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evidence) to factually support why one of ordinary skill in the art would select the particular 

coat weights recited in Claims 75, 79, and 84. 

For at least the foregoing reasons, Claims 75, 79, and 84, as currently presented, are 

patentable over Doane. Accordingly, the rejection of these Claims under 35 U.S.C. § 103(a) 

over this reference should be withdrawn. 

F. Conclusion 

Claims 74-88, as amended or as currently presented, are patentable over the art relied 

upon in the present Office Action. Accordingly, Claims 74-88 are in condition for allowance, 

and favorable action is earnestly solicited thereon. 

Should the Examiner feel that there are any issues outstanding after consideration of 

this response, the Examiner is invited to contact Mr. Matt M. Eslami at 513-248-6193 to 

expedite prosecution of the above application. 

Supreme Court also observed "in formulating a rejection under 35 U.S.C. § 103(a) based upon a combination of 
prior art elements, it remains necessary to identify the reason why a person of ordinary skill in the art would 
have combined the prior art elements in the manner claimed." Id. See also In re Vaidyanathan (Fed. Cir. 
2010)(non-precedential)(slip opinion at 17): "Obviousness is determined as a matter of foresight, not hindsight. 
[Citations to KSR International and Graham v. John Deere Co. omitted]. KSR [International] did not free the 
PTO's examination process from explaining its reasoning. In making an obviousness rejection, the examiner 
should not rely on conclusory statements that a particular feature of the invention would have been 
obvious or was well known. Instead, the examiner should elaborate, discussing the evidence or reasoning 
that leads the examiner to such a conclusion ( emphasis added). 
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No extension of time is believed to be required. However, the Commissioner is 

hereby authorized by this paper to charge any fees due under 3 7 C.F .R. § § 1.16 and 1.17 

which may be required, including any required extension of time fees, or credit any 

overpayment, to Deposit Account No. 09-0525. This paragraph is intended to be a 

CONSTRUCTIVE PETITION FOR EXTENSION OF TIME in accordance with 37 

C.F.R. § 1.136(a)(3) if needed. 

Date: December 10, 2010 

Respectfully Submitted, 

By: /Matthew M. Eslami/ 

Matthew M. Eslami 
Reg. No. 45,488 
Patent Agent for Applicant 
International Paper Company 
6285 Tri-Ridge Boulevard 
Loveland, Ohio 45140 
Tel: (513) 248-6193 
Fax: (513) 248-6455 
e-mail: matt.eslami@ipaper.com 
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Interview Summary 

Application No. 

11 /348, 150 

Examiner 

MARC A. PATTERSON 

All participants (applicant, applicant's representative, PTO personnel): 

(1) Marc Patterson. 

(2) Eric Guttaq. 

Date of Interview: 07 December 2010. 

Type: a)~ Telephonic b)D Video Conference 

(3) __ . 

(4) __ . 

c)D Personal [copy given to: 1 )□ applicant 2)0 applicant's representative] 

Exhibit shown or demonstration conducted: d)D Yes 
If Yes, brief description: __ . 

Claim(s) discussed: a// of the record. 

Identification of prior art discussed: a// of the record. 

e)~No. 

Applicant(s) 

CLEVELAND ET AL. 

Art Unit 

1782 

Agreement with respect to the claims f)D was reached. g)~ was not reached. h)D N/A. 

Substance of Interview including description of the general nature of what was agreed to if an agreement was 
reached, or any other comments: The claimed invention vs the prior art of record. specifically if the claimed invention 
is disclosed bv the prior art of record . . 

(A fuller description, if necessary, and a copy of the amendments which the examiner agreed would render the claims 
allowable, if available, must be attached. Also, where no copy of the amendments that would render the claims 
allowable is available, a summary thereof must be attached.) 

THE FORMAL WRITTEN REPLY TO THE LAST OFFICE ACTION MUST INCLUDE THE SUBSTANCE OF THE 
INTERVIEW. (See MPEP Section 713.04). If a reply to the last Office action has already been filed, APPLICANT IS 
GIVEN A NON-EXTENDABLE PERIOD OF THE LONGER OF ONE MONTH OR THIRTY DAYS FROM THIS 
INTERVIEW DATE, OR THE MAILING DATE OF THIS INTERVIEW SUMMARY FORM, WHICHEVER IS LATER, TO 
FILE A STATEMENT OF THE SUBSTANCE OF THE INTERVIEW. See Summary of Record of Interview 
requirements on reverse side or on attached sheet. 

/Marc A Patterson/ 
Primary Examiner, Art Unit 1782 I 

U.S. Patent and Trademark Office 

PTOL-413 (Rev. 04-03) Interview Summary Paper No. 2010121 O 
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Summary of Record of Interview Requirements 

Manual of Patent Examining Procedure (MPEP), Section 713.04, Substance of Interview Must be Made of Record 
A complete written statement as to the substance of any face-to-face, video conference, or telephone interview with regard to an application must be made of record in the 
application whether or not an agreement with the examiner was reached at the interview. 

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews 
Paragraph (b) 

In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presented at the interview as 
warranting favorable action must be filed by the applicant. An interview does not remove the necessity for reply to Office action as specified in §§ 1.111, 1 .135. (35 U .S.C. 132) 

37 CFR §1.2 Business to be transacted in writing. 
All business with the Patent or Trademark Office should be transacted in writing. The personal attendance of applicants or their attorneys or agents at the Patent and 
Trademark Office is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the written record in the Office. No attention will be paid to 
any alleged oral promise, stipulation, or understanding in relation to which there is disagreement or doubt. 

The action of the Patent and Trademark Office cannot be based exclusively on the written record in the Office if that record is itself 
incomplete through the failure to record the substance of interviews. 

It is the responsibility of the applicant or the attorney or agent to make the substance of an interview of record in the application file, unless 
the examiner indicates he or she will do so. It is the examiner's responsibility to see that such a record is made and to correct material inaccuracies 
which bear directly on the question of patentability. 

Examiners must complete an Interview Summary Form for each interview held where a matter of substance has been discussed during the 
interview by checking the appropriate boxes and filling in the blanks. Discussions regarding only procedural matters, directed solely to restriction 
requirements for which interview recordation is otherwise provided for in Section 812.01 of the Manual of Patent Examining Procedure, or pointing 
out typographical errors or unreadable script in Office actions or the like, are excluded from the interview recordation procedures below. Where the 
substance of an interview is completely recorded in an Examiners Amendment, no separate Interview Summary Record is required. 

The Interview Summary Form shall be given an appropriate Paper No., placed in the right hand portion of the file, and listed on the 
"Contents" section of the file wrapper. In a personal interview, a duplicate of the Form is given to the applicant (or attorney or agent) at the 
conclusion of the interview. In the case of a telephone or video-conference interview, the copy is mailed to the applicant's correspondence address 
either with or prior to the next official communication. If additional correspondence from the examiner is not likely before an allowance or if other 
circumstances dictate, the Form should be mailed promptly after the interview rather than with the next official communication. 

The Form provides for recordation of the following information: 
- Application Number (Series Code and Serial Number) 

Name of applicant 
Name of examiner 
Date of interview 

- Type of interview (telephonic, video-conference, or personal) 
Name of participant(s) (applicant, attorney or agent, examiner, other PTO personnel, etc.) 

- An indication whether or not an exhibit was shown or a demonstration conducted 
- An identification of the specific prior art discussed 
- An indication whether an agreement was reached and if so, a description of the general nature of the agreement (may be by 

attachment of a copy of amendments or claims agreed as being allowable). Note: Agreement as to allowability is tentative and does 
not restrict further action by the examiner to the contrary. 

- The signature of the examiner who conducted the interview (if Form is not an attachment to a signed Office action) 

It is desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the interview of each case. It 
should be noted, however, that the Interview Summary Form will not normally be considered a complete and proper recordation of the interview 
unless it includes, or is supplemented by the applicant or the examiner to include, all of the applicable items required below concerning the 
substance of the interview. 

A complete and proper recordation of the substance of any interview should include at least the following applicable items: 
1) A brief description of the nature of any exhibit shown or any demonstration conducted, 
2) an identification of the claims discussed, 
3) an identification of the specific prior art discussed, 
4) an identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on the 

Interview Summary Form completed by the Examiner, 
5) a brief identification of the general thrust of the principal arguments presented to the examiner, 

(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not 
required. The identification of the arguments is sufficient if the general nature or thrust of the principal arguments made to the 
examiner can be understood in the context of the application file. Of course, the applicant may desire to emphasize and fully 
describe those arguments which he or she feels were or might be persuasive to the examiner.) 

6) a general indication of any other pertinent matters discussed, and 
7) if appropriate, the general results or outcome of the interview unless already described in the Interview Summary Form completed by 

the examiner. 
Examiners are expected to carefully review the applicant's record of the substance of an interview. If the record is not complete and 

accurate, the examiner will give the applicant an extendable one month time period to correct the record. 

Examiner to Check for Accuracy 

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiner's version of the 
statement attributed to him or her. If the record is complete and accurate, the examiner should place the indication, "Interview Record OK" on the 
paper recording the substance of the interview along with the date and the examiner's initials. 
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Office Action Summary 

Application No. 

11/348, 150 

Examiner 

MARC A. PATTERSON 

Applicant(s) 

CLEVELAND ET AL. 

Art Unit 

1782 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address -­
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE ;J. MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 
If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 
Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1 )IZI Responsive to communication(s) filed on 10 December 2010. 

2a)IZ! This action is FINAL. 2b)0 This action is non-final. 

3)0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213. 

Disposition of Claims 

4)1Zl Claim(s) 74-88 is/are pending in the application. 

4a) Of the above claim(s) __ is/are withdrawn from consideration. 

5)0 Claim(s) __ is/are allowed. 

6)[8J Claim(s) 74-88 is/are rejected. 

7)0 Claim(s) __ is/are objected to. 

8)0 Claim(s) __ are subject to restriction and/or election requirement. 

Application Papers 

9)0 The specification is objected to by the Examiner. 

10)0 The drawing(s) filed on __ is/are: a)O accepted or b)O objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d). 

11 )0 The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 119 

12)0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a)O All b)O Some * c)O None of: 

1.0 Certified copies of the priority documents have been received. 

2.0 Certified copies of the priority documents have been received in Application No. __ . 

3.0 Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 

*Seethe attached detailed Office action for a list of the certified copies not received. 

Attachment{s) 

1) [8J Notice of References Cited (PTO-892) 

2) 0 Notice of Draftsperson's Patent Drawing Review (PTO-948) 

4) 0 Interview Summary (PTO-413) 
Paper No(s)/Mail Date. __ . 

5) 0 Notice of Informal Patent Application 3) 0 Information Disclosure Statement(s) (PTO/SB/08) 
Paper No(s)/Mail Date __ . 

U.S. Patent and Trademark Office 

PTOL-326 (Rev. 08-06) 

6) 0 Other: __ . 

Office Action Summary Part of Paper No./Mail Date 20110125 
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Application/Control Number: 11 /348, 150 

Art Unit: 1782 

DETAILED ACTION 

WITHDRAWN REJECTIONS 

Page 2 

1. The 35 U.S.C. 102(b) rejection of Claims 74, 81 - 83 and 85 - 88 as being anticipated by 

Doane et al (U.S. Patent No. 6,040,063), of record on page 2 of the previous Action, withdrawn. 

2. The 35 U.S.C. 103(a) rejection of Claims 75 and 84 as being unpatentable over Doane et 

al (U.S. Patent No. 6,040,063), of record on page 2 of the previous Action, withdrawn. 

NEW REJECTIONS 

Claim Rejections - 35 USC§ 102(b) 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form 

the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless -

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

4. Claims 74, 81 - 83 and 85 - 88 are rejected under 35 U.S.C. 102(b) as being anticipated 

by Asrar et al. (U.S. Patent No. 6,025,028). 

With regard to Claim 7 4, Asrar et al discloses a laminate comprising a substrate (paper 

bag; column 10, line 59 - 61) having a heat- sealable coating (column 10, lines 59 - 61), 

therefore an interior layer, which is a moisture protective layer comprising biodegradable 

polyester (column 1, line 7 - 11) 
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Page 3 

With regard to Claims 81 - 83 and 87 - 88, Asrar et al discloses polyester comprising 

polyhydroxyalkanoate (column 10, line 54 - 55) and a filler comprising calcium carbonate 

(column 8, lines 59 - 60). 

With regard to Claims 85 - 86, the laminate is a cup (tray; column 10, lines 59 - 61). 

5. Claims 76 - 78 and 80 are rejected under 35 U.S.C. 102(b) as being anticipated by Doane 

et al. (U.S. Patent No. 6,040,063). 

With regard to Claim 76, Doane et al discloses a laminate comprising substrate 

comprising a substrate ( column 4, lines 32 - 39) and an interior and exterior moisture protective 

layer (coating '16' in Figure 2; column 4, lines 29 - 31) comprising biodegradable polyester 

( column 4, line 52). 

With regard to Claims 77 - 78 and 80, Doane et al discloses polyester comprising 

polyhydroxyalkanoate (column 10, line 42) and a filler comprising calcium carbonate (column 9, 

line 41). 

Claim Rejections - 35 USC § 103(a) 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 

rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 
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Page 4 

7. Claims 75 and 84 are rejected under 35 U.S.C. 103(a) as being unpatentable over Asrar et 

al. (U.S. Patent No. 6,025,028). 

Asrar et al disclose a laminate as discussed above. With regard to Claims 75 and 84, 

Asrar et al fail to disclose a polymeric protectant layer, moisture protective layer and product 

contact layer having a thickness of from five to thirty pounds per three thousand feet. However, 

Asrar et al discloses layers comprised in a cup, as discussed above. It therefore would have been 

obvious for one of ordinary skill in the art to have provided for a desired coat weight of 

polymeric protectant layer, moisture protective layer and product contact layer depending on the 

desired weight of the package. 

8. Claim 79 is rejected under 35 U.S.C. 103(a) as being unpatentable over Doane et al. (U.S. 

Patent No. 6,040,063). 

Doane et al disclose a laminate as discussed above. Doane et al fail to disclose a 

polymeric protectant layer, moisture protective layer and product contact layer having a 

thickness of from five to thirty pounds per three thousand feet. However, Doane et al discloses 

layers comprised in a tray (column 4, lines 10 - 13), as discussed above. It therefore would have 

been obvious for one of ordinary skill in the art to have provided for a desired coat weight of 

polymeric protectant layer, moisture protective layer and product contact layer depending on the 

desired weight of the package. 
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Art Unit: 1782 

ANSWERS TO APPLICANT'S ARGUMENTS 

Page 5 

9. Applicant's arguments regarding the 35 U.S.C. 102(b) rejection of Claims 74, 76 - 78, 80 

- 83 and 85 - 88 as being anticipated by Doane et al. (U.S. Patent No. 6,040,063) and 35 U.S.C. 

103(a) rejection of Claims 75, 79 and 84 as being unpatentable over Doane et al. (U.S. Patent 

No. 6,040,063), of record in the previous Action, have been considered and have been found to 

be persuasive. The rejections are therefore withdrawn. The new rejections above are directed to 

amended Claims 74 - 88. 

10. Applicant's amendment necessitated the new ground(s) ofrejection presented in this 

Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 

Applicant is reminded of the extension of time policy as set forth in 37 CPR 1.136( a). 

A shortened statutory period for reply to this final action is set to expire THREE 

MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 

MONTHS of the mailing date of this final action and the advisory action is not mailed until after 

the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 

will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 

CPR 1.136( a) will be calculated from the mailing date of the advisory action. In no event, 

however, will the statutory period for reply expire later than SIX MONTHS from the date of this 

final action. 

11. Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to Marc A Patterson whose telephone number is 571-272-1497. 

The examiner can normally be reached on Mon - Fri 8:30 AM - 5:00 PM. 
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Art Unit: 1782 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Rena Dye can be reached on 571-272-1498. The fax phone number for the 

organization where this application or proceeding is assigned is 571-273-8300. 

Page 6 

Information regarding the status of an application may be obtained from the Patent 

Application Information Retrieval (PAIR) system. Status information for published applications 

may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 

applications is available through Private PAIR only. For more information about the PAIR 

system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

/Marc A Patterson/ 
Primary Examiner, Art Unit 1782 
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Docket No.: FDS-029388-US 

IN THE UNITED STATES PATENT & TRADEMARK OFFICE 

IN RE APPLICATION OF: 

CLEVELAND, et al. 

SERIAL NO: 11/348,150 

FILED: February 06, 2006 

GROUP ART UNIT: 1782 

EXAMINER: PATTERSON, MARC A. 

CONFIRMATION#: 5681 

FOR: BIODEGRADABLE PAPER-BASED LAMINATE WITH OXYGEN AND 
MOISTURE BARRIER PROPERTIES AND METHOD FOR MAKING 
BIODEGRADABLE PAPER-BASED LAMINATE 

AMENDMENT AFTER FINAL REJECTION PURSUANT TO 37 CFR 1.116(b) 

United States Patent and Trademark Office 
Customer Service Window, Mail Stop AAF 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir: 

In response to the Office Action (made FINAL) mailed February 2, 2011, the period 

for response which is set to expire May 2, 2011, please amend the above-captioned 

application follows, as well as consider the following remarks. Applicants submit there are 

good and sufficient reasons, in accordance with 3 7 CFR 1.116(b ), for entering these 

amendments. In particular, in view of the following remarks, it is believed these amendments 

will put the above application in better condition for allowance or appeal. 

Applicants respectfully request prompt issuance of a Notice of Allowance or an 

Advisory Action by the Examiner, as the present amendment is being timely filed on or 

before two months of the mailing date of the Final Office Action (i.e., on or before April 2, 

2011). See MPEP § 706.07(£). Applicants' representative, Matthew M Eslami, also 

respectfully requests a telephone conference in the event the Examiner has any questions, 

comments or suggestions that would place any pending claim not in allowable form in better 

condition for allowance. Applicant's representative may be reached directly at 513-248-

6193. 

Amendments to/Listing of the Claims begin on page 2 of this paper. 

Remarks/Arguments begin on page 5 of this paper. 
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IN THE CLAIMS 

Docket No. FDS-029388-US 
Application No. 11/348,150 

Page 2 of16 

The listing of claims will replace all prior versions, and listings, of claims in the application: 

Listing of Claims: 

Claims 1-73. (Canceled). 

74. (Currently Amended) A product in the form of a cup comprising a laminate [for] 

forming a moisture barrier, said laminate comprising: 

a substrate having a separate interior product contacting surface and a separate 

exterior surface; and 

a moisture protectant layer disposed solely on said interior surface of said substrate 

and comprising at least one biodegradable polyester polymer. 

75. (Currently Amended) The product [laminate] according to claim 74, wherein the 

moisture protectant layer has a coat weight of from 5 to 30 lbs/3000 ft2
. 

76. (Currently Amended) A product in the form of a cup comprising a laminate [for] 

forming moisture barriers, said laminate comprising: 

a substrate having a separate interior product contacting surface and a separate 

exterior surface; 

a first moisture barrier layer disposed on said interior surface of said substrate; and 

a second moisture protectant layer disposed on said exterior surface of said substrate 

and comprising at least one biodegradable polyester polymer, wherein the second 

moisture barrier layer is separate from the first moisture barrier layer disposed on said 

interior surface of said substrate. 

77. (Currently Amended) The product [laminate] according to Claim 88, wherein the second 

moisture protectant layer further comprises at least one filler. 

78. (Currently Amended) The product [laminate] according to Claim 77, wherein the second 
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moisture protectant layer comprises at least one filler selected from the group consisting of 

calcium carbonate, starch, clay kaolin, talc, cellulose fibers, and diatomaceous earth. 

79. (Currently Amended) The product [laminate] according to claim 76, wherein the second 

moisture protectant layer has a coat weight of from 5 to 30 lbs/3000 ft2
. 

80. (Currently Amended) The product [laminate] according to Claim 76, wherein the second 

moisture protectant layer further comprises at least one filler selected from the group 

consisting of calcium carbonate and starch. 

81. (Currently Amended) The product [laminate] according to Claim 87, wherein the 

moisture protectant layer further comprises at least one filler. 

82. (Currently Amended) The product [laminate] according to 81, wherein the moisture 

protectant layer comprises at least one filler selected from the group consisting of calcium 

carbonate, starch, clay kaolin, talc, cellulose fibers, and diatomaceous earth. 

83. (Currently Amended) The product [laminate] according to Claim 74, wherein the 

moisture protectant layer further comprises at least one member selected from the group 

consisting of calcium carbonate and starch. 

84. (Currently Amended) The product [laminate] according to Claim 74, wherein the 

substrate comprises paperboard; and the moisture protectant layer has a coat weight of from 5 

to 30 lbs/3000 ft2 and comprises polylactic acid and at least one member selected from the 

group consisting of calcium carbonate and starch. 

85-86 (Cancelled). 

87. (Currently Amended) The product [laminate] according to claim 74, wherein the at least 

one biodegradable polyester polymer is selected from the group consisting of compostable 

poly lactic acid and a compostable polyhydroxyalkanoate. 
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88. (Currently Amended) The product [laminate] according to claim 76, wherein the second 

moisture protectant layer comprises at least one biodegradable polyester polymer selected 

from the group consisting of compostable polylactic acid and a compostable 

polyhydroxyalkanoate. 

Clearwater Paper Corp. - EX1002 
Clearwater Paper Corp. v. Graphic Packaging International LLC 

Page 428 of 1179



REMARKS/ARGUMENTS 

A. Status of Claims 

Docket No. FDS-029388-US 
Application No. 11/348,150 

Page 5 of 16 

Favorable reconsideration of this application is respectfully requested. Claims 1-73 

have previously been cancelled. Claims 85-86 are currently cancelled. Claims 74-84 and 87-

88 are currently pending. 

B. Procedural Matters 

Applicants gratefully acknowledge the Examiner's statements at pages 2 and 5 of the 

Final Office Action (hereafter "Final Action") that the prior rejection of Claims 7 4, 81-83 and 

85-88 under 35 U.S.C. § 102(b) as being anticipated by U.S. Pat. No. 6,040,063 to Doane et 

al (hereafter referred to as "Doane") has been withdrawn in view of the persuasiveness of 

Applicants' arguments in their prior amendment of December 10, 2010. 

Applicants also gratefully acknowledge the Examiner's statements at pages 2 and 5 of 

the Final Action that the prior rejection of Claims 75 and 84 under 35 U.S.C. § 103(a) as 

being unpatentable over Doane has been withdrawn in view of the persuasiveness of 

Applicants' arguments in their prior amendment of December 10, 2010. 

C. Amendments to Claims 

Claim 74 and Claim 85 (now cancelled) have been combined and amended to recite a 

product in the form of a cup comprising a laminate forming a moisture barrier, said 

laminate comprising a substrate having a separate interior product contacting surface and a 

separate exterior surface, wherein the moisture protectant layer is disposed solely on the 

interior surface of the substrate. Support for the amendments to Claim 74 may also be found, 

for example, in paragraphs [0014] and [0048] of the present application. 

In view of the amendments to Claim 74, the language of dependent Claims 75, 81-84, 

and 87 has been amended accordingly. 

Claim 76 has been similarly amended to recite a product in the form of a cup 

comprising a laminate forming moisture barriers, said laminate comprising: a substrate 

having a separate interior product contacting surface and a separate exterior surface; a first 

moisture barrier layer disposed on said interior surface of said substrate; and a second 

moisture protectant layer disposed on said exterior surface of said substrate and comprising at 
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least one biodegradable polyester polymer, wherein the second moisture barrier layer is 

separate from the first moisture barrier layer disposed on said interior surface of said 

substrate. Support for the amendments to Claim 76 may also be found, for example, in 

paragraphs [0014] and [0048] of the present application. 

In view of the amendments to Claim 76, the language of dependent Claims 77-80 and 

88 has been amended accordingly. 

D. Response to Rejection of Claims 74, 81-83, and 85-88 under 35 U.S.C. § 102(b) as 

Being Anticipated by Asrar 

At pages 2-3 of the Final Action, Claims 74, 81-83, and 85-88 have been rejected 

under 35 U.S.C. § 102(b) as being anticipated by U.S. Pat. No. 6,025,028 to Asrar et al 

(hereafter referred to as "Asrar"). This rejection is respectfully traversed with respect to 

Claims 74, 81-83, and 87-88, 1 as amended, for at least the following reasons. 

In support of the rejection of Claims 74 and 85-86 as being anticipated by Asrar, the 

Final Action makes the following allegations: 

Allegation 1: [ Asrar] discloses a laminate comprising a substrate (paper 
bag; column 10, lines 59-61) having a heat-sealable coating, therefore an 
interior layer, which is a moisture protective layer comprising [a] 
biodegradable polyester ( column 1, lines 7-11 ). 2 

Allegation 2: [T]he laminate is a cup (tray; column 10, lines 59-61).3 

In response to what Allegations 1 and 2 assert, Claim 74 and Claim 85 (now cancelled) have 

been combined and amended to recite a product in the form of a cup comprising the 

laminate forming a moisture barrier, said laminate comprising a substrate having a separate 

interior product contacting surface and a separate exterior surface, wherein the moisture 

protectant layer is disposed solely on the interior surface of the substrate. As amended, 

Claim 74 is distinguishable over the teachings of Asrar at least with respect to the following 

features: (1) a cup comprising a laminate having a moisture protectant layer disposed on 

the interior surface of the substrate; (2) wherein the moisture protectant layer is disposed 

1 Claims 85 and 86 have been cancelled, so this rejection with respect to those Claims is now moot and will be 
addressed with respect to Claim 74, as amended to incorporate the language of Claim 85. 
2 See pages 2 of the Final Action (emphasis added). 
3 See page 3 of the Final Action (emphasis added). 
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solely on the interior surface of the substrate. Contrary to what Allegation 1 asserts, Asrar 

does not teach that its coating (a) is on the interior surface of the substrate when in the form 

of a cup, and especially (b) is solely on the interior surface of the substrate. Instead, all that 

Asrar says in column 10, lines 59-61, relied upon by Allegations 1 and 2 is that the 

"[p ]referred objects suitable for coating" include "cups, paper, paper waste bags, etc." 

Nothing described in column 10, lines 59-61, of Asrar relied upon by Allegations 1 and 2 (or 

in any other portion of Asrar) can be construed as teaching features (1) or (2) of the cup 

recited in amended Claim 74. 

If the Examiner still maintains that Asrar teaches (1) a cup comprising a laminate 

having a moisture protectant layer disposed on the interior surface of the substrate, (2) 

wherein the moisture protectant layer is disposed solely on the interior surface of the 

substrate according to amended Claim 74 based on what is asserted in Allegations 1 and 2, 

then Applicants assert that this rejection under 35 U.S.C. § 102(b) appears to be based, at 

least partially, on facts within the Examiner's personal knowledge which have not been 

provided to Applicants. Accordingly, if the Examiner wishes to persist in this rejection of 

amended Claim 74 under 35 U.S.C. § 102(b) as being anticipated by Asrar for the reasons 

presented in Allegations 1 and 2, Applicants respectfully request that he provides an 

affidavit/declaration under 37 CFR § 1.104( d)(2)4 because this rejection appears to be based, 

at least partially, on facts within the Examiner's personal knowledge which have not been 

provided to Applicants, and which are not fairly taught or suggested by Asrar, or any other 

verifiable evidence provided by the Examiner. 

In support of the rejection of Claims 81-83, and 87-88 as being anticipated by Asrar, 

the Final Action makes the following allegation: 

4 See 37 CFR § 1.104(d)(2) which states: "When a rejection in an application is based on facts within the 
personal knowledge of an employee of the Office, the data shall be as specific as possible, and the reference 
must be supported, when called for by the applicant, by the affidavit of such employee, and such affidavit shall 
be subject to contradiction or explanation by the affidavits of the applicant and other persons." Applicants note 
that in the unpublished case of In re Sun, 31 USPQ2d 1451, 1455 (Fed. Cir. 1993), the USPTO argued "the 
procedures established by 37 C.F.R. Section 1.107(b) (1993) [now 37 CFR § 1.104(d)(2)] expressly entitle an 
Applicant, on mere request, to an examiner affidavit that provides [citations that support the Examiner's 
asserted level of skill in the art]" (emphasis added). Furthermore, in In re Sun, the Federal Circuit, held that 
"this procedure, so readily available, helps save the lack of citation in an office action from possible 
constitutional infirmity in denying reasonable notice and hence due process." See 31 USPQ2d at 1455. See 
also In re Vaidyanathan (Fed. Cir. 2010)(non-precedential)(slip opinion at 18): "If it is not possible for the 
examiner to provide this type of information, the examiner might choose instead to provide an affidavit 
detailing the examiner's own personal knowledge (as a person approximating one of ordinary skill in the art) 
of the technology in question (citing 37 CFR § 1.104(d)(2)) (emphasis added)." 
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polyester compnsmg 
and a filler comprising 

What Allegation 3 asserts also does not support the rejection of amended Claims 81-83 and 

87-88 as being anticipated by Asrar. Amended Claims 81-83 and 87 depend, directly or 

indirectly, from amended Claim 74. Accordingly, amended Claims 81-83 and 87 are 

patentable over Asrar for at least the same reasons presented above in response to 

Allegations 1 and 2 for why amended Claim 74 is patentable over this reference. 

In addition, amended Claims 81-83 are further distinguishable over Asrar in reciting 

that the moisture protectant layer comprises at least one filler which may be calcium 

carbonate (see amended Claim 82). First, Allegation 3 has mischaracterized what is fairly 

taught by Asrar with regard to the use of calcium carbonate. Contrary to what Allegation 3 

asserts, Asrar does not teach that calcium carbonate is being used as a filler according to 

amended Claims 81-83. Instead, Asrar teaches inorganic compounds such as metal oxides, 

metal hydroxides, and metal carbonates, preferably of metals such as aluminum, antimony, 

tin, sodium, calcium, magnesium, barium or zinc, "can be used to further improve nucleation 

activity and/or reduce the extent of discoloration and/or improve the clarity of PHA-derived 

products when used in combination" with ODPA nucleants to form Asrar's coating 

comprising the PHAs.6 Nothing in Asrar suggests that calcium carbonate is being used as a 

filler according to amended Claims 81-83. 

If the Examiner still maintains that Asrar teaches at least one filler in the moisture 

protectant layer according to amended Claims 81-83 based on what is asserted in Allegation 

3, then Applicants also assert that this rejection under 35 U.S.C. § 102(b) appears to be based, 

at least partially, on facts within the Examiner's personal knowledge which have not been 

provided to Applicants. Accordingly, if the Examiner wishes to persist in this rejection of 

amended Claims 81-83 under 35 U.S.C. § 102(b) as being anticipated by Asrar for the 

reasons presented in Allegation 3, Applicants respectfully request that he provide an 

affidavit/declaration under 37 CFR § 1.104( d)(2) because this rejection appears to be based, 

at least partially, on facts within the Examiner's personal knowledge which have not been 

5 See page 3 of the Final Action (emphasis added). 
6 See column 8, lines 53-63, of Asrar. 
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provided to Applicants, and which are not fairly taught or suggested by Asrar, or any other 

verifiable evidence provided by the Examiner. 

Amended Claim 88 depends from amended Claim 76. But the Final Action has not 

rejected amended Claim 76 as anticipated or otherwise unpatentable over Asrar. 

Accordingly, like amended Claim 76, amended Claim 88 must also be patentable over Asrar. 

For at least the foregoing reasons, Claims 74, 81-83, and 87-88, as amended, are 

patentable over Asrar. Accordingly, the rejection of these Claims under 35 U.S.C. § 102(b) 

based this reference should be withdrawn. 

E. Response to Rejection of Claims 76-78 and 80 under 35 U.S.C. § 102(b) as Being 

Anticipated by Doane 

At page 3 of the Final Action, Claims 76-78 and 80 have been rejected under 35 

U.S.C. § 102(b) as being anticipated by Doane. This rejection is respectfully traversed 

with respect to these Claims, as amended, for at least the following reasons. 

In support of the rejection of Claim 76 as being anticipated by Doane, the Final 

Action makes the following allegation: 

Allegation 4: [Doane] discloses a laminate compnsmg [a] substrate 
(column 4, lines 32-39) and an interior and exterior moisture protective 
layer (coating '16' in Figure 2; column 4, lines 29-31) comprising [a] 
biodegradable polyester ( column 4, line 52). 7 

In response to what Allegation 4 asserts, Claim 76 has been amended to recite a product in 

the form of a cup comprising a laminate forming moisture barriers, said laminate 

comprising: a substrate having a separate interior product contacting surface and a separate 

exterior surface; a first moisture barrier layer disposed on said interior surface of said 

substrate; and a second moisture protectant layer disposed on said exterior surface of said 

substrate and comprising at least one biodegradable polyester polymer, wherein the second 

moisture barrier layer is separate from the first moisture barrier layer disposed on said interior 

surface of said substrate. 

Amended Claim 76 is distinguishable over Doane in reciting that the second moisture 

barrier layer of the laminate of the cup, which is disposed on the exterior substrate surface, is 

7 See page 3 of the Final Action (emphasis added). 
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separate from the first moisture barrier layer disposed on the interior substrate surface. 

In other words, amended Claim 76 recites two separate and distinct moisture barrier 

layers, one each disposed on the interior and exterior surface of the substrate. By 

contrast, and contrary to what Allegation 4 asserts, coating layer 16 of Doane forms only .Q.!!!; 

continuous and surrounding exterior layer with respect structure 12. In fact, and contrary 

to the requirements of 37 CFR § 1.104(c)(2)8 and MPEP § 707.05,9 Allegation 4 provides a 

completely inadequate explanation as to how Doane teaches two separate and distinct 

moisture barrier layers, one each disposed on the interior and exterior surface of the 

substrate according to amended Claim 76. 

If the Examiner still maintains that Doane teaches a cup compnsmg a laminate 

having two separate and distinct moisture barrier layers, one each disposed on the 

interior and exterior surface of the substrate according to amended Claim 76 based on 

what is asserted in Allegation 4, then Applicants also assert that this rejection under 35 

U.S.C. § 102(b) appears to be based, at least partially, on facts within the Examiner's 

personal knowledge which have not been provided to Applicants. Accordingly, if the 

Examiner wishes to persist in this rejection of amended Claim 76 under 35 U.S.C. § 102(b) as 

being anticipated by Doane for the reasons presented in Allegation 3, Applicants 

respectfully request that he provide an affidavit/declaration under 37 CFR § 1.104(d)(2) 

because this rejection appears to be based, at least partially, on facts within the Examiner's 

personal knowledge which have not been provided to Applicants, and which are not fairly 

taught or suggested by Doane, or any other verifiable evidence provided by the Examiner. 

In support of the rejection of Claims 77-78 and 80 as being anticipated by Doane, the 

Final Action makes the following allegation: 

Allegation 5: [Doane] discloses [a] polyester compnsmg 
polyhydroxyalkanoate ( column 10, line 42) and a filler comprising calcium 
carbonate (column 9, line 41). 10 

What Allegation 5 asserts also does not support the rejection of amended Claims 77-78 and 

8 37 CFR § 1.104(c)(2) states, in relevant part, that: "The pertinence of each reference, if not apparent, must be 
clearly explained and each rejected claim specified." (Emphasis added.) 
9 MPEP § 707.05 (Citation of References) states, in relevant part, that: "When such prior art is cited, its 
pertinence should be explained." (Emphasis added.) 
10 See page 3 of the present Office Action (emphasis added). 
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80 as being anticipated by Doane. Amended Claims 77-78 and 80 depend, directly or 

indirectly, from amended Claim 76. Accordingly, amended Claims 77-78 and 80 are 

patentable over Doane for at least the same reasons presented above in response to Allegation 

4, for why amended Claim 76 is patentable over this reference. 

In addition, amended Claims 77-78 and 80 are further distinguishable over Doane in 

reciting that the moisture protectant layer comprises at least one filler which may be calcium 

carbonate (see amended Claims 78 and 80). First, Allegation 5 has mischaracterized what is 

fairly taught by Doane with regard to the use of calcium carbonate. Contrary to what 

Allegation 5 asserts, Doane does not teach that calcium carbonate is being used as a filler 

according to Claims 77-78 and 80. Instead, Doane teaches that calcium carbonate is being 

used as a "nucleating agent" for a foamable composition.11 

Second, these "nucleating agents" are taught by Doane for use in preparing natural 

polymer foams for structure 12,12 and not hydroxyfunctional polyester layer 14 which is 

self-adhered to the exterior surface of structure 12. In other words, and contrary to what 

Allegation 5 asserts, Doane does not teach inclusion of calcium carbonate ( or any other 

disclosed "nucleating agent") in its hydroxyfunctional polyester layer 14 ( or layer 16), much 

less the moisture protectant layers of amended Claims 77-78 and 80. In fact, the Examiner 

previously agreed at an November 29, 2010 Interview13 that Doane does not teach inclusion 

of calcium carbonate or any other "filler" in the moisture protectant layers of amended 

Claims 77-78 and 80. 

If the Examiner still maintains that Doane teaches at least one filler in the moisture 

protectant layer according to amended Claims 77-78 and 80 based on what is asserted in 

Allegation 5, then Applicants also assert that this rejection under 35 U.S.C. § 102(b) appears 

to be based, at least partially, on facts within the Examiner's personal knowledge which have 

not been provided to Applicants. Accordingly, if the Examiner wishes to persist in this 

rejection of amended Claims 77-78 and 80 under 35 U.S.C. § 102(b) as being anticipated by 

Doane for the reasons presented in Allegation 2, Applicants respectfully request that he 

provide an affidavit/ declaration under 3 7 CFR § 1.104( d)(2) because this rejection appears to 

be based, at least partially, on facts within the Examiner's personal knowledge which have 

11 See column 9, lines 33-41, of Doane. 
12 See, for example, column 7, lines 53-56, and column 9, lines 4-6, of Doane. 
13 See page 9 of Applicants' prior amendment of December 10, 2010. 
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not been provided to Applicants, and which are not fairly taught or suggested by Doane, or 

any other verifiable evidence provided by the Examiner. 

For at least the foregoing reasons, Claims 76-78 and 80, as amended, are patentable 

over Doane. Accordingly, the rejection of these Claims under 35 U.S.C. § 102(b) based on 

this reference should be withdrawn. 

F. Response to Rejection of Claims 75 and 84 under 35 U.S.C. § 103(a) as Being 

Unpatentable over Asrar 

At page 4 of the Final Action, Claims 75 and 84 have been rejected under 35 U.S.C. § 

103(a) as being unpatentable over Asrar. This rejection is respectfully traversed with 

respect to these Claims, as amended, for at least the following reasons. 

In support of the rejection of Claims 75 and 84 under 35 U.S.C. § 103(a) as being 

unpatentable over Asrar, the Final Action makes the following allegation: 

Allegation 6: [ Asrar] discloses a laminate as discussed above. With regard 
to Claims 7 5 and 84, [ Asrar] fails to disclose a polymeric protectant layer, 
moisture protective layer and product contact layer having a thickness of 
from five to thirty pounds per three thousand feet. However, [ Asrar] 
discloses layers comprised in a cup, as discussed above. It therefore would 
have been obvious for one of ordinary skill in the art to have provided for 
a desired coat weight of polymeric protectant layer, moisture protective 
layer and product contact layer depending on the desired weight of the 
package. 14 

What Allegation 6 asserts does not support the rejection of amended Claims 75 or 84 as being 

unpatentable over Asrar, for at least the following reasons. First, for at least the reasons 

presented above in response to Allegations 1 and 2, amended Claim 74 is patentable over 

Asrar. Allegation 6 does not assert that those features of amended Claim 74 (i.e., a cup 

comprising a laminate having a moisture barrier layer which is disposed solely on the 

interior product contacting surface) which were asserted to be missing from the 

teachings of Asrar are now taught by that reference. Amended Claims 75 and 84 also 

depend directly from amended Claim 74, and are therefore patentable over Asrar for at least 

14 See page 4 of the Final Action (emphasis added). 
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the same reasons presented above in response to Allegations 1 and 2 for why amended Claim 

74 is patentable over this reference. 

Second, Allegation 6 concedes that the coat weights (not thickness as asserted in 

Allegation 6) recited in amended Claims 75 and 84 are not taught by Asrar. Instead, 

Allegation 6 asserts that it "would be obvious . . . to have provided for a desired coat weight 

of polymeric protectant layer, moisture protective layer and product contact layer depending 

on the desired weight of the package." That assertion amounts to an impermissible 

"conclusory statement" without any "rational underpinning" which is factually unsupported 

by Asrar, the reference relied upon in rejecting amended Claims 75 and 84. "Rejections on 

obviousness grounds cannot be sustained by mere conclusory statements; instead there must 

be some articulated reasoning with some rational underpinning to support the legal 

conclusion of obviousness."15 

Allegation 6 points to absolutely nothing in Asrar ( or any other verifiable evidence) 

to factually support why one of ordinary skill in the art would select the particular coat 

weights recited in amended Claims 75 and 84. In fact, it again appears that the Examiner is 

rejecting amended Claims 75 and 84 as being unpatentable over Asrar based, at least 

partially, on facts within the Examiner's personal knowledge which have not been provided 

to Applicants. Accordingly, if the Examiner wishes to persist in this rejection of amended 

Claims 75 and 84 under 35 U.S.C. § 103(a) as being unpatentable over Asrar for the reasons 

presented in Allegation 6, Applicants respectfully request that he provide an 

affidavit/declaration under 37 CFR § 1.104( d)(2) because this rejection appears to be based, 

at least partially, on facts within the Examiner's personal knowledge which have not been 

provided to Applicants, and which are not fairly taught or suggested by Asrar, or any other 

verifiable evidence provided by the Examiner. 

15 See e.g., In re Kahn, 78 U.S.P.Q.2d at 1336 (emphasis added), cited with approval in the Supreme Court's 
decision in KSR International Co. v. Teleflex, Inc., 550 U.S. 398, 418 (2007). In KSR International, the 
Supreme Court also observed "in formulating a rejection under 35 U.S.C. § 103(a) based upon a combination of 
prior art elements, it remains necessary to identify the reason why a person of ordinary skill in the art would 
have combined the prior art elements in the manner claimed." Id. See also In re Vaidyanathan (Fed. Cir. 
2010)(non-precedential)(slip opinion at 17): "Obviousness is determined as a matter of foresight, not hindsight. 
[Citations to KSR International and Graham v. John Deere Co. omitted]. KSR [International] did not free the 
PTO's examination process from explaining its reasoning. In making an obviousness rejection, the examiner 
should not rely on conclusory statements that a particular feature of the invention would have been 
obvious or was well known. Instead, the examiner should elaborate, discussing the evidence or reasoning 
that leads the examiner to such a conclusion ( emphasis added). 
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For at least the foregoing reasons, Claims 75 and 84, as amended, are patentable over 

Asrar. Accordingly, the rejection of these Claims under 35 U.S.C. § 103(a) over this 

reference should be withdrawn. 

G. Response to Rejection of Claim 79 under 35 U.S.C. § 103(a) as Being 

Unpatentable over Doane 

At page 4 of the Final Action, Claim 79 has been rejected under 35 U.S.C. § 103(a) as 

being unpatentable over Doane. This rejection is respectfully traversed with respect to 

this Claim, as amended, for at least the following reasons. 

In support of the rejection of Claim 79 under 35 U.S.C. § 103(a) as being 

unpatentable over Doane, the Final Action makes the following allegation: 

Allegation 7: [Doane] discloses a laminate as discussed above. [Doane] 
fails to disclose a polymeric protectant layer, moisture protective layer and 
product contact layer having a thickness of from five to thirty pounds per 
three thousand feet. However, [Doane] discloses layers comprised in a tray 
(column 4, lines 10-13), as discussed above. It therefore would have been 
obvious for one of ordinary skill in the art to have provided for a desired 
coat weight of polymeric protectant layer, moisture protective layer and 
product contact layer depending on the desired weight of the package. 16 

What Allegation 7 asserts does not support the rejection of amended Claim 79 as being 

unpatentable over Doane for at least the following reasons. First, for at least the reasons 

presented above in response to Allegation 4, amended Claim 76 is patentable over Doane. 

Allegation 6 does not assert that those features in amended Claim 76 (i.e., the second 

moisture barrier layer disposed on the exterior substrate surface is separate from the first 

moisture barrier layer disposed on the interior substrate surface) which were asserted to 

be missing from the teachings of Doane are now taught by that reference. Amended Claim 

79 also depends directly from amended Claim 76, and is therefore patentable over Doane for 

at least the same reasons presented above in response to Allegation 4 for why amended Claim 

76 is patentable over this reference. 

Second, Allegation 7 concedes that the coat weights ( not thickness as asserted by 

Allegation 7) recited in amended Claim 79 are not taught by Doane. Instead, Allegation 7 

16 See page 4 of the Final Action (emphasis added). 

Clearwater Paper Corp. - EX1002 
Clearwater Paper Corp. v. Graphic Packaging International LLC 

Page 438 of 1179



Docket No. FDS-029388-US 
Application No. 11/348,150 

Page 15 of16 

asserts that it "would be obvious . . . to have provided for a desired coat weight of polymeric 

protectant layer, moisture protective layer and product contact layer depending on the desired 

weight of the package." That assertion again amounts to an impermissible "conclusory 

statement" without any "rational underpinning" which is factually unsupported by Doane, 

the reference relied upon in rejecting amended Claim 79. "Rejections on obviousness 

grounds cannot be sustained by mere conclusory statements; instead there must be some 

articulated reasoning with some rational underpinning to support the legal conclusion of 

obviousness."17 

Allegation 7 points to absolutely nothing in Doane ( or any other verifiable evidence) 

to factually support why one of ordinary skill in the art would select the particular coat 

weights recited in amended Claim 79. In fact, it again appears that the Examiner is rejecting 

amended Claim 79 as being unpatentable over Doane based, at least partially, on facts within 

the Examiner's personal knowledge which have not been provided to Applicants. 

Accordingly, if the Examiner wishes to persist in this rejection of amended Claim 79 under 

35 U.S.C. § 103(a) as being unpatentable over Doane for the reasons presented in Allegation 

7, Applicants respectfully request that he provide an affidavit/declaration under 37 CFR § 

1.104( d)(2) because this rejection appears to be based, at least partially, on facts within the 

Examiner's personal knowledge which have not been provided to Applicants, and which are 

not fairly taught or suggested by Doane, or any other verifiable evidence provided by the 

Examiner. 

For at least the foregoing reasons, Claim 79, as amended, is patentable over Doane. 

Accordingly, the rejection of this Claim under 35 U.S.C. § 103(a) over this reference should 

be withdrawn. 

17 See e.g., In re Kahn, 78 U.S.P.Q.2d at 1336 (emphasis added), cited with approval in the Supreme Court's 
decision in KSR International Co. v. Teleflex, Inc., 550 U.S. 398, 418 (2007). In KSR International, the 
Supreme Court also observed "in formulating a rejection under 35 U.S.C. § 103(a) based upon a combination of 
prior art elements, it remains necessary to identify the reason why a person of ordinary skill in the art would 
have combined the prior art elements in the manner claimed." Id. See also In re Vaidyanathan (Fed. Cir. 
2010)(non-precedential)(slip opinion at 17): "Obviousness is determined as a matter of foresight, not hindsight. 
[Citations to KSR International and Graham v. John Deere Co. omitted]. KSR [International] did not free the 
PTO's examination process from explaining its reasoning. In making an obviousness rejection, the examiner 
should not rely on conclusory statements that a particular feature of the invention would have been 
obvious or was well known. Instead, the examiner should elaborate, discussing the evidence or reasoning 
that leads the examiner to such a conclusion ( emphasis added). 
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Claims 74-84 and 87-88, as amended, are patentable over the art relied upon in the 

Final Action. Accordingly, Claims 74-84 and 87-88 are in condition for allowance, and 

favorable action is earnestly solicited thereon. 

Should the Examiner feel that there are any issues outstanding after consideration of 

this response, the Examiner is invited to contact Mr. Matthew M. Eslami at 513-248-6193 to 

expedite prosecution of the above application. 

No extension of time is believed to be required. However, the Commissioner is 

hereby authorized by this paper to charge any fees due under 3 7 C.F .R. § § 1.16 and 1.17 

which may be required, including any required extension of time fees, or credit any 

overpayment, to Deposit Account No. 09-0525. This paragraph is intended to be a 

CONSTRUCTIVE PETITION FOR EXTENSION OF TIME in accordance with 37 

C.F.R. § 1.136(a)(3) if needed. 

Date: March 29, 2011 

Respectfully Submitted, 

By: /Matthew M. Eslami/ 

Matthew M. Eslami 
Reg. No. 45,488 
Patent Agent for Applicant 
International Paper Company 
6285 Tri-Ridge Boulevard 
Loveland, Ohio 45140 
Tel: (513) 248-6193 
Fax: (513) 248-6455 
e-mail: matt.eslami@ipaper.com 
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4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here i 

English language translation is attached. 
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Application Number 11348150 

Filing Date 2006-02-06 
INFORMATION DISCLOSURE First Named Inventor I CLEVELAND, cs 
STATEMENT BY APPLICANT 

Art Unit 1782 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Patterson, Marc A. 

Attorney Docket Number FDS-029388-US 

CERTIFICATION STATEMENT 

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s): 

That each item of information contained in the information disclosure statement was first cited in any communication 
~ from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the 

information disclosure statement. See 37 CFR 1.97(e)(1 ). 

OR 

That no item of information contained in the information disclosure statement was cited in a communication from a 
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification 
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to 

D any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure 
statement. See 37 CFR 1.97(e)(2). 

D See attached certification statement. 

~ The fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

D A certification statement is not submitted herewith. 
SIGNATURE 

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the 
form of the signature. 

Signature /Matthew M. Eslami/ Date (YYYY-MM-DD) 2011-03-30 

Name/Print Matthew M. Eslami Registration Number 45488 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the 
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the 
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised 
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited 
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to 
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested 
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may 
result in termination of proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act 
(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the 
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these records. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a 
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement 
negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a 
request involving an individual, to whom the record pertains, when the individual has requested assistance from the 
Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for 
the information in order to perform a contract. Recipients of information shall be required to comply with the 
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records 
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant 
to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of 
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or 
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to 
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and 
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this 
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make 
determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record 
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in 
an application which became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspections or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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Description 

Technical Field 
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5 [0001] The present invention relates to a biodegradable laminate sheet of a polylactic acid-family resin which can 
be formed by various formings such as vacuum forming, air-pressure forming, vacuum air-pressure forming and press 
forming, a method of forming such a laminate sheet, and a formed body obtained from such a laminate sheet. More 
specifically, it relates to a biodegradable laminate sheet of a polylactic acid-family resin which is superior in heat re­
sistance, shock resistance and formability, and which decomposes under a natural environment, a method of forming 

10 such a laminate sheet, and a formed body obtained from such a laminate sheet such as a food container such as a 
cup or a tray, a blister packaging material, a hot-fill container, a plastic case, or a tray or a carrier tape for transporting 
electronic parts. 

15 

Background art 

[0002] As a material for a food container such as a cup or a tray, a blister pack, a container for hot-fill, a plastic case, 
or a tray or a carrier tape for transporting electronic parts, polyethylene, polypropylene, polyvinyl chloride, polystyrene, 
polyethylene terephthalate, or the like have been used. These plastic products or the like are generally discarded after 
use, so that disposal such as burning and burial when discarding after use poses a problem. Resins such as polyeth-

20 ylene, polypropylene and polystyrene are large in calorific value when burnt, so that they may damage incinerators 
during burning treatment, and polyvinyl chloride produces harmful gas during burning. 
[0003] On the other hand, for burial disposal, too, since these plastic products are high in chemical stability, they will 
barely decompose in the natural environment and remain semipermanently in the earth, so that they will saturate the 
capacity of garbage disposal sites in a short time. Also, if discarded in the natural environment, they will mar the 

25 landscape or destroy the life environment of marine lives or the like. 
[0004] Therefore, from the viewpoint of environmental protection, in recent years, studies and developments of bi­
odegradable materials are being actively done. As one of biodegradable materials that are gathering attention, there 
is a polylactic acid. Since a polylactic acid-family resin is biodegradable, hydrolysis proceeds naturally in the earth and 
water, so that it becomes a harmless decomposed product. Also, since it is small in burning calorie, even if it is subjected 

30 to burning treatment, it will not damage furnaces. 
[0005] Further, since the starting material originates from a plant, it does not resort to oil resources which is exhaust­
ing. 
[0006] But a polylactic acid-family resin is low in heat resistance, and was not suitable for use at high temperature 
such as containers for heated foods or containers into which hot water is to be poured. Also, in storing or transporting 

35 polylactic acid-family resin sheets or their formed bodies, the interiors of storages, transporting trucks and ships often 
reach high temperature in summer, so that problems of deformation, fusing, etc. occur. 
[0007] As a technique for imparting heat resistance to a polylactic acid-family resin, there is a method in which in a 
forming step, the heat resistance is imparted by crystallizing a polylatic acid to a high degree in a mold by holding the 
mold near the crystallizing temperature of the polylactic acid-family resin (80-130°C). But in this method, in order to 

40 crystallize the formed polylactic acid in the mold, until crystallization is completed, the formed body has to be held in 
the mold, so that the forming cycle becomes longer than during normal forming, and thus the manufacturing cost 
becomes high. Also, since it is necessary to heat the mold, a heating facility is also necessary. 
[0008] Also, there is a method in which heat resistance is imparted by post-crystallizing a polylactic acid-family resin 
to a high degree by annealing it after forming. But in this method, in the process of post-crystallizing the formed body 

45 of a polylactic acid-family resin, the formed body may be deformed, so that problems arise in dimensional accuracy. 
Also, since a step for post-crystallizing is necessary, the manufacturing cost becomes high. 
[0009) As another method of imparting heat resistance to a polylactic acid-family resin, there is known a method in 
which after making the storage elasticity in a predetermined range by pre-crystallizing a lactic acid-family polymer 
sheet by annealing, forming is carried out in a heated mold (see patent document 1 ). But in this method, too, in order 

so to obtain a heat-resistant formed body, it is necessary to keep the temperature of the mold near the crystallizing tem­
perature of the polylactic acid-family resin (80-130°C ), and finish crystallization of the polylactic acid-family resin in the 
mold, so that a facility for heating the mold is necessary. Also, in this method, the forming cycle becomes longer than 
during normal forming, so that the manufacturing cost becomes high. 
[0010) Furhter, in the above-described method in which a polylactic acid-family resin is crystallized, the formed body 

55 obtained by the growth of spherutiles basically becomes opaque. Thus it is difficult to obtain a formed body having 
transparency. 
[0011] On the other hand, as a technique regarding laminate sheets comprising a polylactic acid-family resin and a 
biodegradable aliphatic polyester other than a polylactic acid-family resin; there are known laminate films of aliphatic 

2 
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polyester having a number-average molecular weight of 10000 or over and polylactic acid-family resin (see patent 
document 2), and laminate films of polylactic acid-family resin and a biodegradable aliphatic polyester other than poly­
lactic acid-family resin (see patent document 3). 

(patent document 1) JP patent publication 8-73628 
s (patent document 2) JP patent publication 8-85194 

(patent document 3) JP patent publication 10-6445 

Problem that the Invention Intends to Solve 

10 (0012] But polylactic acid-family resin used as laminate films described in the patent documents 2 and 3 are stretched 
ones, and the technical object is to improve the heat-sealability of packaging bags. 
(0013] Therefore, the present invention has as its object to provide a formed body which is superior in heat resistance, 
shock resistance, transparency and formability. 

15 Means to solve the object 

[0014] As a result of conducting vigorous consideration to solve the above object, it has been found out that by 
laminating a polylactic acid-family resin and a biodegradable resin other than a polylactic acid-family resin, various 
formings such as vacuum forming, air-pressure forming, vacuum air-pressure forming and press forming are possible, 

20 and also a heat-resistant formed body is obtainable even without holding the mold near the crystallizing temperature 
of the polylactic acid-family resin (80-130°C), and the present invention has been reached. 
(0015] The invention concerning the biodegradable laminate sheet according to the present application relates to a 
sheet having a non-stretched polylactic acid-family resin of which the crystallinity is 20% or less and a biodegradable 
resin layer other than a polylactic acid-family resin. 

25 (0016] Further, as the biodegradable resin layer other than a polylactic acid-family resin, a biodegradable aliphatic 
polyester layer other than a polylactic acid-family resin of which the glass transition temperature is 0°C or less and 
which has the melting point of 80°C or over may be used. 
(0017] Also, it may be formed of at least three layers, with the biodegradable resin layers other than a polylactic acid­
family resin forming outer layers, and the non-stretched polylactic acid-family resin layer being at least one layer sand-

30 wiched between the outer layers. 
(0018] Further, it may be formed of at least three layers, with the non-stretched polylactic acid-family resin being 
outer layers, and the biodegradable resin layers other than a polylactic acid-family resin being at least one layer sand­
wiched between the outer layers. 
(0019] Also, the non-stretched polylactic acid-family resin and the biodegradable resin layer other than a polylactic 

35 acid-family resin can be laminated by co-extrusion. 

40 

(0020] Further, the biodegradable laminate sheet described above may be formed at a temperature equal to or higher 
than the melting point of the biodegradable resin other than a polylactic acid-family resin. 

Best Mode for Embodying the Invention 

[0021] Below, embodiments of the present invention are described. 
(0022] The biodegradable laminate sheet according to the present invention is a laminate sheet having a layer com­
prising a non-stretched polylactic acid-family resin of which the crystallinity is 20% or less, and a layer comprising a 
biodegradable resin other than a polylactic acid-family resin. 

45 (0023) The polylactic acid-family resin used in the present invention comprises a polylactic acid-family polymer. The 
polylactic acid-family polymer includes a homo-polymer of which the structural unit is L-lactic acid or D-lactic acid, i.e. 
poly (L-lactic acid) or poly (D-lactic acid), a copolymer of which the structural unit is both of L-lactic acid and D-lactic 
acid, i.e. poly (DL-lactic acid), or their mixture. Further, it may be a-hydroxy carboxylic acid or a copolymer of diol/ 
dicarboxylic acid. 

50 [0024] As a polymerizing method for a polylactic acid-family polymer, any known methods such as condensation 
polymerization or ring-opening polymerization may be used. For example, in a condensation polymerization, it is pos­
sible to obtain a polylactic acid-family polymer having an arbitrary composition by directly dehydro-condensation -
polymerizing L-lactic acid, D-lactic acid or their mixture. 
(0025] Also, in a ring-opening polymerization, a polylactic acid-family polymer is obtainable by polymerizing a lactide, 

55 which is a cyclic dimer of lactic acid, while using a polymerization adjusting agent as necessary, using a selected 
catalyst. Among lactides, there are L-lactide, which is a dimer of L-lactic acid, D-lactide, which is a dimer of D-lactic 
acid, and OL-lactide, which comprises L-lactic acid and D-lactic acid. By polymerizing them while mixing as necessary, 
a polylactic acid-family polymer having an arbitrary composition and crystallinity is obtainable. 
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[0026] Further, for example, if it is necessary to improve heat resistance, as small-amount copolymerizing compo­
nents. a non-aliphatic dicarboxylic acid such as terephthalic acid, or a non-aliphatic diols such as ethylene oxide addition 
products of bisphenol A may be used. 
[0027] Still further, for the purpose of increasing the molecular weight, a small amount of a chain extender such as 

5 a diisocyanate compound, an epoxy compound or an acid anhydride may be used. 
[0028) As the other hydroxyl-carboxylic acid units to be copolymerized with the polylactic acid-family polymer, an 
optical isomer of lactic acid (D-lactic acid for L-lactic acid, L-lactic acid for D-lactic acid), bifunctional aliphatic hydroxyl­
carboxylic acids such as glycolic acid, 3-hydroxybutyric acid, 4-hydroxybutyric acid, 2-hydroxy-n-butyric acid, 2-hydroxy 
3,3-dimethyl butyric acid, 2-hydroxy 3-methylbutyric acid, 2-methyllactic acid, and 2-hydroxycaproic acid, and lactones 

10 such as caprolactone, butyrolactone and valerolactone may be used. 
[0029) As the aliphatic diol to be copolymerized with the polylactic acid-family polymer, ethylene glycol, 1 ,4-butane 
diol, 1,4-cyclohexane dimethanol or the like can be used. Also, as the aliphatic dicarboxylic acid, succinic acid, adipic 
acid, suberic acid, sebacic acid, dodecanoic diacid, or the like can be used. 
[0030) But as for the composition ratio in the polylactic acid-family resin, the polylactic acid is the main body, and 

15 the molar% of lactic acid is 50 molar% or over. 
[0031) The preferable range of the weight-average molecular weight of the polylactic acid-family polymer is from 
50000 to 400000, preferably form 100000 to 250000. If it is below this range, practicality will scarcely reveal. If it 
exceeds, the melt viscosity would be too high, so that formability is inferior. 
[0032) The biodegradable resin other than a polylactic acid-family resin is a constituent component for imparting 

20 heat resistance and shock resistance to the biodegradable laminate sheet and its formed body of the present invention. 
[0033) As the biodegradable resin other than a polylactic acid-family resin, polyesteramide-family resin, cellulose­
family resin, biodegradable aliphatic-family polyester other than a polylactic acid-family resin, polyvinyl alcohol, poly­
urethane, or the like can be used. 
[0034) As the polyester amide-family resin, a copolymer of caprolactone and caprolactum can be used. Also, as the 

25 cellulose-family resin, cellulose acetate or the like can be cited. 
[0035) As the biodegradable aliphatic-family polyester other than a polylactic acid-family resin, polyhydroxy carbox­
ylic acid, aliphatic polyester or aliphatiec aromatic polyester obtained by condensing aliphatic diol and aliphatic dicar­
boxylic acid or aromatic dicarboxylic acid; aliphatic polyester copolymer obtained from aliphatic diol and aliphatic di­
carboxylic acid and hydroxycarboxylic acid; aliphatic polyesters obtained by ring opening polymerizing cyclic lactones; 

30 synthetic aliphatic polyesters; and aliphatic polyesters bio-synthesized in fungus bodies may be used. 
[0036) As the polyhydroxy carboxylic acid, a homopolymer or a copolymer of hydroxycarboxylic acids such as 3-hy­
droxybutyric acid, 4-hydroxybutyric acid, 2-hydroxy-n-butyric acid, 2-hydroxy-3,3-dimethylebutyric acid, 2-hydroxy-
3-methylbutyric acid, 2-methyllactic acid or 2-hydroxycaproic acid may be used. 
[0037] As the aliphatic diol, ethylene glycol, 1 ,4-butane diol, 1,4-cyclohexane dimethanol or the like may be used. 

35 Also, as the aliphatic dicarboxylic acid, succinic acid, adipic acid, suberic acid, sebacic acid. dodecanoic diacid, or the 
like may be used. 
[0038) As the aromatic dicarboxylic acid, terephthalic acid, isophthalic acid or the like may be used. 
[0039) The aliphatic polyester obtained by condensing these aliphatic diols and aliphatic dicarboxylic acids, and the 
aliphatic aromatic polyester obtained by condensing aliphatic diols, aliphatic dicarboxylic acids and aromatic dicarbo-

40 xylic acids are obtained by selecting one or more kind from these compounds, and condensation polymerizing them. 
Further, as necessary, by jumping-up with an isocyanate compound, a desired polymer can be obtained. 
(0040] As aliphatic diols and aliphatic carboxylic acids used for an aliphatic polyester copolymer obtained from 
aliphatic diols and aliphatic dicarboxylic acids and hydroxycarboxylic acids, ones mentioned above may be used. Also, 
as hydroxycarboxylic acids, L-lactic acid, D-lactic acid, DL-lactic acid, glycolic acid, 3-hydroxybutyric acid, 4-hydroxy-

45 butyric acid, 2-hydroxy-n-butyric acid, 2-hydroxy 3,3-dimetyl butyric acid, 2-hydroxy 3-methyl butyric acid, 2-methil 
lactic acid, 2-hydroxy caproic acid or the like may be used. For example, polybutylene succinate lactic acid, polybutylene 
succinate adipate lactic acid or the like may be used. 
[0041] But as for the composition ratio in this case, aliphatic diol and aliphatic dicarboxylic acid are main bodies. For 
the molar%, aliphatic diol: 35-49.99 mole %, aliphatic dicarboxylic 35-49.99 mole %, and hydroxylcarboxylic acid: 

so 0.02-30 mole%. 
[0042] The aliphatic polyester obtained by ring opening polymerizing a cyclic lactone is obtained by polymerizing, 
as a cyclic monomer, one or more kind of £-caprolactone, 8-valerolactone, ~-methyl-8-valerolactone. 
(0043] As the synthetic-family aliphatic polyester, a copolymer of a cyclic anhydride with an oxirane such as a co­
polymer of anhydrous succinic acid with ethylene oxide or propylene oxide may be used. 

55 [0044) As the aliphatic polyester biosynthesized in the fungus, an aliphatic polyester biosynthesized by acetyl coen­
zyme A (acetyl CoA) in fungus represented by Alcaligenes eutrophus can be cited. The aliphatic polyester biosynthe­
sized in the fungus is mainly poly-(3-hydroxybutyric acid (poly3HB). But in order to improve practical properties as a 
plastic, it is industrially advantageous to copolymerize hydroxyvaleric acid (HV) into a copolymer of poly(3HB-CO-
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3HV). The HV copolymerization ratio is generally preferably 0-40 mo!%. Further, instead of hydroxyvaleric acid, long­
chained hydroxyalkanoate such as 3-hydroxyhexanoate, 3-hydroxyoctanoate, 3-hydroxyoctadecanoate, or the like 
may be copolymerized. 
[0045) As specific examples of biodegradable aliphatic-family polyester other than a polylactic acid-family resin, at 

5 least one kind selected from the group consisting of polybuthylene succinate, polybutylene succinate adipate, poly­
butylene adipate terephthalate, polybutylene succinate adipate terephthalate, polybutylene succinate lactic acid, poly­
butylene succinate adipate lactic acid, polyester carbonate, a copolymer of polyhydroxybutyrate and polyhydroxyva­
lerate, and a copolymer of polyhydroxybutyrate and polyhydroxyhexanoate can be cited. 
[0046) The crystallinity of non-stretched polylactic acid-family resin which is a constituent component of one layer of 

10 the biodegradable laminate sheet according to the present invention, is preferably 20% or less, more preferably, 15% 
or less and further preferably 10% or less. 
[0047) The method of suppressing the crystallinity of the non-stretched polylactic acid-family resin to 20% or less is 
not particularly limited. But for example, a method in which a sheet extruded by an extruder is cooled by a cooling roll 
such as a casting roll (at a temperature of 15-60°C) to suppress crystallization of the polylactic acid-family resin, and 

15 a method in which the rate of D-lactic acid and L-lactic acid in the polylactic acid-family resin is adjusted and because 
a random copolymer in which the rate of L-lactic acid and D-lactic acid is about 95:5 to 5:95 is low in crystallinity, such 
polylactic acid-family polymers may be used. 
[0048) If the crystallinity of the non-stretched polylactic acid-family resin layer exceeds 20%, formability worsens. 
Thus general purpose forming such as vacuum forming or air-pressure forming becomes difficult. Also, if the crystallinity 

20 exceeds 20%, due lo the growth of spherulites of the polylactic acid-family resin, the transparency will worsen. 
[0049) For the crystallinity of the polylactic acid-family resin, its lower limit is not limited if it is 20% or less. 
[0050) The polylactic acid-family resin layer is preferably a non-stretched one. If a sheet obtained by stretching a 
polylactic acid-family resin is used, in order to obtain a formed body, excessive pressure of e.g. about 9 kg/cm2 is 
necessary, so that forming at low pressure such as vacuum forming will be difficult. Also, since a stretched sheet needs 

25 an extra step of stretching compared to a non-stretched one, it is disadvantageous in cost too. 
[0051) The glass transition temperature of the biodegradable resin other than a polylactic acid-family resin which is 
a constituent component of the other layer of the biodegradable laminate sheet according to the present invention is 
preferably 0°C or lower, and more preferably -20°C or lower. If high than 0°C, the improvement in the shock resistance 
is insufficient. Also, the lower limit of the glass transition temperature is not particularly limited, but is preferably prac-

30 tically -60°C or more. With a material of which the glass transition temperature is lower than -60°C, the melting point 
will be lower than 80°C, so that the heat resistance may be insufficient. 
[0052) Also, the melting point of the biodegradable resin other than a polylactic acid-family resin has to be 80°C or 
over. If the melting point is less than 80°C, the heat resistance of the formed body may be insufficient. Also, the upper 
limit of the melting point is not particularly limited, but from the viewpoint of formability, it is preferably 17G°C. 

35 [0053) The layer comprising the biodegradable resin other than a polylactic acid-family resin may be a stretched one 
or a non-stretched one, but as described above, from the cost aspect, a non-stretched one is preferable. 
[0054) The thickness of the biodegradable laminate sheet of the present invention is not particularly limited, if it has 
such a thickness that it can be used for a normal heat forming technique. But normally, the total thickness is preferably 
in the range of 0.07-2.0 mm. 

40 [0055) Also, the ratio of the thickness of the layer comprising the biodegradable resin other than a polylactic acid­
family resin to the thickness of all the layers is 0.005-0. 7. Specifically, the thickness of the layer comprising the biode­
gradable resin other than a polylactic acid-family resin is preferably 0.003-0.1 mm, more preferably 0.005-0.05 mm. 
[0056) The thickness of the layer of a polylactic acid-family resin is a thickness obtained by subtracting the thickness 
of the layer comprising the biodegradable resin other than a polylactic acid-family resin from the total thickness. 

45 [0057) The biodegradable laminate sheet of the present invention will do if it contains at least two layers, i.e. a non­
stretched polylactic acid-family resin layer and a layer comprising the biodegradable resin other than a polylactic acid­
family resin. 
[0058) Further, if the biodegradable laminate sheet of the present invention is formed of at least three layers, one 
layer is outer layers, and the other layer is at least one layer sandwiched by the outer layers. Specifically, the layer 

50 comprising the biodegradable resin other than a polylactic acid-family resin forms the outer layers, and the non­
stretched polylactic acid-family resin layer is at least one layer sandwiched by the outer layers, or alternatively the non­
stretched polylactic acid-family resin is the outer layers, and the layer comprising the biodegradable resin other than 
a polylaclic acid-family resin may be at least one layer sandwiched by both of the outer layers. 
[0059] Also, so long as the object of the present invention is not impaired, end materials produced during the man-

55 ufacturing process may be mixed in the other layer for recycling, 
[0060] The method of manufacturing the biodegradable laminate sheet of the present invention is not particularly 
limited if the object of the present invention is not impaired. But for example, G) a coextrusion method in which the 
polylactic acid-family layer and the layer comprising a biodegradable resin other than a polylactic acid-family resin are 
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laminated with a multi-manifold type or field block type base using two or three or more extruders to extrude as a molten 
sheet,(%) a method in which the one layer, which has been rolled out, is coated with the other resin, and@ a method 
in which the layers, which are at suitable temperatures, are hot-pressed using a roll or press, and@ a method in which 
they are stuck together using an adhesive can be cited. But in view of ease of the manufacturing and the cost, the 

5 coextrusion method is preferable. 
(0061) The forming temperature for the biodegradable laminate sheet is preferably the melting point of the biode­
gradable resin other than a polylactic acid-family resin or higher. If less than the melting point, the heat resistance and 
formability may be insufficient. 
(0062) By forming the biodegradable laminate sheet according to the present invention by an arbitrary method such 

10 as by using a forming mold, a formed body is obtainable. As examples of the formed body, there are lunchboxes, trays 
and cups for foods such as fresh fish, meat, fruits and vegetables, bean curds, household dishes, desserts and instant 
noodles; packaging containers for toothbrushes, batteries, drugs, cosmetics, etc.; hot-fill containers for puddings, jam 
and curry; plastic cases having fold lines; or trays for transporting electronic parts such as ICs, transistors and diodes; 
and carrier tapes. 

15 (0063] Further, for the biodegradable laminate sheet of the present invention, various modifications are possible by 
adding secondary additives. As examples of secondary additives, stabilizers, antioxidants, UV absorbers, pigments, 
antis tats, conductive agents, release agents, plasticizers, perfumes, antimicrobials, nucleation agents, and other similar 
ones can be cited. 

20 Examples 

25 

(0064) Below, by showing manufacturing examples, examples and comparative examples, the present invention will 
be described in detail, but the present invention is not limited whatsoever. Physical values in Examples and Comparative 
Examples were measured and evaluated by the following methods. 

• Heat resistance 

(0065] For formed bodies obtained from biodegradable laminate sheets, after carrying out heat treatment for 20 
minutes at 80°C using a hot air circulation type oven (FC-610 made by Advantec Toyo Kaisha, Ltd.), they were let to 

30 cool to 23±2°C. The heat-treated formed bodies were put in water of 23±2°C with the volume of the water filling the 
formed bodies made as the volume (internal volume) of the formed bodies. On the other hand, water of 23±2°C was 
put into formed bodies which were left at 23± 2°C without carrying out heat treatment, and the volume of the water 
filling the formed body was made as the volume (internal volume) of the formed bodies before heat treatment. Using 
them, the volume reduction ratio of the formed bodies was calculated from the following formula. 

35 

40 

Volume reduction ratio = {1 - (volume of formed body after heat 

treatment/ volume of formed body before heat treatment)} x 100 

• Shock resistance 

[0066) Using Hydroshot shock tester Model HTM-1 made by Toyo Seiki Co., Ltd., at temperature 23°C, a firing core 
having a diameter of 1/2 inch was collided against the biodegradable sheets at a speed of 3 m/sec. and the energy 

45 needed to destroy it was calculated. 

• Crystallizing temperature 

[0067) Under JIS-K-7121, using differential scanning calorimetry (hereinafter DSC), t.Hm and t.Hc attributable to 
so polylactic acid-family resin in biodegradable sheet were determined at the temperature rising speed of 10°C/min, and 

the crystallizability of polylactic acid-family resin was calculated by use of the following formula: 

Cristallinity: xc % = (i'.Hm-t.Hc) / (92.8 x content of polylactic acid-family resin in sheet) x 100 

55 

• Melting point 

[0068) Under JIS-K-712, under differential scanning calorimetry (DSC), the melting point was measured at the tern-
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5 [0069] Using a forming mold (mold temperature 25°C) of 100 mm dia, depth 30 mm, drawing ratio of 0.3, vacuum 
forming (vacuum pressure:-70cmHg) was done, and the shape imparting state of the formed bodies was observed. 

• Haze 

10 [0070] Measurements were made under JIS-K-7105. 

(Example 1) 

[0071] 15 ppm of tin octylate was added to 100 kg of L-lactide (trade name: PURASORB L) made by PURAC JAPAN, 
1s and the mixture was put in a 500-liter batch type polymerization tank having a stirrer and heater. Nitrogen replacement 

was carried out, and polymerization was carried out for 60 minutes at 185°C at the stirring speed of 100 rpm. The 
molten resin obtained was fed into a 40 mm dia. same-direction, two-shaft extruder having vacuum vents in three tiers 
and made by Mitsubishi Heavy Industries, Ltd. and extruded in strands at 200°C while degassing at a vent pressure 
of 4 torr to pelletize it, and dried at 70°C for 24 hr. The weight-average molecular weight of the polylactic acid-family 

20 resin obtained was 200000, and the L-body content was 99.5%. The melting point measured under DSC was 171°C. 
[0072] The pellets obtained were fed to a 65 mm dia. single-shaft extruder, and were extruded through a multi­
manifold type base at 200°c for an intermediate layer. 
[0073] Also, simultaneously, dried pellets of polybutylene succinate adipate (BIONOLLE made by Showa Highpoly­
mer Co., Ltd. melting point: 95°C, glass transition temperature: -40°C) as a biodegradable resin other than a polylactic 

25 acid-family resin were fed into a 32 mm dia. single-shaft extruder, and were extruded through a multi-manifold type 
base at 190°C for front and back layers. At this time, the extruding amount was adjusted so that the thickness ratio of 
the front layer, intermediate layer and back layer would be about 1 :28:1. 
[0074] The extruded molten sheet was brought into contact with a cast roll at 40°C, and a biodegradable laminate 
sheet 300 microns thick was obtained. The crystallinity of the polylactic acid-family resin of the biodegradable laminate 

30 sheet obtained was 9%. 

35 

[0075] Next, using the biodegradable laminate sheet obtained, a formed body was formed. That is, using a forming 
mold (mold temperature 25°C), vacuum forming was carried out at the sheet temperature of 100°C, vacuum pressure 
of -70 cmHg to obtain a biodegradable formed body. The formed body obtained was evaluated in heat resistance, 
shock resistance, formability and haze at 80°C for 20 min. The results thereof are shown in Table 1. 

(Example 2) 

[0076] Except that the thickness ratio of the front layer, intermediate layer and back layer was changed to 1 :8: 1, a 
biodegradable laminate sheet was obtained in the same manner as in Example 1. The crystallinity of the polylactic 

40 acid-family resin of the biodegradable laminate sheet obtained was 8%. 

45 

[0077] Also, using the biodegradable laminate sheet obtained, a formed body was obtained in the same manner as 
in Example 1 . The formed body obtained was evaluated as in Example 1. The results thereof are shown in Table 1. 

(Example 3) 

[0078] Except that the thickness ratio of the front layer, intermediate layer and back layer was changed to 1 :4:1, a 
biodegradable laminate sheet was obtained in the same manner as in Example 1. The crystallinity of the polylactic 
acid-family resin of the biodegradable laminate sheet obtained was 8%. 
[0079] Also, using the biodegradable laminate sheet obtained, a formed body was obtained in the same manner as 

so in Example 1. The formed body obtained was evaluated as in Example 1. The results thereof are shown in Table 1. 

(Example 4) 

[0080) The biodegradable resin other than a polylactic acid-family resin used in Example 1 was fed to a 65 mm dia. 
55 single-shaft extruder, and extruded through a multi-manifold type base at 190°C for the intermediate layer. 

[0081] Also, simultaneously, the polylactic acid-family resin used in Example 1 was fed to a 32 mm dia. single-shaft 
extruder, and extruded through a multi-manifold type base at 200°C for front and back layers. At this time, the extruding 
amount was adjusted so that the thickness ratio of the front layer, intermediate layer and back layer would be 2.5: 1 :2.5. 
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(0082] The extruded molten sheet was brought into contact with a cast roll at 40°C, and a biodegradable laminate 
sheet 300 microns thick was obtained. The crystallinity of the polylactic acid-family resin of the biodegradable laminate 
sheet obtained was 7%. 
[0083] Also, using the biodegradable laminate sheet obtained, a formed body was obtained in the same manner as 

5 in Example 1. For the formed body obtained, the same evaluations as in Example 1 were carried out. The results 
thereof are shown in Table 1. 

(Example 5) 

10 (0084] Except that as the biodegradable resin other than a polylactic acid-family resin, polybutylene succinate (8I­
ONOLLE made by Showa Highpolymer Co., Ltd. melting point: 111°c, glass transition temperature: -40°C) was used, 
a biodegradable laminate sheet was obtained in the same manner as in Example 1. The crystallinity of the polylactic 
acid-family resin of the biodegradable laminate sheet obtained was 8%. 
(0085] Also, the biodegradable laminate sheet obtained was subjected to vacuum forming at the sheet temperature 

15 of 120°c, and the vacuum pressure: -70cmHg to obtain a biodegradable formed body. 

20 

(0086] For the formed body obtained, the same evaluations as in Example 1 were carried out. The results thereof 
are shown in Table 1. 

(Example 6) 

(0087] 15 ppm of tin octylate was added to 90 kg of L-lactide (trade name: PURASORB L) made by PULAC JAPAN, 
and 10 kg of DL-lactide (trade name: PURASORB DL) made by the same company, and the mixture was put in a 
500-liter batch type polymerization tank having a stirrer and a heater. Nitrogen replacement was carried out, and po­
lymerization was carried out for 60 minutes at 185°C at the stirring speed of 100 rpm. The molten article obtained was 

25 fed into a 40 mm dia., same-direction, two-shaft extruder having vacuum vents in three tiers and made by Mitsubishi 
Heavy Industries, Ltd. and extruded in strands at 200°C while degassing at the vent pressure of 4 torr to palletize ii, 
and dried at 70°C for 24 hr. 
[0088] The weight-average molecular weight of the polylactic acid-family resin obtained was 200000, and the L-body 
content was 94.8%. The melting point measured by DSC was 165°C. 

30 [0089] Except that the pellets obtained were used, a biodegradable laminate sheet was obtained in the same manner 
as in Example 1 . The crystallinity of the polylactic acid-family resin of the biodegradable laminate sheet obtained was 
4%. 
(0090] Also, using the biodegradable laminate sheet obtained, a formed body was obtained in the same manner as 
in Example 1. For the formed body obtained, the same evaluations as in Example 1 were carried out. The results 

35 thereof are shown in Table 1. 

(Comparative Example 1) 

(0091) The polylactic acid-family resin used in Example 1 was fed to a 65 mm dia. single-shaft extruder, and extruded 
40 through a base for a single layer at 200°c. The extruded molten sheet was brought into contact with a cast roll of 40°C 

to obtain a polylactic acid-family resin single sheet 300 microns thick. The crystallinity of the polylactic acid-family resin 
of the biodegradable laminate sheet obtained was 8%. 
[0092] Also, using the biodegradable laminate sheet obtained, a formed body was obtained in the same manner as 
in Example 1. For the formed body obtained, the same evaluations as in Example 1 were carried out. The results 

45 thereof are shown in Table 1. 

(Comparative Example 2) 

[0093) The biodegradable laminate sheet obtained in Example 1 was subjected to heat treatment in a hot-air oven 
50 at 80°C for 24 hours. The crystallinity of the polylactic acid-family resin of the biodegradable laminate sheet obtained 

was 33%. 

55 

(0094) Also, using the biodegradable laminate sheet obtained in Example 1, a formed body was obtained in the same 
manner as in Example 1. For the formed body obtained, the same evaluations as in Example 1 were made. The results 
thereof are shown in Table 1. 

(Comparative Example 3) 

(0095] For the biodegradable laminate sheet obtained in Example 1, vacuum forming was carried out at a sheet 
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temperature of 75°C and vacuum pressure of -70cmHg to obtain a biodegradable formed body. 
(0096) For the formed body obtained, the same evaluations as in Example 1 was carried out. The results thereof are 
shown in Table 1. 

5 (Results) 

[0097] As shown in Table 1, Examples 1-6 were satisfactory in heat resistance, shock resistance and formability, 
and good results were obtained. For ones in which the rate of the layer comprising the biodegradable resin other than 
a polylactic acid-family resin was low, transparency was good too. 

10 [0098) On the other hand, in Comparative Example 1, since there is no layer comprising a biodegradable resin other 
than a polylactic acid-family resin, the results were poor in heat resistance and shock resistance. 
[0099] In Comparative Example 2, since the crystallinity of the polylactic acid-family resin was high, the shape im­
parting properties of the formed body were insufficient and there was no transparency either. 
[0100) In Comparative Example 3, since it is formed at a lower temperature than the melting point of the biodegradable 

15 resin other than a polylactic acid-family resin, the product showed poor heat resistance, and the shape imparting prop­
erties were not sufficient either. 

Effect of the invention 

20 [0101] As described above, in the present invention, by using a laminate sheet comprising a polylactic acid-family 
resin and a biodegradable resin other than a polylactic-acid family resin for forming, it is possible to provide a formed 
body superior in heat resistance, shock resistance, transparency and formability by using a polylactic acid-family which 
is capable of various farmings such as vacuum forming, air-pressure forming, vacuum air-pressure forming and press 
forming. 

25 
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Claims 

1. A biodegradable laminate sheet having a non-stretched polylactic acid-family resin layer of which the crystallinity 
is 20% or less, and a layer comprising a biodegradable resin other than a polylactic acid-family resin. 

2. A biodegradable laminate sheet as claimed in claim 1 wherein said biodegradable resin other than a polylactic 
acid-family resin is a biodegradable aliphatic polyester other than a polylactic acid-family resin having the glass 
transition temperature of 0°C or less and the melting point of 80°C or over. 

10 3. A biodegradable laminate sheet as claimed in claim 1 or 2 which is formed of at least three layers, wherein layers 
comprising said biodegradable resin other than a polylactic acid-family resin form outer layers, and wherein said 
non-stretched polylactic acid-family resin is at least one layer sandwiched between said outer layers. 

4. A biodegradable laminate sheet as claimed in claim 1 or 2 which is formed of at least three layers, wherein said 
15 non-stretched polylactic acid-family resin is outer layers, and wherein the layer comprising said biodegradable 

resin other than a polylactic acid-family resin is at least one layer sandwiched between said outer layers. 

5. A biodegradable laminate sheet as claimed in any of claims 1-4 wherein said non-stretched polylactic acid-family 
resin and the layer comprising the biodegradable resin other than a polylactic acid-family resin are laminted by 

20 co-extrusion. 

25 
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6. A method of forming a biodegradable laminate sheet wherein a biodegradable laminate sheet as claimed in any 
of claims 1-5 is formed at a temperature not less than the melting point of said biodegradable resin other than a 
polylactic acid-family resin or more. 

7. A formed body using a biodegradable laminate sheet as claimed in any of claims 1-5. 
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Description 

CROSS REFERENCES TO RELATED APPLICATIONS 

5 [0001} The present invention contains subject matter related to Japanese Patent Application JP 2004-247010 filed in 
the Japanese Patent Office on August 26, 2004, the entire contents of which are incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

10 1. Field of the Invention 

[0002] The present invention relates to a composite composition biodegradable in the natural environment and having 
heat resistance and use durability sufficient for practical use. 

15 2. Description of the Related Art 

[0003] In recent years, a wide variety of synthetic resin materials have been developed and provided, and the amounts 
of these resin materials used in various industrial fields have been increasing year after year. As a result, the amount 
of synthetic resin waste tends to increase. However, the incineration of synthetic resin waste without any treatment may 

20 produce a toxic gas and damage an incinerator due to large combustion heat, thereby causing the large problem of 
environmental loads. 
(0004) A known method for treating waste resins includes decreasing the molecular weights of the waste resins by 
treatment, such as thermal decomposition or chemical decomposition, and then disposing the resins by incineration or 
landfill. 

25 [0005] However, incineration is accompanied with emission of carbon dioxide and thus causes global warming. 
[0006] When the resin to be incinerated contains sulfur, nitrogen, halogen, or the like, incineration produces a toxic 
gas and thus brings about air pollution. 
[0007} On the other hand, when resins are disposed by inappropriate landfill, the resins remain undecomposed for a 
long period of time because most of resins which are currently used for various purposes are chemically stable, thereby 

30 causing soil pollution. 
(0008) In order to solvent the above-described problem of the environmental effect of synthetic resins, recently, various 
biodegradable resins have been being developed and brought into practical applications. 
(0009) The biodegradable resins have the property of being biochemically decomposed into carbon dioxide, water, 
and the like by microorganisms or the like, and even when the resins are discarded in a natural environment, they are 

35 easily degraded into lower-molecular-weight compounds and finally converted to harmless compounds. Therefore, the 
biodegradable resins are characterized by decreasing the adverse effect of waste disposal on the global environment. 
For this reason, the practical applications of the biodegradable resins have been particularly advanced to disposable 
goods such as convenience goods, sanitary goods, and play goods. 
(0010] As described above, it is said that the biodegradable resins have an excellent effect in view of the preservation 

40 of the natural environment. However, from a practical viewpoint, the resins still have many problems to be solved. 
[0011] For example, materials such as casings of electric appliances and automobile interior materials preferably have 
heat resistance, but the biodegradable resins have relatively low heat resistance. Therefore, a technique for mixing 
organic fibers such as cotton fibers, wood fibers, bamboo fibers, or the like with a biodegradable resin has been proposed 
(refer to, for example, Japanese Unexamined Patent Application Publication Nos. 9-302235, 2000-160034, and 

45 2003-313417). 

SUMMARY OF THE INVENTION 

(0012] In consideration of the fact that biodegradable resins are used for various moldings such as electric appliances 
50 and automobile interior materials, which will be more precisely produced by further advanced technology in future, there 

are demands to further improve rigidity and heat resistance and significantly improve preservation stability 

(use durability). 

55 [0013] For example, even when a drive source generates heat or a precision actuator locally generates heat, a molding 
is preferably not thermally deformed. However, when polylactic acid which is a biodegradable resin is applied to an 
electric machine casing or an automobile interior material on which the drive source or actuator is mounted, there occurs 
the problem of significantly decreasing storage modulus in a temperature region over the glass transition temperature 
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(58"C) of polylactic acid. Therefore, it is desired to significantly improve heat resistance, for solving the problem. 
[0014] Also, for example, a small audio good preferably maintains the physical properties such as strength at 30°C 
and a relative humidity of 80% for 5 to 7 hears. However, a sufficient storage property has not been realized by the 
above-described proposed technique, and thus improvement in durability (durability in a constant temperature and 

5 humidity environment) is desired for resolving the problem of sufficient storage property. 
[0015] Accordingly, the invention provides a composite composition capable of decreasing the influence of disposal 
on the natural environment and having excellent biodegradability, practically sufficient heat resistance and excellent 
mechanical strength, and also having sufficient durable, i.e., storage property, even when used for electric appliances 
and automobile interior materials. 

10 [0016] In accordance with an embodiment of the invention, there are provided a composite composition containing at 
least one organic polymer compound having biodegradability, vegetable fibers, and a hydrolysis inhibitor for the biode­
gradable organic polymer compound, and a molding produced using the composite composition. 
(0017} In the invention, mechanical strength and heat resistance are improved by adding the vegetable fibers to the 
biodegradable resin, and storage durability is improved by adding the hydrolysis inhibitor. 

15 (0018] The composite composition is finally biodegraded to harmless substances in a natural environment, thereby 
effectively decreasing the influence on the environment. Also, when the composite composition is used for a casing of 
a device including a heat source such as a drive source or a power supply, practically sufficient mechanical strength, 
heat resistance, and use durability (storage property) may be exhibited. 
(0019] In other words, the composite composition has a ternary system containing the biodegradable resin, the veg-

20 etable fibers, and the hydrolysis inhibitor, and thus has biodegradability, heat resistance, mechanical strength, and 
storage property. 

BRIEF DESCRIPTION OF THE DRAWINGS 

25 [0020] Fig. 1 is a graph showing the test results of viscoelasticity of samples of examples and a comparative example. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0021] An embodiment of the invention will be described in detail below, but the invention is not limited to this embod-
30 iment. 

[0022] In accordance with an embodiment of the invention, a composite composition contains at least one organic 
polymer compound having biodegradability, vegetable fibers, and a hydrolysis inhibitor. 
[0023] First, the organic polymer compound having biodegradability will be described. 
(0024] The organic polymer compound having biodegradability (referred to as the "biodegradable polymer compound" 

35 hereinafter) is a compound which is, after use, converted to low-molecular-weight compounds and finally decomposed 
into water and carbon dioxide by microorganisms in the natural world (Biodegradable Plastic Society, ISO!TC-207/SC3). 
(0025] The biodegradable polymer compound is preferably a biodegradable resin, for example, a polysaccharide, a 
peptide, an aliphatic polyester, a polyamino acid, polyvinyl alcohol, a polyamide, polyalkylene glycol, or the like, which 
has biodegradability, or a copolymer containing at least one of these compounds. 

40 (0026] In particular, an aliphatic polyester is excellent in mixing property and mass productivity, and is thus a material 
suitable for practical application. 
(0027} The aliphatic polyester is more preferably polylactic acid such as poly-L-lactic acid (PLLA) or a random copolymer 
of L-lactic acid and D-lactic acid, or a derivative thereof. A general polylactic acid is a crystalline polymer having a melting 
point of about 160 to 1 ?0"C, a glass transition temperature of about 58"C, and excellent biodegradability. 

45 In accordance with an embodiment of the present invention, heat resistance may be improved to a higher temperature, 
and the storage property suitable for durable consumer goods material may be also secured, as described below. 
(0028] Other examples of the aliphatic polyester include polycaprolactone, polyhydroxybutyric acid, polyhydroxyvaleric 
acid, polyethylene succinate, polybutylene succinate, polybutylene adipate, polymalic acid, polyglycolic acid, polysuc­
cinates, polyoxalates, butylene polydiglycolate, polydioxanone, and microbially-synthesized polyesters, e.g., 3-hydroxy-

so butylate (3HB), 3-hydroxyvalerate (3HV), and copolymers thereof. 
(0029) The molecular weight (number-average molecular weight) of the aliphatic polyester is preferably about 30,000 
to 200,000. 
(0030] With a molecular weight less than 30,000, the strength of the composite composition obtained as a final product 
becomes insufficient, while with a molecular weight of over 200,000, moldability and formability degrade. 

55 (0031] Examples of the polysaccharide include cellulose, starch, chitin, chitosan, and dextran, derivatives thereof, 
and copolymers containing at least one of these compounds. 
[0032] Examples of the peptide include collagen, casein, fibrin, and gelatin. 
[0033] Examples of \he polyamide include nylon 4 and nylon 2/nylon 6 copolymers. 
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[0034] When a polysaccharide is used, any of various plasticizers may be added for imparting thermoplasticity. 
[0035] Furthermore, an organic polymer compound which exhibits biodegradability with a low molecular weight but 
exhibits lower biodegradability with a high molecular weight may be used as long as biodegradability is achieved by 
graft copolymerization with a biodegradable polymer compound. For example, polyethylene, a polyacrylic acid derivative, 

s polypropylene, polyurethane, or the like may be used. 
(0036] The molecular weights and the terminal groups of these resins are not particularly limited as long as mechanical 
strength is achieved by polymerization. 
[0037] The biodegradable polymer compound may be prepared by a know method. 
(0038) For example, the biodegradable polyester may be prepared by a lactide process, polycondensation of a poly-

10 hydric alcohol and a polybasic acid, or intermolecular polycondensation of a hydroxycarboxylic acid having a hydroxyl 
group and a carboxyl group in its molecule. 
[0039] Next, description will be made of the vegetable fibers which constitute the composite composition according 
to an embodiment of the invention. 
[0040] The vegetable fibers are not particularly limited, but cotton fibers and paper fibers are preferred. 

15 [0041] The cotton fibers preferably have an average fiber diameter of 100 µm or less. This is because with an average 
fiber diameter over 100 µm, dispersibility in the biodegradable polymer compound decreases, and the effect of improving 
the rigidity and heat resistance of the composite composition obtained as the final target becomes unsatisfactory. The 
technical lower limit of the average fiber diameter is not particularly limited. 
[0042] The cotton fibers and paper fibers are preferably used after degreasing for removing a fat component. By 

20 removing a fat component from the cotton fibers, the fibers are easily uniformly dispersed in the biodegradable polymer 
compound, thereby exhibiting the effect of improving the rigidity and heat resistance of the composite composition as 
the final target and also the effect of suppressing coloring with the cotton fibers. However, when coloring or the like 
causes no problem with the appearance, degreasing may be not performed. 
[0043) Furthermore, the cotton fibers and paper fibers are preferably subjected to chemical surface treatment for 

25 improving affinity for the biodegradable polymer compound and the dispersibility therein. Examples of the surface treat­
ment include acylation such as acetylation and benzoylation, and silane coupling treatment. 
[0044] Such surface treatment improves the surface adhesion to the biodegradable polymer compound, for example, 
an aliphatic polyester, thereby suppressing a decrease in strength due to peeling at the interfaces between the resin 
and the fibers. 

30 [0045) The mixing ratio (weight ratio) of the biodegradable polymer compound (e.g., an aliphatic polyester) to the 
vegetable fibers is preferably 95/5 to 40/60 (aliphatic polyester/vegetable fibers) 
[0046] With a vegetable fiber content of less than 5% by weight, the sufficient effect of improving heat resistance is 
not obtained, while with a vegetable fiber content of over 60% by weight, a problem with a practical material, such as a 
decrease in strength of the composite composition as the final product, or the like occurs. 

35 [0047] As the vegetable fibers, the cotton fibers and the paper fibers are preferred, and chopped hemp or cotton is 
preferred. The chopped hemp or cotton includes microfibers obtained by collating fiber dust produced in machine weaving. 
(0048] Next, the hydrolysis inhibitor constituting the composite composition according to an embodiment of the invention 
will be described. 
[0049] The hydrolysis inhibitor is an additive, e.g., a compound having reactivity to active hydrogen of the biodegradable 

40 polymer compound, for suppressing hydrolysis of the biodegradable polymer compound. This compound decreases the 
amount of active hydrogen in the biodegradable polymer compound and avoids catalytic hydrolysis of the biodegradable 
polymer chain with the active hydrogen. 
(0050] The active hydrogen means hydrogen in a bond (N-H bond or O-H bond) between hydrogen and oxygen, 
nitrogen, or the like, and such hydrogen has higher reactivity than that of hydrogen in a carbon-hydrogen bond (C-H 

45 bond). Specifically, the active hydrogen is hydrogen of, for example, a carboxyl group (-COOH), a hydroxyl group (-OH), 
an amino group (-NH2), or an amide bond (-NHCO-), in the biodegradable polymer compound. 
[0051) Examples of the compound having reactivity to the active hydrogen in the biodegradable polymer compound 
include carbodiimide compounds, isocyanate compounds, and oxozoline compounds. In particular, the carbodiimide 
compounds are melt-kneadable with the biodegradable polymer compound and thus exhibit the effect of suppressing 

50 hydrolyzability of the polymer compound in a small adding amount. 
[0052] The carbodiimide compounds have at least one carbodiimide group per molecule and include polycarbodiimide 
compounds. 
[0053] A carbodiimide compound is synthesized by, for example, a method of decarboxylation polycondensation of 
any one of various polymer isocyanates at about 70°C or more in an inert solvent (e.g., hexane, benzene, dioxane, or 

55 chloroform)orwithouta solvent using, as a catalyst, an organophosphorus compound such as O,O-dimethyl-O-(3-methyl-
4-nitrophenyl) phosphorothioate, O,O--dimethyl-O- (3-methyl-4-(methylthio)phenyl) phosphorothioate, or O,O-diethyl-0-
2-isopropyl-6-methylpyrimidine-4-yl phosphorothioate {O represents any number), or an organometallic compound such 
as a rhodium complex, a titanium complex, a tungsten complex, or a palladium complex. 

4 

Clearwater Paper Corp. - EX1002 
Clearwater Paper Corp. v. Graphic Packaging International LLC 

Page 474 of 1179



EP 1630195 A1 

(0054} Examples of a monocarbodiimide compound which is one of the carbodiimide compounds include dicycfohex­
ylcarbodiimide, diisopropylcarbodiimide, dimethylcarbodiimide, diisobutylcarbodiimide, dioctylcarbodiimide, diphenyl­
carbodiimide, and naphthylcarbodiimide. In particular, dicyclohexylcarbodiimide and diisopropylcarbodiimide are pre­
ferred because they are industrially easily available. 

5 (0055} Examples of the isocyanate compounds include 2,4-tolylene diisocyanate, 2,6-tolylene diisocyanate, m-phe­
nylene diisocyanate, p-phenylene diisocyanate, 4,4' -diphenylmethane diisocyanate, 2,4'-diphenylmethane diisocyanate, 
2,2' -diphenylmethane diisocyanate, 3,3' -dimethyl-4,4'-biphenylene diisocyanate, 3,3'-dimethoxy-4,4' -biphenylene diiso­
cyanate, 3,3'-dichloro-4,4' -biphenylene diisocyanate, 1,5-naphthalene diisocyanate, 1,5-tetrahydronaphthalene diiso­
cyanate, tetramethylene diisocyanate, 1,6-hexamethylene diisocyanate, dodecamethylene diisocyanate, trimethylhex-

10 amethylene diisocyanate, 1,3-cyclohexylene diisocyanate, 1,4-cyclohexylene diisocyanate, xylylene diisocyanate, te­
tramethylxylylene diisocyanate, hydrogenated xylylene diisocyanate, lysine diisocyanate, isophorone diisocyanate, 
4 ,4' -dicyclohexylmethane diisocyanate, and 3 ,3 '-dimethyl-4 ,4' -dicyclohexylmethane diisocyanate. 
[0056] The isocyanate compounds may be synthesized by a known method, and commercially-available isocyanate 
compounds may be appropriately used. 

15 [0057] Applicable examples of commercially available polyisocyanate compounds include aromatic isocyanate ad­
ducts, such as Coronate (trade named, manufactured by Nippon Polyurethane Industries Co., Ltd., hydrogenated diphe­
nylmethane diisocyanate) and Millionate (trade named, manufactured by Nippon Polyurethane Industries Co., Ltd.). 
[0058] In particular, a solid polyisocyanate compound in which for example, an isocyanate group is blocked with a 
masking agent (a polyhydric aliphatic alcohol, an aromatic polyol, or the like) is more preferred than a liquid. 

20 [0059) Examples of the oxazoline compounds include 2,2'-o-phenylenebis(2-oxazoline), 2,2'-m-phenylenebis(2-oxa­
zoline ), 2,2' -p-phenylenebis(2-oxazoline ), 2 ,2' -p-phenylenebis( 4-methyl-2-oxazoli ne ), 2 ,2' -m-phenylenebis( 4-methyl-
2-oxazoline), 2, 2' -p-phenylenebls( 4 ,4 '-dimethyl-2-oxazoline ), 2 ,2' -m-phenylenebis( 4 ,4' -dimethyl-2-oxazoline), 2 ,2' -eth­
ylenebis(2-oxazoline ), 2,2' -tetramethylenebis(2-oxazoline ), 2,2' -hexamethylenebis(2-oxazoline ), 2,2' -octamethylenebis 
(2-oxazoline ), 2,2' -ethylenebis( 4-methyl-2-oxazoline ), and 2,2'-diphenylenebis(2-oxazoline ). 

25 [0060) The biodegradation speed and mechanical strength of the composite composition obtained as the final product 
may be controlled by controlling the type and adding amount of the hydrolysis inhibitor. Therefore, the type and mixing 
amount of the hydrolysis inhibitor are determined according to the type of the molding produced using the composite 
composition according to an embodiment of the invention. 
(0061] Specifically, the amount of the hydrolysis inhibitor added is preferably about 7% by weight or less. 

30 [0062] As the hydrolysis inhibitor, the compounds listed above may be used alone or in combination of two or more. 
[0063] The method for producing the composite composition according to an embodiment of the invention is not 
particularly limited, and a know method may be used. 
[0064] For example, the composite composition may be produced by melt-kneading the biodegradable polymer com­
pound with the vegetable fibers and the hydrolysis inhibitor. 

35 [0065] Specifically, the vegetable fibers and the hydrolysis inhibitor are added and mixed in a pre-step or melting step 
of melting the biodegradable organic polymer compound. 
[0066] The vegetable fibers and the hydrolysis inhibitor may be added simultaneously or separately. When both are 
added separately, they may be added in any desired order. 
(0067] Also, one of the vegetable fibers and the hydrolysis inhibitor may be added and mixed after the biodegradable 

40 organic polymer compound is melted, the resulting composite composition may be again melted, and then the other of 
the hydrolysis inhibitor and the vegetable fibers may be added and mixed. 
[0068) The composite composition according to an embodiment of the invention may contain various additives such 
as a flame retardant, a lubricant, a wax, a plasticizer, a thermal stabilizer, a reinforcing agent, an inorganic or organic 
filler, a colorant, an antioxidant, an ultraviolet absorber, and a crystallization promoter. 

45 [0069} The content of each of the additives is preferably 0.1 % by weight or less and less than 50% by weight. With a 
content of less than 0.1 % by weight, each of the functions is difficult to exhibit, while with a content over 50% by weight, 
the target physical properties (biodegradability, heat resistance, and preservation stability) of the composite composition 
according to an embodiment of the invention may be inhibrted. 
(0070] Examples of the flame retardant include various boric acid flame-retardant compounds, phosphorus flame-re-

50 tardant compounds, inorganic flame-retardant compounds, nitrogen flame-retardant compounds, halogen flame-retard­
ant compounds, organic flame-retardant compounds, and colloidal flame-retardant compounds. Specific materials are 
given below, but these materials may be used alone or as a mixture of two or more. 
[0071] Examples of the boric acid flame-retardant compounds include zinc borate hydrate, barium metaborate, and 
borax. 

55 [0072] Examples of the phosphorus flame-retardant compounds include ammonium phosphate, ammonium polyphos­
phate, melamine phosphate, red phosphorus, phosphoric acid esters, tris( chloroethyl) phosphate, tris( monochloropropyl) 
phosphate, tris(dichloropropyl) phosphate, triallyl phosphate, tris(3-hydroxypropyl) phosphate, tris(tribromophenyl) phos­
phate, tris-~-chloropropyl phosphate, tris(dibromophenyl) phosphate, tris(tribromoneopentyl) phosphate, tetrakis(2-chlo-
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roethyl)ethylene diphosphate, dimethylmethyl phosphate, tris(2--chloroethyl) orthophosphate, aromatic condensed phos­
phates, halogen-containing condensed organic phosphates, ethylene-bis-tris(2--cyanoethyl)phosphonium bromide, am­
monium polyphosphate, 13-chloroethyl acid phosphates, butyl pyrophosphate, butyl acid phosphate, butoxyethyl acid 
phosphate, 2-ethylhexyl acid phosphate, melamine phosphate, halogen-containing phosphates, and phenylphosphonic 

5 acid. 
(0073] Examples of the inorganic flame-retardant compounds include metal sulfate compounds, such as zinc sulfate, 
potassium hydrogen sulfate, aluminum sulfate, antimony sulfate, sulfuric acid esters, potassium sulfate, cobalt sulfate, 
sodium hydrogen sulfate, iron sulfate, copper sulfate, sodium sulfate, nickel sulfate, barium sulfate, and magnesium 
sulfate; ammonium flame-retardant compounds such as ammonium sulfate; iron oxide combustion catalysts such as 

10 ferrocene; metal nitrate compounds such as copper nitrate; titanium-containing compounds such as titanium oxide; 
guanidine compounds such as guanidine sulfamate; and other compounds such as zirconium compounds, molybdenum 
compounds, tin compounds, carbonate compounds such as potassium carbonate, aluminum hydroxide, metal hydroxides 
such as magnesium hydroxide, and modified products thereof. 
(0074] Examples of the nitrogen flame-retardant compounds include cyanurate compounds having triazine rings. 

15 [0075] Examples of the halogen flame-retardant compounds include halogen-containing flame-retardant compounds, 
such as chlorinated paraffins, perchlorocyclopentadecane, hexabromobenzene, decabromodiphenyl oxide, bis(tri­
bromophenoxy)ethane, ethylenebis-dibromonorbornane dicarboxyimide, ethylenebis-tetrabromophthalimide, dibromoe­
thyl-dibromocyclohexane, dibromoneopentyl glycol, 2,4,6-tribromophenol, tribromophenyl allyl ether, tetrabromobisphe­
nol A derivatives, tetrabromobisphenol S derivatives, tetradecabromo-diphenoxybenzene, tris-(2,3-dibromopropyl)-iso-

20 cyanurate, 2,2-bis(4-hydroxy-3,5-dibromophenyl)propane, 2,2-bis(4-hydroxyethoxy-3,5-dibromophenyl)propane, poly 
(pentabromobenzylacrylate ), tribromostyrene, tribromophenylmaleimide, tribromoneopentyl alcohol, tetrabromodipen­
taerythritol, pentabromobenzyl acrylate, pentabromophenol, pentabromotoluene, pentabromodiphenyl oxide, hexabro­
mocyclododecane, hexabromodiphenyl ether, octabromophenol ether, octadibromodiphenyl ether, octabromodiphenyl 
oxide, magnesium hydroxide, dibromoneopentyl glycol tetracarbonate, bis(tribromophenyl)fumaramide, N-methylhexa-

25 bromodiphenylamine, styrene bromide, and diallyl chlorendate. 
(0076] Examples of the organic flame-retardant compounds include chlorendic anhydride, phthalic anhydride, bisphe­
nol A-containing compounds, glycidyl compounds such as glycidyl ether, polyhydric alcohols such as ethylene glycol 
and pentaerythritol, modified carbamide, silicone oil, and silica compounds such as silicon dioxide, low-melting-point 
glass, and organosiloxanes. 

30 [0077] Examples of the colloidal flame-retardant compounds include colloids of flame-retardant compounds, such as 
known usual hydroxides having flame retardancy, e.g., aluminum hydroxide, magnesium hydroxide, and calcium hy­
droxide; hydrates, e.g., calcium aluminate, calcium sulfate di hydrate, zinc borate, barium meta borate, borax, and kaoline 
clay; nitric acid compounds, e.g., sodium nitrate; molybdenum compounds; zirconium compounds; antimony compounds; 
dawsonite; and plogopite. 

35 (0078] A flame-retardant additive preferably applies no load on the environment in disposal, for example, generation 
of a harmful gas in incineration. 
(0079] From the viewpoint of this environment friendliness, preferred examples of the flame-retardant additive include 
hydroxide compounds such as aluminum hydroxide, magnesium hydroxide, and calcium hydroxide; the above-described 
phosphorus compound, particularly ammonium phosphate compounds such as ammonium phosphate and ammonium 

40 polyphosphate; and silica compounds such as silicon dioxide, low-melting-point glass, and organosiloxanes. 
[0080] A silica compound used as the flame-retardant additive preferably contains 50% or more of silicon dioxide. 
Since a silica compound is collected from a natural mineral, the silica compound contains other substances, e.g., MgO, 
Cao, Fe

2

O
3

, AI
2

O
3

, and the like, to some extent. However, it is desirable that the flame-retardant effect is not inhibited 
by impurities. 

45 (0081] A hydroxide compound used as the flame-retardant additive preferably has a purity of about 99.5% or more 
because the higher the purity, the more the preservation stability is improved by combination with the hydrolysis inhibitor 
described below. 
(0082] The purity of the hydroxide compound may be measured by a known method. For example, the content of the 
impurities in the hydroxide compound is measured by a known method, and the content of impurities is subtracted from 

50 the total amount to determine the purity of the hydroxide compound. More specifically, for example, aluminum hydroxide 
contains impurities such as Fe2O3, SiO2, T-Na2O, and S-Na2O. The content of Fe2O3 is determined by O-phenanthroline 
spectrophotometry (JIS H 1901) after the compound is dissolved in a sodium carbonate-boric acid solution. The content 
of SiO2 is determined by molybdenum blue spectrophotometry (JIS H 1901) after the compound is dissolved in a sodium 
carbonate-boric acid solution. The content of T-Na2O is determined by flame photometry after the compound is dissolved 

55 in sulfuric acid, and the content of S-Na2O is determined by flame photometry after the compound is extracted with hot 
water. The thus-determined contents are subtracted from the weight of aluminum hydroxide to determine the purity of 
the hydroxide. With a purity of 99.5% or more, of course, plural types of flame-retardant hydroxide compounds may be 
combined. 
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[0083] The shape of the flame-retardant additive is not particularly limited, but a granular shape is preferred. The grain 
size is appropriately selected according to the type used. 
(0084] For example, when the flame-retardant additive is the silica compound such as SiO2 or glass, the average 
grain size determined by laser diffraction is preferably about 50 µ,m or less. In this case, the grain size distribution is not 

5 particularly limited. 
(0085] When the flame-retardant additive is a hydroxide compound such as Al(OH):i, Mg(OHh, or Ca(OH½, the 
average grain size determined by laser diffraction is preferably about 100 µ,m or less. In this case, the grain size distribution 
is not particularly limited. 
[0086] In view of dispersibility in kneading and injection moldability in a molding process for forming a molding using 

10 the composite composition according to an embodiment of the invention, the average grain size of the flame-retardant 
additive is preferably in the above range. Within the range, a smaller value is more preferred. 
[0087} In order to improve the filling rate in the composition, plural types of flame-retardant additives having different 
average grain sizes may be combined. 
[0088] Furthermore, when the flame-retardant additive is a hydroxide compound such as Al(OHl3, Mg(OH)2, or Ca 

15 (OHh, grains preferably have a BET specific surface area of about 5.0 m2/g or less determined by a nitrogen gas 
adsorption method. 
[0089] In order to improve the filling rate in the composition, plural types of flame-retardant additives having different 
BET specific surface areas may be combined. 
(0090] In view of moldability, the BET specific surface area is preferably about 5.0 m2/g or less, and a lower value is 

20 more preferred. 
(0091] The amount of the flame-retardant additive added is appropriately determined in a range in which the mechanical 
strength of the composite composition according to an embodiment of the invention may be secured. 
[0092] Specifically, when the flame-retardant additive is a hydroxide compound such as Al(OHlJ, Mg(OH)z, or Ca 
(OH)2, the amount of the flame-retardant additive added is about 5 to 50% by weight, preferably about 7.5 to 45% by 

25 weight, and more preferably about 10 to 40% by weight. 
(0093] When the flame-retardant additive is an ammonium (poly) phosphate compound such as (NH4)3(PhO3n+1ln+Z 

(n is a natural number), the amount of the flame-retardant additive added is about 1 to 25% by weight, preferably about 
2 to 20% by weight, and more preferably about 3 to 15% by weight. 
[0094] When the flame-retardant additive is a silica compound such as SiO2 or glass, the amount of the flame-retardant 

so additive added is about 5 to 40% by weight, preferably about 10 to 35% by weight, and more preferably about 15 to 30% 
by weight. 
[0095] Examples of the reinforcing material include glass microbeads, carbon fibers, chalk, quartz such as novoculite, 
asbestos, and silicates such as feldspar, mica, talc, wollastonite, and kaoline. 
[0096) Examples of the inorganic filler include fine particles of carbon; silicon dioxide; metal oxides such as alumina, 

35 silica, magnesia, and ferrite; silicates such as talc, mica, kaoline, and zeolite; barium sulfate; calcium carbonate; silicon 
nitride; silicides such as carbon silicide; and fullerene. 
[0097} Examples of the organic filler include epoxy resins, melamine resins, urea resins, acrylic resins, phenol resins, 
polyimide resins, polyamide resins, polyester resins, and Teflon (trade name) resin. 
(0098] In particular, silicon dioxide and silicides are preferred. The above-described fillers may be used alone or as 

40 a mixture of two or more. 
(0099) Examples of the antioxidant include phenolic, amine, phosphoric, sulfuric, hydroquinone, and quinoline anti­
oxidants. 
(0100) Examples of the phenolic antioxidants include hindered phenols, such as 2,6-di-tert-butyl-p-cresol, 1,3,5-tri­
methyl-2 ,4, 6-tris(3, 5-di-tert-butyl-4-hydroxybenzyl)benzene, 2 ,2' -methylenebis( 4-methyl-6-tertbutylphenol ), 4 ,4 '-meth-

45 ylenebis(2,6-di-tert-butylphenol), 4,4'-butylidenebis(3-methyl-6-tert-butylphenol), and C2. 10 alkylenediol-bis 
[3-(3,5-di-branched C3_6 alkyl-4-hydroxyphenyl) propionate], e.g., 1,6-hexanediolbis[3-(3,5-di-tert-butyl-4-hydroxyphe­
nyl)propionate]; di- or tri-oxy C 24 alkylenediol-bis[3-(3,5-di-branched C3-6 alkyl-4-hydroxyphenyl)propionate], e.g., tri­
ethyleneglycol-bis[3-(3-tert-butyl-5-metyl-4-hydroxyphenyl)propionate]; C3-a alkanetriol-bis[3-(3,5-di-branched C3.,, 

alkyl-4-hydroxyphenyl]propionate], e.g., glycerin tris[3-(3,5-di-tert-butyl-4-hydoxyphenyl)propionate]; C4_8 alkane tetraol 
50 tetrakis [3- (3, 5-di-branched c3.,, alkyl-4-hydroxyphenyl)propionate], e.g., pentaerythritol tetrakis[3-(3,5-di-tert-butyl-

4-hydroxypheny )propionate); n-octadecyl-3-( 4', 5' -di-tert-butylphenol )propionate, n-octadecyl-3-( 4 '-hydoxy-3', 
5' -di-tert-butylphenol)propionate, stearyl-2-(3,5-di-tert-butyl-4-hydroxyphenol )propionate, distearyl-3 ,5-di-tert-butyl-
4-hydroxybenzylphosphonate, 2-tert-butyl-6-(3-tert-butyl-5-methyl-2-hydroxybenzyl)-4-methylphenyl acrylate, 
N .N' -hexamethylenebis(3, 5-di-tert-butyl-4-hydroxyhydrocinnamide ), 3, 9-bis{2-(3-(3-tert-butyl-4-hydroxy-5-methylphe-

55 nyl)propionyloxy]-1, 1-dimethylethyl}-2,4,8, 1 O-tetraoxaspiro[5,5]undecane, 4,4'-thiobis(3-methyl-6-tertbutylphenol), and 
1, 1,3-tris(2-methyl-4-hydroxy-5-tertbutylphenol)butane. 
(0101] Examples of the amine antioxidants include phenyl-1-naphthylamine, phenyl-2-naphthylamine, N,N'-diphenyl-
1,4-phenylenediamine, and N-phenyl-N'-cyclohexyl-1,4-phenylenediamine. 
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[0102] Examples of the phosphoric antioxidants include phosphite compounds, such as triisodecyl phosphite, triphenyl 
phosphite, trisnonylphenyl phosphite, diphenylisodecyl phosphite, phenyldiisodecyl phosphite, 2,2-methylenebis 
(4,6-di-tert-butylphenyl)octyl phosphite, 4,4'-butylidenebis(3-methyl-6-tert-butylphenyl)ditridecyl phosphite, Iris 
(2,4-di-tert-butylphenyl) phosphite, tris(2-tert-butyl-4-methylphenyl) phosphite, tris(2,4-di-tert-amylphenyl) phosphite, tris 

5 (2-tert-butylphenyl) phosphite, bis(2-tert-butylphenyl}phenyl phosphite, tris[2-(1, 1-dimethylpropyl}-phenyl] phosphite, Iris 
[2,4-(1, 1-dimethylpropyl)phenylJ phosphite, tris(2-cyclohexylphenyl) phosphite, and tris(2-tert-butyl-4-phenylphenyl) 
phosphite; and phosphine compounds, such as triethylphosphine, tripropylphophine, tributylphosphine, tricyclohexyl­
phosphine, diphenylvinylphosphine, allyldiphenylphosphine, triphenylphosphine, methylphenyl-p-anisylphosphine, 
p-anisyldiphenylphosphine, p-tolyldiphenylphosphine, di-p-anisylphenylphosphine, di-p-tolylphenylphosphine, tri-

10 m-aminophenylphosphine, tri-2,4-dimethylphenylphosphine, tri-2,4,6-trimethylphenylphosphine, tri-o--tolylphosphine, tri­
m-tolylphosphine, tri-p-tolylphosphine, tri-o--anisylphosphine, tri-p-anisylphosphine, and 1,4-bis(diphenylphosphino)bu­
tane. 
[0103) Examples of the hydroquinone antioxidants include 2,5-di-tert-butylhydroquinone. 
[0104) Examples of the quinoline antioxidants include 6-ethoxy-2,2,4-trimethyl-1,2-dihydroquinoline. 

15 [0105) Examples of the sulfuric antioxidants include dilauryl thiodipropionate and distearyl thiodipropionate. 
[0106) Among these antioxidants, the phenolic antioxidants (particularly, hindered phenols), e.g., polyolpoly[(branched 
C3_6 alkyl group and hydroxyl group-substituted phenyl)propionate], are particularly preferred. 
[0107] The above-described antioxidants may be used alone or in combination or two or more. 
[0108) Examples of the thermal stabilizer include nitrogen-containing compounds such as basic nitrogen-containing 

20 compounds, e.g., polyamide, poly-[3-alanine copolymers, polyacrylamide, polyurethane, melamine, cyanoguanidine, and 
melamine-formaldehyde condensates; alkali or alkaline earth metal-containing compounds, such as organic carboxylic 
acid metal salts (e.g., calcium stearate and calcium 12-hydroxystearate), metal oxides (e.g., magnesium oxide, calcium 
oxide, and aluminum oxide), metal hydroxides (e.g., magnesium hydroxide, calcium hydroxide, and aluminum hydroxide), 
and metal carbonates; zeolite, and hydrotalcite. 

25 [0109) In particular, the alkali or alkaline earth metal-containing compounds (particularly, alkaline earth metal-contain­
ing compounds, such as magnesium compounds and calcium compounds), zeolite, and hydrotalcite are preferred. 
[011 OJ The these thermal stabilizers may be used alone or in combination of two or more. 
[0111) Examples of the ultraviolet absorber includes those of a known benzophenone type, benzotriazole type, cy­
anoacrylate type, salicylate type, and anilide oxalate type. 

30 [0112) Specific examples of the ultraviolet absorber include [2-hydroxy-4-(methacryloyloxyethoxy)benzophenone] 
-methyl methacrylate copolymer, [2-hydroxy-4-(methacryloyloxymethoxy)benzophenone]-methyl methacrylate copoly­
mer, [2-hydroxy-4-(methacryloyloxyoctoxy)benzophenone]-methyl methacrylate copolymer, [2-hydroxy-4-methacryloy­
loxydodecyloxy)benzophenone]-methyl methacrylate copolymer, [2-hydroxy-4-(methacryloyloxybenziloxy)benzophe­
none)-methyl methacrylate copolymer, [2,2'-dihydroxy-4-(methacryloyloxyethoxy)benzophenone)-methyl methacrylate 

35 copolymer, [2,2'-dihydroxy-4-(methacryloyloxymethoxy)benzophenone)-methyl methacrylate copolymer, and [2,2'-dihy­
droxy-4-(methacryloyloxyoctoxy)benzophenone)-methyl methacrylate copolymer. 
[0113] These ultraviolet absorbers may be used alone or in combination of two or more. 
[0114] Examples of the lubricant include petroleum lubricants such as liquid paraffin; synthetic lubricants such as 
halogenated hydrocarbons, diester oil, silicone oil, and fluorosilicone; various modified silicon oils (epoxy-modified, 

40 amino-modified, alkyl-modified, and polyether modified); silicone-based lubricating materials such as copolymers of an 
organic compound such as polyoxyalkylene glycol and silicone; silicones copolymers; various fluorine surfactants such 
as fluoroalkyl compounds; fluorine lubricating materials such as trifluoromethylene chloride low-grade polymers; waxes 
such as paraffin wax and polyethylene wax; higher aliphatic alcohols; higher aliphatic amides; higher fatty acid esters; 
higher fatty acid salts; and molybdenum disulfide. 

45 [0115] In particular, silicone copolymers (prepared by block or graft polymerization of silicone with resin) are preferred. 
[0116] These silicon copolymers may be prepared by block or graft polymerization of silicon with resin, such as acrylic 
resin, polystyrene resin, polynitrile resin, polyamide resin, polyolefin resin, epoxy resin, polybutyral resin, melamine 
resin, vinyl chloride resin, polyurethane resin, or polyvinyl ether resin. In particular, a silicone graft copolymer is preferably 
used. 

50 [0117] The above-described lubricants may be used alone or in combination of two or more. 
[0118) Examples of the waxes include olefin waxes such as polypropylene wax and polyethylene wax; paraffin waxes; 
Fischer-Tropsch wax; microcrystalline waxes, montan waxes, fatty acid amide waxes; higher aliphatic alcohol waxes; 
higher fatty acid waxes; fatty acid ester waxes; carnauba waxes; and rice waxes. 
[0119] These waxes may be used alone or in combination of two or more. 

55 [0120) Examples of the colorant include inorganic pigments, organic pigments, and dyes. 
[0121) Examples of the inorganic pigments include chromium pigments, cadmium pigments, iron pigments, cobalt 
pigments, ultramarine, and Prussian blue. 
[0122) Examples of the organic pigments and dyes include carbon black; phthalocyanine pigments such as copper 
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phthalocyanine; quinacridone pigments such as quinacridone magenta and quinacridone red; azo pigments such as 
hansa yellow, disazo yellow, permanent yellow, permanent red, and naphthol red; nigrosine dyes such as spirit black 
SB, nigrosine base, and oil black BW; oil blue; pigment yellow; pigment blue; pigment red; and alkali blue. 
[0123] These colorants may be used alone or in combination of two or more. 

5 (01241 Examples of the crystallization promoter include organic acid salts such as sodium p-tert-butylbenzoate, sodium 
montanate, calcium montanate, sodium palmitate, and calcium stearate; inorganic salts such as calcium carbonate, 
calcium silicate, magnesium silicate, calcium sulfate, barium sulfate, and talc; and metal oxides such as zinc oxide, 
magnesium oxide, and titanium oxide. 
(0125] These crystallization promoters may be used alone or in combination of two or more. 

10 (0126) The composite composition according to an embodiment of the invention may be subjected to various known 
treatments. 
(0127] For example, in order to suppress hydrolysis of the biodegradable polymer compound, the composite compo­
sition may be irradiated with active energy rays. In this case, as the active energy rays, for example, electromagnetic 
waves, electron beams, or particle rays, or a combination thereof may be used. 

15 (0128) Examples of the electromagnetic waves include ultraviolet (UV) rays and X-rays. Examples of the particle rays 
include rays of element particles such as proton and neutron. In particular, electron beam irradiation using an electron 
accelerator is preferably performed. 
(0129) The active energy rays are preferably applied using a known apparatus, for example, a UV irradiation apparatus, 
an electron accelerator, or the like. The irradiation dose and irradiation strength are not particularly limited as long as 

20 hydrolysis of the biodegradable polymer compound in the composite composition is effectively delayed. For example, 
in use of electron rays, the acceleration voltage is preferably about 100 to 5000 kV, and the irradiation dose is preferably 
about 1 kGy or more. 
[0130) The composite composition according to an embodiment of the invention may be use for various applications. 
(0131) For example, the composite composition may be applied to various moldings such as casings of electric ap-

25 pliances, e.g., a DVD (digital video disk) player, a CD (compact disk) player, a desktop AV apparatus such as an amplifier, 
a speaker, a vehicle AV/IT apparatus, a cellular phone terminal, a PDA such as an electronic book, a video deck, a 
television, a projector, a television receiver, a digital video camera, a digital still camera, a printer, a radio, a radio-cassette 
player, a system stereo, a microphone, a headphone, TV, a keyboard, a portable audio apparatus such as a headphone 
stereo, a personal computer, and a personal computer peripheral device. 

30 (0132) Besides the casings of electric appliances, the composite composition may be also used for applications, such 
as constituent parts of electric appliances, packing materials, and automobile interior materials. 
[0133) As a method for producing a molding using the composite composition according to an embodiment of the 
invention, for example, pressure molding, film molding, extrusion molding, or injection molding is used. In particular, 
injection molding is preferred. 

35 [0134) More specifically, the extrusion molding may be performed using a known extruder, for example, a single-screw 
extruder, a multi-screw extruder, or a tandem extruder, according to an ordinary method. 

40 

(0135) The injection molding may be performed using a known injection molding machine, for example, an inline screw 
injection molding machine, a multilayer injection molding machine, or a double-headed injection molding machine, 
according to an ordinary method. 

Examples 

(0136) Molding samples were formed using composite compositions according to an embodiment of the invention, 
and the characteristics thereof were evaluated. 

45 [0137] It is to be understood that the present invention is not limited to the examples below. 

50 

Examples 1 to 5 and Comparative Examples 1 to 3 

Preparation of sample 

[0138) 

(A) Biodegradable resin: polylactic acid (LACEA (H100J, manufactured by Mitsui Chemicals Inc.)) 
(B) Vegetable fibers 

55 (C) Hydrolysis inhibitor 

[0139) 
[01401 

The above components (A) to (C) were mixed in the amounts shown in Table 1 by a melt kneading method. 
Furthermore, predetermined additives were added, and the resultant mixture was kneaded using a Minimax 
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Mixtruder (manufactured by Toyo Seiki Co., Ltd.) as a kneader at a nozzle temperature of 170 to 175°C with a torque 
of 4 to 6 kg and a retention time of 3 seconds or less. 
(0141] Each of the composite compositions obtained by the above-described process was ground and then pressed 
at 170°C and 300 kg/cm2 to prepare a plate-shaped molding having a thickness of 1.0 mm. 

Table 1 Sample Composition (composition unit:% by weight) 

Biodegradable resin Vegetable fiber Hydrolysis inhibitor 

Example 1 Polylactic acid: 88 Chopped hemp or cotton: 10 Dicyclohexylcarbodiimide: 2 

Example 2 Polylactic acid: 83 Chopped hemp or cotton: 15 Dicycfohexylcarbodiimide: 2 

Example 3 Polylactic acid: 78 Chopped hemp or cotton: 20 Dicyclohexylcarbodiimide: 2 

Example 4 Polylactic acid: 73 Chopped hemp or cotton: 25 Dicyclohexylcarbodiimide: 2 

Example 5 Polylactic acid: 93 Paper fibers: 5 Dicyclohexylcarbodiimide: 2 

Comparative Example 1 Polylactic acid: 98 - Dicyclohexylcarbodiimide: 2 

Comparative Example 2 Polylactic acid: 85 Chopped hemp or cotton: 15 -
Comparative Example 3 Polylactic acid: 95 Paper fibers: 5 -

(0142] The moldings of the composite compositions prepared as described above were tested with respect to heat 
resistance (viscoelasticity test under high-temperature conditions) and storage property, as described below. 

(Viscoelasticity test) 

[0143] Measuring apparatus: Viscoelasticity analyzer manufactured by Rheometric Co., 
(0144] Sample piece: Composite composition (length 50 mm x width 7 mm x thickness 1 mm) having the composition 
shown in Table 1 

Frequency: 6.28 (rad/s) 
Measurement start temperature: 0°C 
Measurement final temperature: 160°C 
Heating rate: 5 °C/min 
Distortion: 0.05% 

(Preservation test) 

(0145) The storage property was evaluated by measuring a change in molecular weight of each of the prepared 
composite compositions. 
[0146) The molecular weight of each sample was considered as the initial molecular weight. Each sample was pre­
served in a constant temperature and humidity bath at 80°C and a relative humidity of 80% for 100 hours and then 
measured with respect to the molecular weight after preservation. 
(0147) The molecular weight maintenance ratio of each sample was calculated by dividing the molecular weight after 
preservation by the initial molecular weight. When the molecular weight maintenance ratio was over 90%, the practical 
storage property was regarded as "good", and when the molecular weight maintenance ratio was 90% or less, the 
practical storage property was regarded as "bad". The results are shown in Table 2. 
[0148] The molecular weigh was measured as follows: 
[0149) The molecular weight was the weight-average molecular weight (in terms of polystyrene) measured by gel 
permeation chromatography (GPC). 

Apparatus: WILLIPORE Waters 600E system controller 
Detector: UV (Waters 484) and RI (Waters 410) 
Standard sample: polystyrene 
Operation: A sample was dissolved in chloroform so that the concentration was 0.15% by weight, and then stirred 
for 2 hours to produce a solution, and then the resulting solution was passed through a 0.25 µm filter to prepare a 
measurement sample for the apparatus. 
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[Evaluation of heat resistance] 

[0150] Fig. 1 shows the results of the viscoelasticity test of the sample of each of Examples 1 to 5 and Comparative 
Example 1, and the evaluation results are shown in Table 2. 

5 [0151) As shown in Fig. 1, the samples of Examples 1 to 5 prepared using the composite compositions according to 
an embodiment of the invention maintain excellent strength even in a temperature range higher than the glass transition 
temperature (about 58°C) of the biodegradable resin (polylactic acid), and thus the excellent effect of improving heat 
resistance is achieved, as compared with the sample of Comparative Example 1 not containing the vegetable fibers. 

10 [Evaluation of storage property] 
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(01521 Table 2 shows the evaluation results of the storage property of the sample of each of Examples 1 to 5 and 
Comparative Examples 1 to 3. 

Table 2 

Heat resistance Storage property 

Example 1 good good 

Example 2 good good 

Example 3 good good 

Example 4 good good 

Example 5 good good 

Comparative Example 1 bad good 

Comparative Example 2 good bad 

Comparative Example 1 good bad 

[0153] As shown in Table 2, with the samples of Examples 1 to 5 according to an embodiment of the invention, the 
very excellent storage property in a constant temperature and humidity environment was realized by adding the hydrolysis 
inhibitor. 
[0154) The above-described results indicate that a composite composition according to an embodiment of the invention 
contains an organic polymer compound having biodegradability, vegetable fibers, and a hydrolysis inhibitor, and thus 
has both heat resistance and storage property, thereby realizing practically sufficient storage stability even when used 
for, for example, a casing for an electronic device or the like in which a power supply or driving source generates heat. 
[0155) Namely, the composite composition has high heat resistance and stability and may be used for various practical 
moldings. Also, when disposed, the composite composition is finally decomposed into components safe for living or­
ganisms and the global environment, for example, water, carbon dioxide, and the like. Therefore, the composite com­
position is a material having the minimum influence on environments, and may decrease environmental pollution due 
to disposal when used for moldings such as casings of various electric appliances and packing materials. 
[0156] It should be understood by those skilled in the art that various modifications, combinations, sub-combinations 
and alterations may occur depending on design requirements and other factors insofar as they are within the scope of 
the appended claims or the equivalents thereof. 

Claims 

1. A composite composition comprising: 

at least one organic polymer compound having biodegradability; 
vegetable fibers; and 
a hydrolysis inhibitor for the organic polymer compound having biodegradability. 

2. The composite composition according to Claim 1, wherein the organic polymer compound having biodegradability 
is at least one of a polysaccharide, an aliphatic polyester, a polyamino acid, polyvinyl alcohol, and a polyalkylene 
glycol, or a copolymer containing at least any of these compounds. 
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3. The composite composition according to claim 2, wherein the aliphatic polyester is at feast one of potylactic acid, 
polycaprolactone, polyhydroxybutyric acid, polyhydroxyvaleric acid, polyethylene succinate, polybutylene succinate, 
polybutylene adipate, polymalic acid, and microbially-synthesized polyesters, or a copolymer containing at least any 
of these compounds. 

4. The composite composition according to claim 1, wherein the vegetable fibers are cotton fibers or paper fibers. 

5. The composite composition according to claim 1, wherein the hydrolysis inhibitor is at least one compound of 
carbodiimide compounds, isocyanate compounds, and oxozoline compounds. 

6. A molding produced using a composite composition containing at least one organic polymer compound having 
biodegradability, vegetable fibers, and a hydrolysis inhibitor for the organic polymer compound having biodegrad­
ability. 
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PROBLEM TO BE SOLVED: To provide a molding more excellent in heat resistance than a 
conventional molding consisting of a polylactic acid composition. 
SOLUTION: The molding is obtained by secondarily molding a multilayered sheet having at least one 
layer consisting a lactic acid type resin composition containing a lactic acid type polymer and at 
least one layer consisting of a heat-resistant thermoplastic resin composition containing a heat­
resistant thermoplastic resin with a heat-resistant temperature (HOT) above 70° C (in conformity 
to ISO 75: load of 0.45 MPa) other than the lactic acid type polymer. 
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1 

FIBROUS SHEETS COATED OR IMPREGNATED WITH 

BIODEGRADABLEPOLYMERSORPOLYMERSBLENDS 

BACKGROUND OF THE INVENTION 

The Field of the Invention 

The present invention relates generally to biodegradable polymers or polymer 

blends and sheets manufactured therefrom. More particularly, the present invention 

relates to fibrous sheets that are coated or impregnated with biodegradable polymers or 

blends that render the sheets more resistant to liquids. The resulting sheets are suitable 

for a number of applications, such as disposable wraps, bags, pouches or other packaging 

15 materials. 

2. The Relevant Technology 

As affluence grows, so does the ability to purchase and accumulate more things. 

Never before in the history of the world has there been such a large number of people 

with such tremendou~ buying power. The ability to purchase relatively inexpensive 

20 goods, such as books, tools, toys and food, is a luxury enjoyed by virtually all levels of 

society, even those considered to be at the poorer end of the spectrum. Because a large 

percentage of what is purchased is prepackaged, there has been a tremendous increase in 

the amount of disposable packaging materials that are routinely discarded into the 

environment as solid waste. Thus, as society becomes more affluent, it generates more 

25 disposable trash. 

Some packaging materials are only intended for a single use, such as boxes, 

cartons, pouches, bags and wraps used to package items purchased from wholesale and 

retail outlets. Even the advent of computers and "paperless" transactions has not 

stemmed the rising tide of packaging wastes. Indeed, the onset of "e-commerce" has 

30 spawned a great mail-order fad, thus creating a whole new market of individually 

packaged and shipped items. 

Moreover, the modern, fast-paced lifestyle has greatly disrupted traditional eating 

routines in which people prepared their own meals and sat down as a family or group. 

Instead, people grab food on the run, thus creating ever-increasing amounts of fast-food 

35 packaging materials that are used once and then discarded. In view of the high volume of 

disposable packaging materials being generated, some countries, particularly those in 

Europe, have mandated either the recycling of fast food generated wastes or the use of 
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5 packaging materials which are "biodegradable" or "compostable". Environmental 

activists commonly pressure companies that generate solid waste to find more 

environmentally friendly alternatives. There is therefore an ever-present need to develop 

biodegradable alternatives to nonbiodegradable packaging materials. 

Paper, paperboard and other fibrous sheets made from natural cellulose-based 

Io fibers are biodegradable. However, fibrous sheets tend to be porous. As a result, they do 

not provide good barriers against water, oil or other liquids. When fibrous sheets are used 

in applications where they will be exposed to liquids, they must generally be treated with 

a liquid-resistant material, such as paraffin wax or plastic. By doing so, however, the 

fibrous sheets are no longer biodegradable, but are as resistant to degradation as plastic or 

15 paraffin wax. 

In view of the foregoing, it would be an advancement in the art to provide fibrous 

sheets that were resistant to liquids and that were biodegradable. In addition or 

alternatively, it would be a further advancement in the packaging art to provide improved 

fibrous sheets that were not only resistant to liquids, but still had good breathability and 

20 water vapor transmission compared to conventional fibrous sheets treated with wax or 

plastic. 

SUMMARY OF THE INVENTION 

The invention encompasses fibrous sheets that are coated or impregnated with 

biodegradable polymers or polymer blends in order to yield sheets that are more resistant 

25 to liquids (generally "treated sheets" or ''treated fibrous sheets"). The treated sheets can 

be used to manufacture a wide variety of articles of manufacture, including packaging 

materials, such as wraps, bags, pouches, cartons, jugs, cups, plates, bowls, trays, platters, 

lids, straws, and the like. 

Exemplary fibrous sheets that may be treated with biodegradable polymers 

30 include, but are not limited to, tissue papers, paper sheets, felts, paperboard, wovens and 

nonwovens. In one aspect of the invention, fibrous sheets are coated or impregnated with 

a biodegradable polymer blend comprising at least one thermoplastic biodegradable 

polymer having relatively high stiffness and at least one thermoplastic biodegradable 

polymer having relatively high flexibility. Thus, the present invention provides blends 

35 that possess or demonstrate surprising synergistic effects that are particularly well-suited 

by use in treating fibrous sheets. 

For example, blends containing a relatively stiff BIOMAX polymer, a modified 

polyethylene terephthalate (PET) sold by DuPont, and a relatively soft or flexible 
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5 polymer ECOFLEX, an aliphatic-aromatic copolymer sold by BASF, and/or EASTAR 

BIO, an aliphatic-aromatic copolymer sold by Eastman Chemical, have been shown to 

have strength and elongation properties which are superior to either biopolymer taken 

alone. Other stiff biopolymers include BAK, a polyesteramide sold by Bayer, and 

polylactic acid (PLA). 

10 BIOMAX is characterized as having a relatively high glass transition temperature 

and is highly crystalline at room temperature. BIOMAX tends to be quite stiff or brittle 

when fanned into films or sheets. It also has poor elongation or elasticity. ECOFLEX 

and EAST AR BIO, on the other hand, are characterized as having relatively low glass 

transition temperatures and are relatively amorphous or noncrystalline at room 

15 temperature, all of which contribute to the high softness, elasticity and high elongation. 

Even so, various blends of BIO MAX and ECOFLEX and/or EAST AR BIO actually 

exhibit higher elongation than ECOFLEX by itself, as well as higher break stress 

compared to either BIOMAX or ECOFLEX by themselves. 

Other polymer blends that can be used to treat fibrous sheets include, but are not 

20 limited to, a blend of ECOFLEX, PLA and thermoplastic starch (TPS) and a blend of 

BAK (a polyesteramide manufactured by Bayer Corporation) and TPS. In each case, 

blending a biopolymer having a relatively low glass transition temperature with a 

biopolymer having a relatively high glass transition temperature results in a polymer 

blend that exhibits the desired characteristics of each polymer by itself. In some cases, 

25 the blends exhibit better properties, while diminishing or minimizing the negative 

properties of each biopolymer by itself. 

In general, biodegradable polymers that may be characterized as being relatively 

"stiff' or less flexible include polymers that have a glass transition temperature of at least 

about 10°C. Conversely, biodegradable polymers that may be characterized as being 

30 relatively "soft" include polymers that have a glass transition temperature less than about 

0°C. "Stiff' biodegradable polymers preferably have a glass transition temperature of at 

least about l 5°C., more preferably at least about 25°C., and most preferably at least about 

35°C. "Soft" biodegradable polymers preferably have a glass transition temperature of 

less than about-4°C., more preferably less than about-10°C., more especially preferably 

35 less than about -20°C., and most preferably less than about -30°C. In addition, "stiff' 

polymers tend to be more crystalline; while "soft" polymers are generally less crystalline 

and more amorphous, particularly at room temperature. 
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When a blend of soft and stiff biodegradable polymers is used to coat or 

impregnate a fibrous sheet, the relatively stiff biodegradable polymer may have a 

concentration in a range of about 20% to about 99% by weight of the blend of 

biodegradable polymers exclusive of the fibrous sheet and any fillers. The stiff 

biodegradable polymer preferably has a concentration of at least about 30% by weight of 

IO the polymer blend, more preferably at least about 40% by weight of the polymer blend, 

more especially preferably greater than, but not including, 50% by weight of the polymer 

blend, and most preferably greater than about 55% by weight of the polymer blend. 

When a blend of soft and stiff biodegradable polymers is used to coat or 

impregnate a fibrous sheet, the relatively soft biodegradable polymer may have a 

15 concentration in a range of about 1 % to about 80% by weight of the blend of 

biodegradable polymers. The soft biodegradable polymer preferably has a concentration 

up to about 70% by weight of the polymer blend, more preferably up to about 60% by 

weight of the polymer blend, more especially preferably less than, but not including, 50% 

by weight of the polymer blend, and most preferably up to about 45% by weight of the 

20 polymer blend. 

Biodegradable polymers used to treat fibrous sheets within the scope of the 

present invention include, but are not limited to, synthetic polyesters, semi-synthetic 

polyesters made by fermentation (e.g., PHB and PHBV), polyesteramides, 

polycarbonates, and polyester urethanes. It is also within the scope of the invention to 

25 optionally include a variety of natural polymers and their derivatives, such as polymers 

comprising or derived from starch, cellulose, other polysaccharides and proteins. A 

single biodegradable polymer blended with an inorganic filler (e.g., silica or calcium 

carbonate) may also be used to treat a fibrous sheet in order to yield a treated sheet that is 

more heat resistant. 

30 It is within the scope of the invention to incorporate inorganic and organic fillers 

in order to decrease self-adhesion, lower the cost, and increase the modulus of elasticity 

(Young's modulus) of biodegradable polymers used to treat fibrous sheets as well as the 

resulting sheets. Examples of inorganic fillers include calcium carbonate, titanium 

dioxide, silica, aluminum oxide, talc, mica, and the like. Examples of organic fillers 

35 include wood flour, ground seeds, cellulose particles, polymeric particles, ungelatinized 

starch granules, and the like. In addition, plasticizers may be used to impart desired 

softening and elongation properties. 
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5 In the case of fibrous sheets intended to be used as "wraps", such as wraps used to 

enclose meats, other perishable food items, and especially fast food items (e.g., 

sandwiches, burgers and dessert items), it may be desirable to provide wraps having good 

"dead-fold" properties so that once folded, wrapped or otherwise manipulated into a 

desired orientation, such wraps will tend to substantially maintain their orientation so as 

IO to not spontaneously unfold or unwrap, as occurs with a large number of plastic sheets 

and films (e.g., polyethylene). Dead-fold is a measure of the ability of a sheet or film to 

retain a crease, crinkle or other bend. It is measured independently of self cling, heat 

sealing, or the use of an adhesive to maintain a desired orientation. 

Whereas the fibrous sheets themselves may impart or inherently possess dead-fold 

15 properties, polymers and polymer blends used to treat fibrous sheets may be engineered 

so as to have a relatively high Young's modulus, preferably at least about 100 MPa, more 

preferably at least about 150 MPa, and most preferably at least about 200 MPa. In 

general, increasing the concentration of the stiff biopolymer will tend to increase the 

Young's modulus and the resulting dead-fold properties. It should be understood, 

20 however, that Young's modulus only loosely correlates to dead-fold and does not, in 

every case, serve to define or predict the dead-fold properties of a sheet or film formed 

from a polymer or polymer blend. 

Including particulate fillers within the polymer or polymer blend used to coat or 

impregnate a fibrous sheet is another way to increase dead-fold of the resulting sheet. 

25 When used to increase dead-fold, particulate fillers are typically included in an amount of 

at least about 5% by weight of the polymer or polymer blend, preferably at least about 

I 0% by weight, more preferably at least about 15% by weight, more especially preferably 

at least about 20% by weight, and most preferably at least about 30% by weight of the 

polymer or polymer blend used to treat a fibrous sheet. 

30 Yet another way to increase dead-fold is to increase the surface area, or "bulk 

hand feel", of treated sheets according to the invention. This may be accomplished, for 

example, by disrupting the generally smooth, planar nature of the treated sheet, e.g., by 

embossing, crimping, quilting or otherwise texturing the sheet so as to have regularly 

spaced-apart or random hills and valleys rather than simply being a perfectly smooth, 

35 planar sheet. A treated sheet may be textured, for example, by passing the sheet through 

a pair of knurled or other embossing-type rollers. Such texturing increases the ability of a 

treated sheet to take and maintain a fold, thus improving the dead-fold properties of the 

sheet. 
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5 The surface area of a treated sheet may also be increased by incorporating 

particulate fillers within the polymer or polymer blend used to coat or impregnate the 

fibrous sheet in order form surface irregularities within the surface of the treated sheet. 

This may be accomplished, for example, by incorporating filler particles, at least a portion 

of which, have a particle size diameter equal to or greater than the thickness of the 

10 polymer or polymer blend one or both sides of the treated sheet. 

When used to wrap foods, or whenever good dead-fold properties are desired, 

treated sheets according to the invention can be engineered so as to have a dead-fold of at 

least about 50% (i.e., when creased using a standard dead-fold test, the sheets and films 

will maintain at least about 50% of their original crease). Preferably, the treated sheets 

15 will have a dead-fold of at least about 60%, more preferably at least about 70%, more 

especially preferably at least about 80%, and most especially preferably at least about 

90%. Treated fibrous sheets according to the invention can have dead-fold approaching 

or equal to 100% (i.e., when folded such sheets remain folded absent the application of an 

external force sufficient to reverse the fold). By way of comparison, sheets and films 

20 made :from polyethylene (e.g., for use in making sandwich or garbage bags) typically 

have a dead-fold of 0%. 

In some cases, it may be desirable for treated sheets according to the invention to 

"breath". As set forth above, particulate fillers, both organic and inorganic, can be used 

to increase the modulus of elasticity and/or dead-fold. Such fillers can also 

25 advantageously create "cavitation" whenever sheets or films used to coat or impregnate 

fibrous sheets are stretched during processing. Cavitation occurs as the thermoplastic 

polymer :fraction is pulled in either a monoaxial or biaxial direction and the filler particles 

create a discontinuity in the film or sheet that increases in size during stretching. In 

essence, a portion of the stretched polymer pulls away from the filler particles, resulting 

30 in tiny cavities in the vicinity of the filler particles. This, in turn, results in greatly 

increased breathability and vapor transmission of the sheets and films. The ability of 

inorganic filler particles to create cavitation increases as the particle size diameter 

approaches or exceeds the thickness of the polymer or polymer blend. 

Another advantage of utilizing biodegradable polymers to treat fibrous sheets is 

35 that biopolymers are generally able to accept and retain print much more easily than 

conventional plastics or waxes used to treat papers. Many plastics and waxes are highly 

hydrophobic and must be surface oxidized in order to provide a chemically receptive 

surface to which ink can adhere. Biodegradable polymers, on the other hand, typically 
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5 include a significant fraction of oxygen-containing moieties, such as ester, amide and/or 

urethane groups, to which inks can more readily adhere. 

The treated sheets according to the invention may comprise single or multiple 

layers as desired. The fibrous sheets can be impregnated or coated on one or both sides, 

or any portion thereof. Multiple fibrous sheets can be joined or sandwiched together with 

10 one or more layers of biodegradable polymers, and optionally one or more auxiliary 

sheets (e.g., metals foils). Fibrous sheets may be coated or impregnated by film blowing, 

co-extrusion, casting, and coating techniques known in the art. In one embodiment, a 

thermoplastic biodegradable composition is heated to a molten state and then spread over 

a fibrous sheet using a doctor blade. In another embodiment, the thermoplastic 

15 biodegradable composition is sprayed onto the fibrous sheet. Thermoplastic 

biodegradable polymers used to treat fibrous sheets result in treated sheets that can be 

heat sealed to join two ends together to form sacks, pockets, pouches, and the like. They 

can be laminated onto existing sheets or substrates. 

Notwithstanding the advantages of using biodegradable polymers and polymer 

20 blends compared to polyethylene or other non..:biodegradable polymers, biodegradable 

polymers tend to have a much lower melt flow index (MFI) compared to non­

biodegradable polymers such as polyethylene, which makes biodegradable polymers 

more difficult to spread or spray onto a fibrous sheet. It may therefore be advantageous 

to incorporate one or more of water, solvent, or plasticizer, and/or increase the 

25 temperature of the biodegradable polymer or polymer blend well above its softening 

temperature or range, but without burning or otherwise harming it, to increase its MFI so 

as to facilitate the coating or impregnating process. 

In one preferred embodiment, 4-5 lb/1000 ff (12-15 lb/3000 ft:2) tissue paper is 

treated with a biodegradable polymer blend to render it more resistant to penetration by 

30 liquids. Of course, it is certainly within the scope of the invention to utilize any weight 

paper or tissue paper, e.g., tissue paper ranging in weight from 8 lb/3000 ff up to 60 

lb/3000 ft2
. One of the benefits of coating or impregnating a fibrous sheet with a 

biodegradable polymer or polymer blend, as compared to simply making a sheet or film 

from the polymer blend itself, is that the fibrous sheet core increases the thermal stability 

35 of the resulting article of manufacture. This is beneficial in the case of wraps because 

increasing the thermal stability increases their ability to be microwaved without 

degrading or melting onto the food that is wrapped therein. 
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Increasing the amount of inorganic fillers within the biodegradable polymer or 

polymer blend used to coat or impregnate a fibrous sheet also increases the 

microwaveability of the resulting wraps. Providing biodegradable polymer wraps that are 

microwaveable is an improvement over wraps made using polyethylene, which are 

neither biodegradable nor microwave safe. 

These and other advantages and features of the present invention will become 

more fully apparent from the following description and appended claims, or may be 

learned by the practice of the invention as set forth hereinafter. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In order that the manner in which the above-recited and other advantages and 

15 objects of the invention are obtained, a more particular description of the invention briefly 

described above will be rendered by reference to a specific embodiment thereof which is 

illustrated in the appended drawings. Understanding that these drawings depict only a 

typical embodiment of the invention and are not therefore to be considered to be limiting 

of its scope, the invention will be described and explained with additional specificity and 

20 detail through the use of the accompanying drawings, in which: 

Figure 1 is a plot of the percent elongation at break versus the applied strain rate 

for various neat and blended polymer films; 

Figure 2 is a plot of the percent elongation of various neat polymer and blended 

polymer films versus the concentration of ECOFLEX within the films at a fixed strain 

25 rate of 500 mm/min.; 

Figure 3 is a plot of the percent elongation of various neat polymer and blended 

polymer films versus the concentration of ECOFLEX within the films at a fixed strain 

rate of 1000 mm/min.; 

Figure 4 is a plot of the break stress versus the applied strain rate for various neat 

30 and blended polymer films; 

Figure 5 is a plot of the break stress of various neat polymer and blended polymer 

films versus the concentration of ECOFLEX within the films at a fixed strain rate of 

500 mm/min.; 

Figure 6 is a plot of the break stress of various neat p.olymer and blended polymer 

35 films versus the concentration of ECOFLEX within the films at a fixed strain rate of 

1000 mm/min.; 

Figure 7 is a plot of the Water Vapor Permeability Coefficients (WVPC) of 

various neat polymer and blended polymer films as a function of the concentration of 
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5 ECOFLEX within the films, and an estimated trend line based on the lowest measured 

WVPC for a neat ECOFLEX film of7.79 x 10-3 g·cmfm2/d/mm Hg; 

Figure 8 is a plot of the Water Vapor Permeability Coefficients (WVPC) of 

various neat polymer and blended polymer films as a function of the concentration of 

ECOFLEX within the films, and an estimated trend line based on the highest measured 

IO WVPC for a neat ECOFLEX film of 42 x 10-3 g·cm/m2/d/mm Hg; and 

15 

Figure 9 is a plot of the modulus of various neat polymer and blended polymer 

films versus the concentration of ECOFLEX within the films. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

I. INTRODUCTION 

The invention relates to fibrous sheets that are coated or impregnated with 

inventive biodegradable polymers or polymer blends. The treated fibrous sheets 

according to the invention are in many ways superior to conventional plastics that suffer 

from their inability to degrade when discarded into the environment, that are not readily 

printable absent special treatment, and that generally have poor dead-fold properties. The 

20 treated sheets can be engineered to have improved strength, flexibility, elongation, 

temperature stability, microwaveability, processability, and dead-fold. 

In one aspect of the invention, a biodegradable polymer blend used to treat fibrous 

sheets includes at least one biopolymer having relatively high stiffness and at least one 

biopolymer having relatively high flexibility. When blended together, it is possible to 

25 derive the beneficial properties from each polymer while offsetting or eliminating the 

negative properties of each polymer when used separately. 

In another aspect of the invention, one or more biodegradable polymers used to 

coat a fibrous sheet are blended with a significant quantity of an inorganic filler in order 

to greatly increase the heat stability of the resulting treated sheet. Fibrous sheets 

30 themselves tend to have greater heat stability compared to sheets and films formed using 

biodegradable polymers. Adding an inorganic filler to the biodegradable polymer or 

polymer blend (e.g., in a concentration of at least about 30% by weight of the 

biodegradable polymer composition used to coat or impregnate the fibrous sheet) further 

increases the heat stability of treated sheets according to the invention. In the case of 

35 wraps used to protect food, such wraps can better withstand hot foods and being 

microwaved. 
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5 The treated sheets according to the invention are suitable for use as packaging 

materials, such as wraps, bags, pouches, coverings, laminate coatings, cartons, jugs, cups, 

plates, bowls, trays, platters, lids, straws, and the like. 

Biodegradable polymers that may be used to treat fibrous sheets according to the 

present invention include, but are not limited to, synthetic polyesters, naturally derived 

10 polyesters, polyester amides, polycarbonates, and polyester urethanes, but may also 

include a variety of natural polymers and their derivatives, such as polymers and 

derivatives of starch, cellulose, other polysaccharides, and proteins. Particulate fillers, 

both organic and inorganic, may be incorporated into the polymers used to treat fibrous 

sheets to improve the dead-fold properties, increase bulk hand feel, create cavitation, 

15 reduce cost, and/or decrease self-adhesion of the treated sheets. Plasticizers may be 

added to impart desired softening and elongation properties. Treated fibrous sheets may 

optionally be embossed, crimped, quilted or otherwise textured to improve bulk hand feel 

and dead-fold. The biopolymers and biopolymer blends according to the invention more 

readily accept and retain print compared to conventional plastics or waxed papers because 

20 they typically include oxygen-containing moieties, such as ester, amide, or urethane 

groups, to which inks can readily adhere. 

The terms "sheets" and "films" are to be understood as having their customary 

meanings as used in the thermoplastic and packaging arts Nevertheless, because the 

distinction between what constitutes a "sheet" and what constitutes a "film" largely turns 

25 on the thickness of the article of manufacture, the distinction is somewhat arbitrary (i.e. 

some articles may constitute both sheets and films). Because the biodegradable 

compositions according to the invention can be used to manufacture a wicle variety of 

articles of manufacture, including articles useful to wrap, package or otherwise package 

food or other solid substrates, including sheets and films having a wide variety of 

30 thicknesses (both measured and calculated), it is not the intention of this disclosure to 

precisely distinguish, in all cases, between what may arguably constitute a "sheet" versus 

articles that may arguably constitute a "film". Therefore, when the present disclosure 

refers to "sheets and films" and "sheets or films", the intention is to designate the entire 

universe of articles of manufacture that may arguably constitute "sheets", "films" or both. 

35 The terms "polymer blend" and "biodegradable polymer composition" includes 

two or more unfilled polymers and/or one or more polymers into which one or more types 

of solid fillers have been added. 
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5 The term "microwaveable" refers to biodegradable polymer compositions and 

treated sheets that can be placed together with food into a microwave oven and 

microwaved so as to heat the food without the composition melting or otherwise 

transferring from the treated sheet onto the food. 

II. TREATED SHEETS 

10 Treated sheets according to the invention include any fibrous sheet that has been 

coated or impregnated with a biodegradable polymer blend to render the fibrous sheet 

more resistant to liquids, such as water, oils or solvents. Specific examples of fibrous 

sheets and biodegradable polymer blends that may be used to manufacture treated sheets 

within the scope of the invention will now be discussed in greater detail. 

15 A. Fibrous Sheets 

It is within the scope of the invention to coat or impregnate various fibrous sheets 

known in the art. Examples include a wide variety of tissue papers, ordinary paper, 

paperboard, felts, wovens and nonwovens. In one embodiment, the fibrous sheet 

comprises a 12-15 lb/3000 ft2 tissue paper. Coating or impregnating 12-15 lb/3000 ft2 
20 tissue paper yields treated sheets that are especially suitable for use as food wraps. It will 

be appreciated that it is within the scope of the invention to treat tissue papers and papers 

having a wide range of possible weights, e.g., from 8 lb/3000 fr to 60 lb/3000 fr. 
B. Biodegradable Polymers. 

Biodegradable polymers that may be used within the scope of the present 

25 invention to coat or impregnate fibrous sheets include those which degrade through the 

action of living organisms, light, air, water and combinations of the foregoing. Such 

polymers include a range of synthetic polymers, such as polyesters, polyester amides, 

polycarbonates and the like. Naturally-derived semi-synthetic polyesters (e.g. from 

fermentation) can also be used. Biodegradation reactions are typically enzyme-catalyzed 

30 and generally occur in the presence of moisture. Natural macromolecules containing 

hydrolyzable linkages, such as protein, cellulose and starch, are generally susceptible to 

biodegradation by the hydrolytic enzymes of microorganisms. A few man-made 

polymers, however, are also biodegradable. The hydrophilic/hydrophobic character of 

polymers greatly affects their biodegradability, with more polar polymers being more 

35 readily biodegradable as a general rule. Other characteristics that affect polymer 

biodegradability include crystallinity, chain flexibility and chain length. 

Besides being able to biodegrade, it is often important for a polymer or polymer 

blend to exhibit certain physical properties, such as stiffness, flexibility, water-resistance, 
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5 oil-resistance, solvent resistance, strength, elongation, temperature stability, moisture 

vapor transmission, gas permeability, and/or dead-fold. The intended application of a 

particular treated fibrous sheet will often dictate which properties are necessary in order 

for a particular polymer, polymer blend, or treated sheet manufactured therefrom to 

exhibit the desired performance criteria. When used to form treated sheets suitable for 

10 use as packaging materials, desired performance criteria may include elongation, dead­

fold, strength, printability, imperviousness to liquids, breathability, temperature stability, 

and the like. 

Because of the limited number of biodegradable polymers, it is often difficult, or 

even impossible, to identify one single polymer or copolymer which meets all, or even 

15 most, of the desired performance criteria for a given application. This is particularly true 

in the area of packaging materials. Polymers that have a high glass transition temperature 

(T g) are often difficult, if not impossible, to blow or cast into films on a mass scale. On 

the other hand, polymers that have a very low glass transition temperature typically have 

relatively low softening and/or melting points, which makes them difficult to mass 

20 produce into sheets and films without the tendency of blocking, or self adhesion. 

Moreover, such sheets and films may lack adequate strength, water vapor barrier 

properties, high temperature stability, and/or modulus to be suitable for certain 

applications, such as in the manufacture of wraps or laminates coatings. 

In one aspect of the invention, it has been discovered that compositions suitable 

25 for coating or impregnating fibrous sheets can be obtained by blending one or more 

"stiff', or high glass transition temperature, polymers with one or more "soft", or low 

glass transition temperature, polymers. In another aspect of the invention, polymers or 

polymer blends can be filled with particulate fillers, and/or treated sheets or films made 

therefrom can be textured, in order to yield sheets having improved dead-fold properties. 

30 Notwithstanding the benefits that can be derived from using a blend of stiff and 

soft polymers, particularly when extruding or blowing films or sheets used to coat fibrous 

sheets, it will be appreciated that there are coating methods that do not require the 

formation of an extruded or blown film or sheet, such as spreading using a doctor blade or 

spray coating. In such cases, it may not be necessary to use a polymer blend. It may be 

35 desirable, however, to use water, a solvent, or plasticizer to increase the MFI to facilitate 

the coating or impregnation process. It may be desirable to incorporate a significant 

quantity of an inorganic filler (e.g. silica or limestone) in order to increase the heat 
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5 stability of the resulting treated sheet. In the case of a food wrap, increasing the heat 

stability increases the microwaveability of the treated sheet. 

1. Stiff Polymers. 

Even though the use of terms such as "stiff' and "soft" polymers may be 

somewhat arbitrary, such classifications are useful when determining which polymers to 

10 blend together in order to obtain a polymer blend having the desired performance criteria. 

In general, those polymers that may be characterized as being relatively "stiff', or less 

flexible, typically include polymers which have a glass transition temperature of at least 

about l 0°C. Stiff polymers will preferably have a glass transition temperature of at least 

about 15°C., more preferably at least about 25°C., and most preferably at least about 

15 35°C. The foregoing temperatures attempt to take into consideration the fact that the 

"glass transition temperature" is not always a discreet temperature but is often a range of 

temperatures within which the polymer changes from being a glassy and more brittle 

material to being a softer and more flexible material. 

The glass transition temperature should be distinguished from the melting point of 

20 a polymer at or beyond which a thermoplastic polymer becomes plastic and deformable 

without significant rupture. Although there is often a positive correlation between a 

polymer's glass transition temperature (Tg) and its melting point (Tm), this is not strictly 

the case with all polymers. In some cases the difference between T g and Tm may be large. 

In other cases it may be relatively small. It is generally the case, however, that the 

25 melting point of a stiffer polymer will typically be greater than the melting point of a 

softer polymer. 

Preferred "stiff' polymers include, but are not limited to, modified polyethylene 

terephthalates (such as those manufactured by Du Pont), polyesteramides (such as those 

manufactured by Bayer), polylactic acid-based polymers (such as those manufactured by 

30 Cargill-Dow Polymers and Dianippon Ink), terpolymers based on polylactic acid, 

polyglycolic acid and polycaprolactone (such as those manufactured by Mitsui 

Chemicals), polyalkylene carbonates (such as polyethylene carbonate manufactured by 

PAC Polymers), and polyhydroxybutyrate (PHB). 

A presently preferred stiff biopolymer includes a range of modified polyethylene 

35 terephthalate (PET) polymers manufactured by DuPont, and sold under the trade name 

BIO MAX. Various modified PET polymers of DuPont are described in greater detail in 

U.S. Patent No. 5,053,482 to Tietz, U.S. Patent No. 5,097,004 to Gallagher et al., U.S. 

Patent No. 5,097,005 to Tietz, U.S. Patent No. 5,171,308 to Gallagher et al., U.S. Patent 
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5 No. 5,219,646, to Gallagher et al., and U.S. Patent No. 5,295,985 to Romesser et al. For 

purposes of disclosing "stiff' polymers, the foregoing patents are disclosed herein by 

reference. 

In general, the modified PET polymers of DuPont may be characterized as 

comprising alternating units of a terephthalate constituent and an aliphatic constituent, 

1 o with the aliphatic constituent comprising a statistical distribution of two or more different 

aliphatic units derived from two or more different diols, such as ethylene glycol, 

diethylene glycol, triethylene oxide, polyethylene glycol, lower alkane diols, both 

branched and unbranched, and derivatives of the foregoing. A portion of the aliphatic 

units may also be derived from an aliphatic diacid, such as adipic acid. In addition, a 

15 fraction of the phenylene groups within the repeating terephthalate units may be 

sulfonated and neutralized with an alkali metal or alkaline earth metal base. Both the 

aliphatic portion of the modified PET polymer as well as the statistically significant 

quantity of sulfonated terephthalate units contribute significantly to the biodegradability 

of the BIO MAX polymer. 

20 Some BIOMAX grades of polymers have a melting point of 200-208°C and a 

glass transition temperature of 40-60°C. BIOMAX 6926 is one such grade. It is a 

relatively strong and stiff polymer that, when blended with a softer polymer, yields a 

mixture that can readily be formed into sheets and films. In addition, or in the alternative, 

one or more particulate fillers may be included in order to impart desired properties 

25 described more fully herein. 

30 

35 

In general, modified polyethylene terephthalates that would be expected to have 

properties suitable for use as a "stiff' biodegradable polymer consist essentially of 

recurring structural units having the following general formula: 

-[-C(O)-R-C(O)-OGO-]a-[-C(O)-Q-0-]b-

wherein up to about 40 mole % of R is selected from the group consisting of a 

chemical bond and one or more divalent, non-aromatic, C1-C10 hydrocarbylene radicals, 

and the remainder ofR is at least about 85% mole% p-phenylene radical, 

wherein G includes from O to about 30 mole % of a polyethylene ether radical 

selected from the group consisting of: 

-(CH2)2-0-(CH2)2- and 

and the remainder of G is selected from the group consisting of polyalkylene ether 

radicals of molecular weight at least about 250 (number average), and-(CH2)2-, 
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5 -(CH2h-, and -(CH2)4- radicals, 

wherein Q is derived from a hydroxy acid of the formula: 

HO[-C(O)-Q-0-]XH 

wherein xis an integer and such hydroxy acids have a melting point at least 5°C. 

below their decomposition temperature, and Q is selected from the group consisting of a 

10 chemical bond and hydrocarbylene radicals -(CH2)11-, where n is an integer from 1 to 

5, -C(R')H-, and -C(R')HCH2-. wherein R' is selected from the group consisting of 

-CH3 and-CH2CH3, and wherein "a" and "b" are mole :fractions ofthe polymer, and 

the mole fraction "a" may be 0.6 to 1 and, correspondingly, mole fraction "b" may be Oto 

0.4, and wherein about 0.1 to about 15 mole%, preferably about 0.1 to about 2.5 mole%, 

15 of the polymer contains alkali metal or alkaline earth metal sulfa groups, especially about 

1.5 to about 2 mole % of such groups. 

Another stiff biopolymer that may be used in manufacturing polymer blends 

according to the present invention includes polylactic acid (PLA). Polylactic acid 

typically has a glass transition temperature of about 59°C. and a melting point of about 

20 178°C. PLA has low elongation and is quite hard. It is a strong thermoplastic material 

that can be injection molded, extruded, cast, thermoformed, or used as spun or melt­

blown fibers to produce nonwoven goods. 

Polymers based on or including PLA first found commercial application as 

medical sutures in 1970. High polymers of lactic acid (Mn=50,000-l 10,000) are strong 

25 thermoplastics that can be fabricated into useful products that can be broken down by 

common soil bacteria. Potential applications of PLA include paper coatings for 

packaging (food and beverage cartons), plastic foan1 for fast foods, microwavable 

containers, and other consumer products such as disposable diapers or yard waste bags. 

PLA can be a homopolymer or it may be copolymerized with glycolides, lactones or other 

30 monomers. One particularly attractive feature of PLA-based polymers is that they are 

derived from renewable agricultural products. 

Because lactic acid is difficult to polymerize directly to high polymers in a single 

step on a commercial scale, most companies employ a two-step process. Lactic acid is 

:first oligomerized to a linear chain with a molecular weight of less than 3000 by 

35 removing water. The oligomer is then depolymerized to lactide, which is a cyclic dimer 

consisting of two condensed lactic acid molecules. This six-member ring is purified and 
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5 subjected to ring opening polymerization to produce polylactic acid with a molecular 

weight of 50,000-110,000. 

Because lactic acid has an asymmetric carbon atom, it exists in several isomeric 

forms. The lactic acid most commonly sold commercially contains equal parts of L-(+)­

lactic acid and D-(-)-lactic acid and is therefore optically inactive, with no rotatory power. 

IO The racemic mixture is called DL-lactic acid. 

Another stiff polymer that may be used within the inventive polymer blends is 

known as CPLA, which is a derivative of PLA and is sold by Dianippon Ink. Two classes 

of CPLA are sold and are referred to as "CPLA hard" and "CPLA soft", both of which 

comprise "stiff polymers", as that term has been defined herein. CPLA hard has a glass 

15 transition temperature of 60°C., while CPLA soft has a glass transition temperature of 

51°c. 

Bayer corporation manufactures polyesteramides sold under the name BAK. 

Polyester amides manufactured by Bayer are described more fully in U.S. Patent No. 

5,644,020 to Timmermann et al. For purposes of disclosing biodegradable polymers, at 

20 least some of which constitute "stiff' polymers, the foregoing patent is incorporated 

herein by reference. One form of BAK is prepared from adipic acid, 1,4-butanediol, and 

6-aminocaproic acid. BAK 1095, a polyesteramide having an Mn of22,700 and an Mw of 

69,700 and which contains aromatic constituents, has a melting point of 125°C. BAK 

2195 has a melting point of 175°C. Although the glass transition temperatures of BAK 

25 1095 and BAK 2195 are difficult to measure, because BAK appears to behave like a stiff 

polymer in the sense that improved properties may be obtained by blending BAK with a 

soft polymer, the inventors believe that the glass transition temperature of BAK polymers 

is essentially at least about 10°C. For purposes of understanding the meaning and scope 

of the specification and claims, polyester amides such as BAK, as well as others that 

30 behave like BAK and can be used as a "stiff' polymer, shall be deemed to have a glass 

temperature of at least about I 0°C. 

Mitsui Chemicals, Inc. manufactures a terpolymer that includes units derived from 

polylactide, polyglycolide and polycaprolactone that have been condensed together. 

Thus, this polymer is an aliphatic polymer and may be characterized as a PLA/PGA/PCL 

35 terpolymer. Three grade of this polymer are available, Hl00J, S100 and TlO0" The 

Hl00J grade PLA/PGA/PCL terpolymer has been analyzed to have a glass transition 

temperatures of74°C. and a melting point of l 73°C. 
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PAC Polymers Inc. manufactures polyethylene carbonate (PEC) having a glass 

transition temperature range of 10-28°C. PEC is a "stiff' polymer for purposes of the 

present invention. 

Polyhydroxybutyrates (PHBs) can act as either a stiff or soft polymer depending 

on their molecular weight, whether they have been modified using chain extenders and/or 

10 branching agents, whether they have been copolymerized with another polymer, and 

depending on the other constituents within the overall thermoplastic composition. In this 

sense, PHBs are unique among biopolymers and may be of special interest for use in 

making wraps, laminate coatings, packaging materials, and the like. 

As discussed more fully below, native or dried gelatinized starch can be used as 

15 ·particulate fillers in order to increase the dead-fold properties of sheets and films made 

from a particular polymer or polymer blend. However, to the extent that starches become 

thermoplastic but retain a substantially portion of their crystallinity, such starches may act 

as "stiff', rather than "soft", polymers. 

2. Soft Polymers. 

20 In general, those biopolymers that may be characterized as being "soft", or less 

rigid, typically include polymers which have a glass transition temperature of less than 

about 0°C. Soft biopolymers within the scope of the invention will typically have a glass 

transition temperature of less than about 0°C., preferably less than about -4 °C., more 

preferably less than about -10°C., more especially preferably less than about -20°C., and 

25 most preferably less than about -30°C. The foregoing temperatures attempt to take into 

consideration the fact that the "glass transition temperatures" of "soft" polymers are not 

always discreet temperatures but often comprise a range of temperatures. 

Preferred "soft" biopolymers within the scope of the present invention include, but 

are not limited to, aliphatic-aromatic copolyesters (such as those manufactured by BASF 

30 and Eastman Chemical), aliphatic polyesters which include repeating units having at least 

5 carbon atoms, e.g., polyhydroxyvalerate, polyhydroxybutyrate-hydroxyvalerate 

copolymer and polycaprolactone (such as those manufactured by Daicel Chemical, 

Monsanto, Solvay, and Union Carbide), and succinate-based aliphatic polymers, e.g., 

polybutylene succinate (PBS), polybutylene succinate adipate (PBSA), and polyethylene 

35 succinate (PBS) (such as those manufactured by Showa High Polymer). 

U.S. Patent Nos. 5,817,721, 5,863,991, 5,880,220, 5,889,135, 5,936,045, 

6,018,004, 6,046,248, 6,111,058, 6,114,042, 6,201,034, 6,258,924, 6,297,347, 6,303,677, 

6,353,084, all to Warzelhan et al., and assigned to BASF, disclose a range of aliphatic-
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5 aromatic copolyesters within the scope of the invention, as do U.S. Patent No. 6,103,058 

to Yamamoto et al. and U.S. Patent No. 6,120,895 to Kowitz et al. Similarly, U.S. Patent 

Nos. 5,292,783, 5,446,079, 5,559,171, 5,580,911, 5,599,858 and 5,900,322, all to 

Buchanan et al. and assigned to Eastman Chemical, as well as U.S. Patent Nos. 6,020,393 

and 6,922,829 to Khemani, also assigned to Eastman Chemical, disclose aliphatic-

10 aromatic copolyesters within the scope of the invention. For purposes of disclosing "soft" 

polymers, the foregoing patents are incorporated herein by reference. 

A preferred "soft" polymer that may be used in the manufacture of polymer 

blends includes aliphatic-aromatic copolyesters manufactured by BASF and sold under 

the trade name ECOFLEX. The aliphatic-aromatic copolyesters manufactured by BASF 

15 comprise a statistical copolyester derived from 1,4-butanediol, adipic acid, and 

dimethylterephthalate (DMT). In some cases, a diisocyanate is used as a chain 

lengthener. Branching agents may also be used to yield branched, rather than linear, 

copolymers. 

Copolymerization of aliphatic monomers, such as diols and diacids, with aromatic 

20 monomers, such as diols and diacids (e.g., terephthalic acid or diester derivatives such as 

DMT), is one way to improve the performance properties of aliphatic polyesters. 

However, questions have been raised within the industry regarding the complete 

biodegradability of aliphatic-aromatic copolyesters because aromatic copolyesters such as 

PET are known to be resistant to microbial attack. Nevertheless, researchers have 

25 discovered that aliphatic-aromatic copolyesters are indeed biodegradable and that the 

biodegradability of these copolyesters is related to the length of the aromatic sequence. 

Block copolyesters with relatively long aromatic sequences are less rapidly degraded by 

microorganisms compared to random copolyesters having more interrupted aromatic 

sequences. Film thickness is also a factor, with thicker films degrading more slowly due 

30 to their reduced surface to volume ratio than thinner films, all things being equal. The 

polymer presently sold under the name ECOFLEX S BX 7000 by BASF has a glass 

transition temperature of-33°C. and a melting range of 105-l 15°C. 

Another "soft" aliphatic-aromatic copolyester is manufactured by Eastman 

Chemical Company and is sold under the trade name EASTAR BIO. The aliphatic-

35 aromatic copolyester manufactured by Eastman is a random copolymer derived from 1,4-

butanediol, adipic acid, and dimethylterephthalate (DMT). One particular grade of 

EASTAR BIO, known as EASTAR BIO 14766, has a glass transition temperature of 

-33°C and a melting point of 112°C. It has a tensile strength at break in the machine 
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5 direction of 19 MPa, an elongation at break of 600%, and a tensile modulus of elasticity 

of97 MPa (tangent). It has an Elmendorf tear strength of282 g. 

Polycaprolactone (PCL) is a biodegradable aliphatic polyester having a relatively 

low melting point and a very low glass transition temperature. It is so named because it is 

formed by polymerizing i:;-caprolactone. The glass transition temperature of PCL is 

10 -60°C. and the melting point is only 60°C. Because of this PCL and other similar 

aliphatic polyesters with low melting points are difficult to process by conventional 

techniques such as film blowing and blow molding. Films made from PCL are tacky as 

extruded and have low melt strength over 130°C. Also, the slow crystallization of this 

polymer causes the properties to change over time. Blending PCL with other polymers 

15 improves the processability of PCL. One common PCL is TONE, manufactured by 

Union Carbide. Other manufactures of PCL include Daicel Chemical, Ltd. and Solvay. 

Though the use of PCL is certainly within the scope of the invention, it is currently a less 

preferred soft biopolymer than aliphatic-aromatic polyesters, which give overall better 

performance. 

20 e-Caprolactone is a seven member ring compound that is characterized by its 

reactivity. Cleavage usually takes place at the carbonyl group. i:;-Caprolactone is 

typically made from cyclohexanone by a peroxidation process. PCL is a polyester made 

by polymerizing e-caprolactone. Higher molecular weight PCL may be prepared under 

the influence of a wide variety of catalysts, such as aluminum alkyls, organometallic 

25 compositions, such as Group Ia, Ila, Ilb, or Illa metal alkyls, Grignard reagents, Group II 

metal dialkyls, calcium or other metal amides or alkyl amides, reaction products of 

alkaline earth hexamoniates, alkaline oxides and acetonitrile, aluminum trialkoxides, 

alkaline earth aluminum or boron hydrides, alkaline metal or alkaline earth hydrides or 

alkaline metals alone. PCL is typically prepared by initiation with an aliphatic diol (H0-

30 R-OH), which forms a terminal end group. 

Another "soft" aliphatic polyester that may be used in manufacturing the inventive 

polymer blends is polyhydroxybutyrate-hydroxyvalerate copolymer (PHBV), which is 

manufactured using a microbial-induced fermentation process. One such PHBV 

copolyester, manufactured by the Monsanto Company, has a glass transition temperature 

35 of about 0°C. and a melting point of about 170°C. If possible, PHBV copolyesters should 

be formulated and/or modified so as have a glass transition temperature less than about 

-5°C. 
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5 In the fermentation process used to manufacture PHBV, a single bacterium 

species converts corn and potato feed stocks into a copolymer of polyhydroxybutyrate 

and hydroxyvalerate constituents. By manipulating the feed stocks, the proportions of the 

two polymer segments can be varied to make different grades of material. All grades are 

moisture resistant while still being fully biodegradable. The world producers of PHBV 

10 are Monsanto, with its BIOPOL product, and METABOLIX, with its various grades of 

polyhydroxy-alkanoates (PHAs). Polyhydroxyvalerate (PHV) is also an example of a 

"soft" polymer. 

As set forth above, polyhydroxybutyrates (PHBs) can act as either a stiff or soft 

polymer depending on their molecular weight, whether they have been modified using 

15 chain extenders and/or branching agents, whether they have been copolymerized with 

another polymer, and depending on the other constituents within the overall thermoplastic 

composition. In this sense, PHBs are unique among biopolymers and may be of special 

interest for use in making wraps, laminate coatings, packaging materials, and the like. 

Another class of "soft" aliphatic polyesters are based on repeating succinate units 

20 such as polybutylene succinate (PBS), polybutylene succinate adipate (PBSA), and 

polyethylene succinate (PBS). Each of these succinate-based aliphatic polyesters are 

manufactured by Showa High Polymer, Ltd. and are sold under the trade name 

BIONELLE. PBS (Bionolle 1001) has a glass transition temperature of-30°C. and a 

melting point of 114°C. PBSA (Bionolle 3001) has a glass transition temperature of 

25 -35°C. and a melting point of 95°C. PBS (Bionolle 6000) has a glass transition 

temperature of-4°C. and a melting point of 102° . 

The target applications for BIONOLLE include films, sheets, filaments, foam­

molded products and foam-expanded products. BIONOLLE is biodegradable in compost, 

in moist soil, in water with activated sludge, and in sea water. PBSA degrades rapidly in 

30 a compost environment, so it is similar to cellulose, whereas PBS degrades less rapidly 

and is similar to newspaper in terms ofbiodegradation. 

BIONOLLE is manufactured according to a patented two-step process of 

preparing succinate aliphatic polyesters with high molecular weights and useful physical 

properties. In a first step, a low molecular weight hydrm1 .. ')'-terminated aliph,;ttic polyester 

35 prepolymer is made from a glycol and an aliphatic dicarboxylic acid. This 

polymerization is catalyzed by a titanium catalyst such as tetraisopropyltitanate, 

tetraisopropoxy titanium, dibutoxydiacetoacetoxy titanium, or tetrabutyltitanate. In the 
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5 second step, a high molecular weight polyester is made by reacting a diisocyanate, such 

as hexamethylene diisocyante (Hl\IDI) with a polyester prepolymer. 

Showa manufactures PBS by first reacting 1,4-butanediol with succinic acid in a 

condensation reaction to form a prepolymer and then reacting the prepolymer with Hl\IDI 

as a chain extender. 

10 PBSA copolymer is manufactured by first condensing 1,4-butanediol, succinic 

acid and adipic acid to form a prepolymer and then reacting the prepolymer with Hl\IDI 

as a chain extender. 

PBS homopolymer is prepared by reacting ethylene glycol and succinic acid and 

using HMDI or diphenylmethane diisocyanate as a chain extender. 

15 Succinate-based aliphatic polyesters are also manufactured by Mitsui Toatsu, 

Nippon Shokubai, Cheil Synthetics, Eastman Chemical, and Sunkyon Industries. 

Finally, although starch, such as modified starch or starch that has been 

gelatinized with water and subsequently dried, is known to have a high glass transition 

temperature (i.e., 70-85°C.) and be very crystalline at room temperature, certain forms of 

20 starch in which the crystallinity has been greatly reduced or destroyed altogether can have 

very low glass transition temperatures and may, in fact, constitute "soft" biodegradable 

polymers within the scope of the invention. As discussed more fully below, native or 

dried gelatinized starch can be used as particulate fillers in order to increase the dead-fold 

properties of sheets and films made from a particular polymer or polymer blend. 

25 Moreover, to the extent that starches become thermoplastic but retain a substantially 

portion of their crystallinity, such starches may act as "stiff', rather than "soft", polymers. 

Nevertheless, there exists a range of thermoplastic starch polymers that can behave as 

"soft" polymers. 

For example, U.S. Patent No. 5,362,777 to Tomka is a landmark patent and was 

30 the first attempt to manufacture what is known as thermoplastically processable starch 

(TPS). TPS is characterized as a thermoplastic starch polymer formed by mixing and 

heating native or modified starch in the presence of an appropriate high boiling plasticizer 

(such as glycerin and sorbitol) in a manner such that the starch has little or no 

crystallinity, a low glass transition temperature, and very low water (less than 5%, 

35 preferably less than about 1 % by weight while in a melted state after venting and prior to 

conditioning). When blended with appropriate hydrophobic polymers, such as the stiff 

polymers disclosed herein, e.g., polyesteramides such as BAK, TPS can have a glass 

transition temperature as low as -60°C, and typically below about -20°C. 
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Although it is within the scope of the invention to include thermoplastic polymers 

based on starch that include plasticizers such as glycerine, sorbitol, propylene glycol and 

the like, it is preferable, when manufacturing packaging materials that will come into 

contact with food products, to utilize thermoplastic starch polymers that are made without 

the use of such plasticizers, which can potentially diffuse into food. Preferred 

10 thermoplastic starch polymers for use in making food wraps may advantageously utilize 

the natural water content of native starch granules to initially break down the granular 

structure and melt the native starch. Thereafter, the melted starch can be blended with 

one or more synthetic biopolymers, and the mixture dried by venting, in order to yield a 

final polymer blend. Where it is desired to make food wraps or other sheets or films 

15 intended to contact food using a thermoplastic starch polymer made with a high boiling 

liquid plasticizer, it will be preferable to limit the quantity of such thermoplastic starch 

polymers to less than 10% by weight of the polymer mixture, exclusive of any solid 

fillers. 

C. OTHER COMPONENTS. 

20 There are a number of optional components which may be included within the 

25 

biodegradable polymer blends in order to impart desired properties. These include, but 

are not limited to, plasticizers, lubricants, fillers, natural polymers and nonbiodegradable 

polymers. 

1. Plasticizers and Lubricants. 

Plasticizers and lubricants may optionally be added in order to improve 

processing, such as extrusion, film blowing, spreading or spraying, or final mechanical 

properties, particularly of polymer blends that are relatively stiff. A stiffer polymer blend 

may be dictated by other performance criteria, such as high temperature stability, 

strength, lower elongation, higher dead-fold, resistance to "blocking" during and after 

30 processing, and the like. In such cases, a plasticizer may allow the polymer blend to 

satisfy certain processing and/or performance criteria. 

In the case where a biodegradable polymer or polymer blend is spread or sprayed 

onto a fibrous sheet, it may be advantageous to use a plasticizer to increase the melt flow 

index (MFI) of the molten polymer or polymer blend. Increasing the MFI of a molten 

35 polymer or polymer blend facilitates high speed coating. In general, when certain 

biodegradable polymers are heated to above their softening point, they have an MFI 

between about 2-10 g/10 min. Increasing the MFI preferably to at least about 40 g/10 

min., more preferably to at least about 70 g/10 min., and most preferably to at least about 
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5 100 g/10 min. greatly facilitates spreading or spraying a molten biodegradable polymer 

blend. 

Suitable plasticizers within the scope of the invention, particularly when 

incorporated into a polymer blend that is intended to be used in the manufacture of wraps 

and other packaging materials that will come into contact with food, will preferably be 

1 o safe if consumed, at least in smaller quantities. 

Exemplary plasticizers that may be used in accordance with the present invention 

include, but are not limited to, soybean oil, caster oil, TWEEN 20, TWEEN 40, TWEEN 

60, TWEEN 80, TWEEN 85, sorbitan monolaurate, sorbitan monooleate, sorbitan 

monopalmitate, sorbitan trioleate, sorbitan monostearate, PEG, derivatives of PEG, N,N-

15 ethylene bis-stearamide, N,N-ethylene bis-oleamide, polymeric plasticizers such as 

poly(l,6-hexamethylene adipate), and other compatible low molecular weight polymers. 

Examples of lubricants include salts of fatty acids, an example of which is 

magnesium stearate. 

Volatile plasticizers that can be removed during or after the coating process, such 

20 as water or volatile solvents, may be used to facilitate high speed coating. Examples of 

volatile solvents that may be used, preferably by recovering and reusing such solvents, 

include, but are not limited to, chloroform, methylene chloride, other chlorinated 

hydrocarbons, ethyl alcohol, isopropyl alcohol, other alcohols, acetone, methyl ethyl 

ketone, other ketones, and the like. 

25 It has been found, for example, that including 200 ppm water increases the MFI of 

a molten biodegradable polymer composition from 4 g/10 min. to about 40 g/10 min. 

Whereas many of the biodegradable polymers described herein are "hydrophobic" in the 

sense that they do not dissolve or degrade when exposed to water at room temperature, 

they do contain polar moieties that greatly increase the affinity of such polymers for water 

30 while heated to a molten state. Thus, it is possible to blend some amount of water within 

molten a biodegradable polymer that would otherwise be hydrophobic when cooled to 

room temperature. 

2. Solid Fillers. 

Particulate fillers may optionally be added for a number of reasons, including but 

35 not limited to, increasing the Young's modulus, dead-fold properties, rigidity, 

breathability, thermal stability, microwaveability, and insulating ability, and for 

decreasing the cost and tendency of the polymer blend to "block" or self-adhere during 

processing. Other fillers, like fibers having a high aspect ratio, may increase the strength, 
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5 :fracture energy and dead-fold properties of the sheets and films according to the 

invention. In general, fillers within the scope of the invention will generally fall within 

three classes or categories: (1) inorganic particulate fillers, (2) fibers and (3) organic 

fillers. 

a. Inorganic Particulate Fillers 

The terms "particle" or "particulate filler" should be broadly interpreted to include 

filler particles having any of a variety of different shapes and aspect ratios. In general, 

"particles" are those solids having an aspect ratio (i.e., the ratio oflength to thickness) of 

less than about 10:1. Solids having an aspect ratio greater than about 10:1 may be better 

understood as "fibers", as that term will be defined and discussed hereinbelow. 

15 Virtually any known filler, whether inert or reactive, can be incorporated into the 

biodegradable polymer blends. In general, adding an inorganic filler will tend to reduce 

the cost of the resulting polymer blend. If a relatively small amount of inorganic filler is 

used, the effects on the properties of the final composition are minimized, while adding a 

relatively large amount of inorganic filler will increase those effects. In those cases 

20 where adding the inorganic filler will tend to detract from a critical physical parameter, 

such as tensile strength or flexibility, only so much of the filler should be added in order 

to reduce the cost of the resulting composition, while retaining adequate mechanical 

properties required by the intended use. However, in those cases where adding the 

inorganic filler will improve one or more desired physical properties of a given 

25 application, such as stiffness, compressive strength, dead-fold, heat resistance, 

microwaveability, insulating ability, and/or breathability, it may be desirable to increase 

the quantity of added filler in order to provide this desired property while also proving 

greatly decreased cost. 

It will be appreciated that one of ordinary skill in the art, using a microstructural 

30 engineering approach, can select the types and amount of the various inorganic fillers that 

may be included within the polymer blend in order to engineer a final material having the 

desired properties while taking advantage of the cost-reducing properties of adding the 

inorganic filler. 

In general, in order to maximize the quantity of inorganic filler while minimizing 

35 the deleterious mechanical effects of adding the filler as much as possible, it may be 

advantageous to select filler particles in a manner that decreases the specific surface area 

of the particles. The specific surface area is defined as the ratio of the total particle 

surface area versus the total particle volume. One way to decrease the specific surface 
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5 area is to select particles that have a more uniform surface geometry. The more jagged 

and irregular the particle surface geometry, the greater will be the ratio of surface area to 

volume of that particle. Another way to decrease the specific surface area is to increase 

the particle size. In view of the advantages of decreasing the specific surface area of the 

inorganic filler, it will be preferable to include inorganic filler particles having a specific 

10 surface area in a range from about 0.1 m2/g to about 400 m2/g, more preferably in range 

from about 0.15 m2/g to about 50 m2/g, and most preferably in a range from about 0.2 

m2/g to about 2 m2/g. 

Related to decreased specific surface area in improving the rheology and :final 

strength properties of the polymer blends of the present invention is the concept of 

15 particle packing. Particle packing techniques allow for a reduction in "wasted" interstitial 

space between particles while maintaining adequate particle lubrication and, hence, 

mixture rheology, within the melted polymer blend, while also allowing for more efficient 

use of the thermoplastic phase as a binder in the fmal hardened polymer blends of the 

present invention. Simply stated, particle packing is the process of selecting one or more 

20 ranges of particle sizes in order that the spaces between larger particles are substantially 

occupied by a selected group of smaller particles. 

In order to optimize the packing density of the inorganic filler particles, 

differently sized particles having sizes ranging from as small as about 0.01 micron to as 

large as about 2 mm may be used. Of course, the thickness and other physical parameters 

25 of the desired article to be manufactured from any given polymer blend may often dictate 

the upper particle size limit. In general, the particle packing will be increased whenever 

any given set of particles is mixed with another set of particles having an average particle 

size (i.e., width and/or length) that is at least about 2 times bigger or smaller than the 

average particle size of the first group of particles. The particle packing density for a 

30 two-particle system will be maximized whenever the size ratio of a given set of particles 

is from about 3-10 times the size of another set of particles. Similarly, .three or more 

different sets of particles may be used to further increase the particle packing density. 

The degree of packing density that will be "optimal" will depend on a number of 

factors including, but not limited to, the types and concentrations of the various 

35 components within both the thermoplastic phase and the solid filler phase, the shaping 

method that will be employed, and the desired mechanical and other performance 

properties of the final articles to be manufactured from a given polymer blend. One of 

ordinary skill in the art will be able to determine the optimal level of particle packing that 
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5 will optimize the packing density through routine testing. A more detailed discussion of 

particle packing techniques can be found in U.S. Patent No. 5,527,387 to Andersen et al. 

For purposes of disclosing particle packing techniques that may be useful in maximizing 

or optimizing particle packing density, the foregoing patent is incorporated herein by 

reference. 

15 

In those cases where it is desired to take advantage of the improved properties of 

rheology and binding efficiency utilizing particle packing techniques, it will be preferable 

to include inorganic filler particles having a natural particle packing density in a range 

- from about 0.55 to about 0.95, more preferably in range from about 0.6 to about 0.9, and 

most preferably in a range from about 0.7 to about 0.85. 

Examples of useful inorganic fillers that may be included within the 

biodegradable polymer blends include such disparate materials as sand, gravel, crushed 

rock, bauxite, granite, limestone, sandstone, glass beads, aerogels, xerogels, mica, clay, 

alumina, silica, kaolin, microspheres, hollow glass spheres, porous ceramic spheres, 

gypsum dihydrate, insoluble salts, calcium carbonate, magnesium carbonate, calcium 

20 hydroxide, calcium aluminate, magnesium carbonate, titanium dioxide, talc, ceramic 

materials, pozzolanic materials, salts, zirconium compounds, xonotlite (a crystalline 

calcium silicate gel), lightweight expanded clays, perlite, vermiculite, hydrated or 

unhydrated hydraulic cement particles, pumice, zeolites, exfoliated rock, ores, minerals, 

and other geologic materials. A wide variety of other inorganic fillers may be added to 

25 the polymer blends, including materials such as metals and metal alloys (e.g., stainless 

steel, iron, and copper), balls or hollow spherical materials (such as glass, polymers, and 

metals), filings, pellets, flakes and powders (such as microsilica). 

The particle size or range of particle sizes of the inorganic fillers will depend on 

the wall thickness of the film, sheet, or other article that is to be manufactured from the 

30 polymer blend. In general, the larger the wall thickness, the larger will be the acceptable 

particle size. In most cases, it will be preferable to.maximize the particle. size within the 

acceptable range of particle sizes for a given application in order to reduce the cost and 

specific surface area of the inorganic filler. For films that are intended to have a 

substantial amount of flexibility, tensile strength, bending endurance and relatively low 

35 dead-fold and breathability (e.g., plastic bags) the particle size diameter of the inorganic 

filler will preferably be less than about 20% of the wall thickness of the film. For 

example, for a film or sheet having a thickness of 40 microns, it may be preferable for the 

inorganic filler particles to have a particle size diameter of about 8 microns or less. 
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On the other hand, it may be desirable in some cases for at least a portion of the 

filler particles to have a larger particle size diameter, such as a diameter that is equal to or 

greater than the thickness of the polymeric sheet or film. Utilizing filler particles whose 

diameters equal or exceed the thickness of the polymeric sheet or film disrupts the surface 

of the sheet or film and increases the surface area, which can advantageously increase the 

10 bulk-hand-feel and/or dead-fold properties of the sheet or film. In the case where the 

sheets or films are mono or biaxial stretched, the use of larger filler particles (e.g., larger 

than 20% of the wall thickness of the film) creates definitive discontinuities that yield 

sheets and films having a high degree of cavitation. Cavitation results in sheets having a 

touch and feel that more closely resembles the touch and feel of paper. In addition, it 

15 greatly increases the breathability and water vapor transmission of the sheets and films. 

The amount of particulate filler added to a polymer blend will depend on a variety 

of factors, including the quantity and identities of the other added components, as well as 

the specific surface area, packing density, and/or size distribution of the filler particles 

themselves. Accordingly, the concentration of particulate filler within the polymer blends 

20 may be included in a broad range from as low as 0% by volume to as high as about 90% 

by volume of the polymer blend. Because of the variations in density of the various 

inorganic fillers than can be used, it may be more correct in some instances to express the 

concentration of the inorganic filler in terms of weight percent rather than volume 

percent. In view of this, the inorganic filler components can be included within a broad 

25 range from as low as 0% by weight to as high as 95% by weight of the polymer blend, 

preferably in a range from about 5% to about 90% by weight. 

In those cases where it is desired for the properties of the thermoplastic phase to 

predominate due to the required performance criteria of the articles being manufactured, 

the inorganic filler will preferably be included in an amount in a range from about 5% to 

30 about 50% by volume of polymer blend. On the other hand, where it is desired to create 

highly inorganically filled systems, the inorganic filler will preferably be included in an 

amount in a range from about 50% to about 90% by volume. 

In light of these competing objectives, the actual preferred quantity of inorganic 

filler may vary widely. In general terms, however, in order to appreciably decrease the 

35 cost of the resulting polymer blend and/or to impart increased dead-fold, heat-resistance, 

insulation ability, and/or microwaveability, the inorganic filler component will typically 

be included in an amount of at least about 10% by weight of the overall composition, 

preferably at least about 15% by weight, more preferably at least about 20% by weight, 
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5 more especially preferably at least about 30% by weight, and most preferably at least 

about 35% by weight of the overall composition. 

b. Discrete Fibers 

In addition to the fibrous sheet being treated, discrete fibers can optionally be used 

in order to improve the physical properties of the polymer blends. Like the 

IO aforementioned fillers, fibers will typically constitute a solid phase that is separate and 

distinct from the thermoplastic phase. However, because of the shape of fibers, i.e., by 

having an aspect ratio greater than at least about 10:1, they are better able to impart 

strength and toughness than particulate fillers. As used in the specification and the 

appended claims, the terms "fibers" and "fibrous material" include both inorganic fibers 

15 and organic fibers. Fibers may be· added to the moldable mixture to increase the 

flexibility, ductility, bendability, cohesion: elongation ability, deflection ability, 

toughness, dead-fold, and fracture energy, as well as the flexural and tensile strengths of 

the resulting sheets and articles. 

Fibers that may be incorporated into the polymer blends include naturally 

20 occurring organic fibers, such as cellulosic fibers extracted from wood, plant leaves, and 

plant stems. In addition, inorganic fibers made from glass, graphite, silica, ceramic, rock 

wool, or metal materials may also be used. Preferred fibers include cotton, wood fibers 

(both hardwood or softwood fibers, examples of which include southern hardwood and 

southern pine), flax, abaca, sisal, ramie, hemp, and bagasse because they readily 

25 decompose under normal conditions. Even recycled paper fibers can be used in many 

cases and are extremely inexpensive and plentiful. 

The fibers used in making the sheets and other articles of the present invention 

preferably have a high length to width ratio ( or "aspect ratio") because longer, narrower 

fibers can impart more strength to the polymer blend while adding significantly less bulk 

30 and mass to the matrix than thicker fibers. The fibers will have an aspect ratio of at least 

about 10:1, preferably greater than about 25:1, more preferably greater than about 50:1, 

and most preferably greater than about 100:1. 

The amount of fibers added to the polymer blends will vary depending upon the 

desired properties of the finished article of manufacture, with tensile strength, toughness, 

35 flexibility, and cost being the principle criteria for determining the amount of fiber to be 

added in any mix design. Accordingly, the concentration of fibers within the polymer 

blends of the present invention can be included in a broad range from 0% to about 90% 

by weight of the polymer blend. If included at all, fibers will preferably be included in an 
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5 amount in a range from about 1 % to about 80% by weight of the polymer blend, more 

preferably in a range from about 3% to about 50% by weight, and most preferably in a 

range from about 5% to about 30% by weight of the polymer blend. 

c. Organic Fillers 

The polymer blends may also include a wide range of organic fillers. Depending 

IO on the melting points of the polymer blend and organic filler being added, the organic 

filler may remain as a discrete particle and constitute a solid phase separate from the 

thermoplastic phase, or it may partially or wholly melt and become partially or wholly 

associated with the thermoplastic phase. 

Organic fillers may comprise a wide variety of natural occurring organic fillers 

15 such as, for example, seagel, cork, seeds, gelatins, wood flour, saw dust, milled polymeric • 

materials, agar-based materials, native starch granules, pregelatinized and dried starch, 

expandable particles, and the like. Organic fillers may also include one or more synthetic 

polymers of which there is virtually endless variety. Because of the diverse nature of 

organic fillers, there will not generally be a preferred concentration range for the optional 

20 organic filler component. 

Organic fillers can partially or wholly take the place of inorganic fillers. In some 

cases, organic fillers can be selected that will impart the same properties as inorganic 

fillers, such as to increase dead-fold, the bulk hand feel, breathability and water vapor 

transmission. When included at all, the organic filler component will typically be 

25 included in an amount of at least about 5% by weight of the overall composition, 

preferably at least about 10% by weight, more preferably at least about 20% by weight, 

and more especially preferably at least about 30% by weight, and most preferably at least 

about 35% by weight of the overall composition. 

3. Natural Polymers. 

30 In addition to them1oplastic starch or starch particles, other natural polymers that 

may be used within the polymer blends comprise or are derivatives of cellulose, other 

polysaccharides, polysaccharide gums and proteins. 

Examples of starches and starch derivatives include, but are not limited to, 

modified starches, cationic and anionic starches, and starch esters such as starch acetate, 

35 starch hydroxyethyl ether, alkyl starches, dextrins, amine starches, phosphates starches, 

and dialdehyde starches. 

Examples of derivatives of cellulose include, but are not limited to, cellulosic 

esters (e.g., cellulose formate, cellulose acetate, cellulose diacetate, cellulose propionate, 
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5 cellulose butyrate, cellulose valerate, mixed esters, and mixtures thereof) and cellulosic 

ethers (e.g.; methylhydroxyethylcellulose, hydroxymethylethylcellulose, carboxymethyl­

cellulose, methylcellulose, ethylcellulose, hydroxyethylcellulose, hydroxyethylpropyl­

cellulose, and mixtures thereof). 

Other polysaccharide-based polymers that can be incorporated into the polymer 

IO blends of the invention include alginic acid, alginates, phycocolloids, agar, gum arabic, 

guar gum, acacia gum, carrageenan gum, furcellaran gum, ghatti gum, psyllium gum, 

quince gum, tamarind gum, locust bean gum, gum karaya, xanthan gum, and gum 

tragacanth, and mixtures or derivatives thereof. 

Suitable protein-based polymers include, for example, Zein® (a prolamine derived 

15 from com), collagen (extracted from animal connective tissue and bones) and derivatives 

thereof such as gelatin and glue, casein (the principle protein in cow milk), sunflower 

protein, egg protein, soybean protein, vegetable gelatins, gluten and mixtures or 

derivatives thereof. 

20 

4. Non Biodegradable Polymers. 

Although polymer blends preferably include biodegradable polymers, it is 

certainly within the scope of the invention to include one or more polymers which are not 

biodegradable. If the nonbiodegradable polymer generally comprises a disperse phase 

rather than the dominant continuous phase, polymer blends that include a 

nonbiodegradable polymer will nevertheless be biodegradable, at least in part. When 

25 degraded, the polymer blend may leave behind a nonbiodegradable residue that 

nevertheless is superior to the waste left behind by sheets and films that are entirely made 

of nonbiodegradable polymers. 

Examples of common nonbiodegradable polymers suitable for forming sheets and 

films include, but are not limited to, polyethylene, polypropylene, polybutylene, PET, 

30 PETG, PETE, polyvinyl chloride, PVDC, polystyrene, polyamides, nylon, 

polycarbonates, polysulfides, polysulfones, copolymers including one or more of the 

foregoing, and the like. 

D. Polymer Blends. 

1. Concentration Ranges of Biodegradable Polymers. 

35 The concentrations of the various components within the polymer blends used to 

treat fibrous sheets will depend on a number of factors, including the desired physical and 

mechanical properties of the treated sheet, the performance criteria of articles to be 
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5 manufactured from a treated sheet, the processing equipment used to manufacture and 

convert the blends and treated sheets into the desired article of manufacture, and the 

particular components within the blends. One of ordinary skill in the art will be able, in 

light of the specific examples and other teachings disclosed herein, to select and optimize 

the concentrations of the various components through routine testing. 

In view of the wide variety of polymer blends within the scope of the invention, as 

well as the wide variety of different properties that may be engineered within the blends, 

the hard and soft polymers may be included within widely varying concentration ranges. 

In those cases where the polymer blend or composition includes a blend of stiff and soft 

biodegradable polymers, the one or more stiff biodegradable polymers within the 

15 inventive blends may have a concentration in a range from about 20% to about 99% by 

weight of the biodegradable polymers exclusive of the fibrous sheet and any fillers, 

preferably a concentration of at least about 30% by weight of the polymer blend, more 

preferably at least about 40% by weight of the polymer blend, more especially preferably 

greater than, but not including, 50% by weight of the polymer blend, and most preferably 

20 at least about 55% by weight of the polymer blend. 

Similarly, when a blend of stiff and soft polymers is employed, the soft polymers 

may have a concentration in a range from about 1 % to about 80% by weight of the 

biodegradable polymers exclusive of the fibrous sheet and any fillers, preferably a 

concentration up to about 70% by weight of the polymer blend, more preferably up to 

25 about 60% by weight of the polymer blend, more especially preferably less than, but not 

including, 50% by weight of the polymer blend, and most preferably up to about 45% by 

weight of the polymer blend. 

The foregoing concentrations are measured in terms of the blend of hard and soft 

polymers exclusive of any optional components that may be added, as described and 

30 identified above. 

2. Properties of Polymer Blends and Treated Sheets. 

The polymer blends may be engineered to have a variety of desired properties as 

described herein. The properties of the final treated fibrous sheet will depend on a 

number of factors, including mix design of the polymer blend, processing conditions, 

35 post-formation processing, product size, particularly thickness, and the like. In the case 

of treated sheets intended to be used as "wraps", such as wraps used to enclose meats, 

other perishable food items, and especially fast food items (e.g., sandwiches, burgers and 

dessert items), it will generally be desirable to provide treated sheets having good "dead-
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5 fold" properties so that once folded, wrapped or otherwise manipulated into a desired 

orientation, such wraps will tend to maintain their orientation so as to not spontaneously 

unfold or unwrap, as which occurs with a large number of plastic sheets and films (e.g., 

polyethylene). 

In order to improve the dead-fold properties of treated sheets biodegradable 

10 polymers may be selected which yield blends having a relatively high Young's modulus, 

preferably at least about 100 MPa, more preferably at least about 150 MPa, and most 

preferably at least about 200 MPa. In general, increasing the concentration of the stiff 

biodegradable polymer will tend to increase the Young's modulus. The Young's 

modulus may also be increased by loading the polymer blends with one or more fillers, 

15 such as particulate or fibrous fillers, as described above. 

In addition to, or instead of, increasing the Young's modulus to improve dead­

fold, the treated sheets may be optionally processed to increase the "bulk hand feel" of a 

sheet, which is done by disrupting the generally planar nature of the sheet. This can be 

done, for example, by embossing, crimping, quilting or otherwise texturing the sheet so as 

20 to have regularly spaced-apart or random hills and valleys rather than simply a smooth, 

planar sheet. This may be done, for example, by passing the sheet through a pair of 

knurled or other embossing-type rollers. Such texturing increases the ability of a sheet to 

take and maintain a fold, crinkle, creases or other bend, thus improving the dead-fold 

properties of the sheet. 

25 Another way to increase the surface area of the treated sheets according to the 

invention so as to increase their bulk hand feel and/or dead-fold is to include particulate 

fillers in which at least a portion of the particles have a particle size diameter that equals 

or exceeds the thickness of the polymer coating. In this way, treated sheets can be 

manufactured that have dead-fold approaching or equaling 100%, which exceeds the 

30 dead-fold properties of virtually all conventional paper or plastic wraps and sheets 

currently on the market. An example of a conventional .sheet or wrap having 100% dead­

fold is aluminum or other metal foils. 

Other properties that may be desirable when manufacturing food wraps are heat 

resistance, microwaveability, and insulation ability. Increasing the amount of inorganic 

35 filler within the polymer blend or composition used to coat or impregnate a fibrous sheet 

tends to increase the heat resistance, microwaveability, and insulation ability of the 

treated fibrous sheets. It has been found, for example, that a soft biodegradable polymer 

can be blended with an inorganic filler, such as ground or precipitated silica, to yield 
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5 abiodegradable polymer composition that includes at least about 30% by weight of the 

inorganic filler. Adding at least about 30% by weight inorganic filler to a soft 

biodegradable polymer yields a treated fibrous sheet that does not break down when 

placed in a microwave oven. 

The use of fillers, coupled with specific processing techniques, can also be used to 

IO create "cavitation". Cavitation occurs as the thermoplastic polymer fraction is pulled in 

either a monoaxial or biaxial direction and the filler particles create a discontinuity in the 

film or sheet that increases in size during stretching. During stretching, a portion of the 

stretched polymer pulls away from the filler particles, resulting in tiny cavities in the 

vicinity of the filler particles. This, in turn, results in greatly increased breathability and 

15 vapor transmission of the sheets and films. It also results in films or sheets having a 

touch and feel that much more closely resembles the touch and feel of paper, as 

contrasted with conventional plastic sheets and films. The result is a sheet, film or wrap 

that can be used for applications that are presently performed or satisfied using paper 

products (i.e., wraps, tissues, printed materials, etc.) 

20 Treated sheets according to the invention can have any desired thickness. Treated 

25 

sheets suitable for wrapping, enclosing or otherwise covering food items or other solid 

substrates will typically have a measured thickness between about 0.0003" and about 

0.01" (about 7.5-250 microns), and a calculated thickness between about 0.00015" and 

about 0.005" (about 4-125 microns). 

The measured thickness will typically be between 10-100% larger than the 

calculated thickness when the sheets and films are made from compositions that have a 

relatively high concentration of particulate filler particles, which can protrude from the 

surface of the treated sheet. This phenomenon is especially pronounced when significant 

quantities of filler particles having a particle size diameter that is larger than the thickness 

30 of the polymer matrix are used. 

Treated sheets suitable for use as wraps will preferably have a measured thickness 

in a range from about 0.0004" to about 0.005" (about 10 to about 125 microns), more 

preferably in a range from about 0.0005" to about 0.003" (about 12 to about 75 microns), 

and most preferably in a range from about 0.001" to about 0.002" (about 25 to about 50 

35 microns). On the other hand, treated sheets suitable for use as wraps will preferably have 

a calculated thickness in a range from about 0.0002" to about 0.003" (about 5 to about 75 

microns), more preferably in a range from about 0.0003" to about 0.002" (about 7.5 to 
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5 about 50 microns), and most preferably in a range from about 0.0005" to about 0.0015" 

(about 12 to about 40 microns). 

The difference between the calculated and measured thickness tends to increase 

with increasing filler content and also with increasing particle size. Conversely, the 

difference between the calculated and measured thickness tends to decrease with 

10 decreasing filler content and also with decreasing particle size. Treated sheets that 

include no fillers, or lower quantities of fillers having a particle size diameter that is 

substantially lower than the thickness of the polymer matrix, will have a measured 

thickness that is similar or equal to the calculated thickness. 

Another important property of the biodegradable blends is that when such blends 

15 are used to coat or impregnate fibrous sheets, the treated sheets are readily printable 

without further processing. Thus, another advantage of utilizing the inventive polymer 

blends in the manufacture of wraps is that such blends are generally able to accept and 

retain print much more easily than conventional plastics or waxed papers. Many plastics 

and waxes are highly hydrophobic and must be surface oxidized in order to provide a 

20 chemically receptive surface to which ink can adhere. Biodegradable polymers, on the 

other hand, typically include oxygen-containing moieties, such as ester or amide groups, 

to which inks can readily adhere. 

3. Measuring Dead-Fold 

The term "dead-fold" refers to the tendency of a sheet to maintain a crease, 

25 crinkle, fold or other bend. The dead-fold properties of a sheet can be accurately 

measured using a standard test known in the art. This test provides the ability to compare 

and contrast the dead-fold properties of various sheets. The following equipment is 

useful in performing the standard dead-fold test: (1) a semicircular protractor, divided 

along a 1" diameter semicircle; (2) a weight consisting of a smooth-faced metal block that 

30 is 0.75" ± 0.05" by 1.25" ± 0.05" and of such a thickness so as to weigh 50 g ± 0.05 g; (3) 

a 1" x 4" template for cutting test specimens; (4) a timer or stopwatch capable of timing to 

1 second; (5) a utility knife or other cutting tool; and (6) a humidity chamber. 

The first step is preparation of an appropriately sized sample. In the case where a 

sheet has different properties in the machine direction compared to the cross-machine 

35 direction it may be useful to measure and average the dead-fold properties in both 

directions. The standard sample specimen is a 1" x 4" strip of the sheet to be tested. 
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35 

The second step is a conditioning step in order to ensure uniformity of test 

conditions. The specimens are conditioned by placing them in a humidity chamber at 23 

C and 50% relative humidity for a minimum of24 hours. 

The third step is the actual dead-fold test of each conditioned test strip. The 

specimen is removed from the humidity chamber and its weight recorded. A light mark is 

10 made 1" from one end of the test strip. The test strip is then placed on a flat surface and 

bent over at the mark but without creasing the strip. Next, the weight is placed squarely 

and gently over the bend with two thirds (or 0.5'') of the weight overlapping the specimen 

so that a crease is formed, and with one third or (0.25 11
) of the weight overhanging the 

crease. The edges of the weight parallel to the strip should project evenly (about 0.125 11
) 

15 beyond each side of the strip. The weight is allowed to rest on the specimen for 10 

seconds. Then it is removed. After exactly 30 seconds, the angle formed by the crease is 

measured. 

The foregoing process is repeated using the other side of the strip and using as 

many additional strips as will give a statistically accurate measure of the dead-fold 

20 properties of a given sheet or film. The average angle A is then input into the following 

formula to determine the percentage dead-fold C for a given sample: 

C = 100*(180-A)/180 

If the angle A is 0° (i.e., where the crease is maintained so that no spring back is 

observed), the sample has 100% dead-fold (C = 100*(180-0)/180 = 100%). At the other 

25 extreme, if the angle A is 180° (i.e., where the sample springs all the way back so that the 

sample is essentially flat, the sample has 0% dead-fold (C = 100*(180-180)/180 = 0%). 

In the middle, a sample that springs back half way so as to form a right angle has 50% 

dead-fold (C = 100*(180-90)/180 = 50%). 

When used to wrap foods, or whenever good dead-fold properties are desired, 

30 treated sheets according to the invention can be manufactured so as to have a dead-fold of 

at least about 50%. Preferably, treated sheets will have a dead-fold of at least about 60%, 

more preferably at least about 70%, more especially preferably at least about 80%, and 

most preferably at least about 90%. Treated sheets according to the invention have been 

developed that have a dead-fold approaching or equal to 100%. By way of comparison, 

35 sheets and films made from polyethylene (e.g., for use in making sandwich or garbage 

bags) typically have a dead-fold of 0%. Standard paper wraps commonly used in the fast 

food industry typically have a dead-fold between about 40-80%. Thus, treated sheets 

according to the invention can be manufactured so as to have dead-fold properties that 
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5 meet or exceed those of standard paper wraps, and which are many times greater than 

conventional plastic films and sheets, often orders of magnitude greater. 

III. METHODS OF MANUFACTURING POLYMER BLENDS AND FIBROUS 

SHEETS 

It is within the scope of the invention to employ any manufacturing apparatus 

10 known in the art of manufacturing thermoplastic compositions to form the polymer and 

any coating apparatus to coat or impregnate fibrous sheets with the polymer blends. 

Examples of suitable mixing apparatus that can be used to form polymer blends according 

include a twin-shafted kneader with meshing screws having kneading blocks sold by the 

Buss Company, a BRABENDER mixer, a THEYSOHN TSK 045 compounder, which is 

15 a twin-shaft extruder with shafts rotating in the same direction and which has multiple 

heating and processing zones, a BUSS KO Kneader having a heatable auger screw, a 

BAKER-PERKINS MPCN-30 double and single auger extruder, single or twin auger 

OMC extruders, a Model EPV 60/36D extruder, a BATTAGGION MElOO direct-current 

slow mixer, a HAAKE Reomex extruder, a COLLIN Blown Film Extruder, a 

20 BATIENFELD-GLOUCESTER Blown Film Extruder, and a BLACK-CLAWSON Cast 

Film Extruder. 

Many of the foregoing mixers are also extruders, which makes them suitable for 

extruding films or sheets from the polymer blends, which can then be laminated together 

with a fibrous sheet. Alternatively, polymer blends can be made using transfer-line-

25 injection technology where resin manufacturers can inject the various minor components 

of these blends into the main poly components during manufacture. One of ordinary skill 

in the art will be able to select and optimize an appropriate manufacturing apparatus 

according to the desired article to be manufactured. Once a thermoplastic melt has been 

formed using any of the above-mentioned mixers, or any other appropriate mixing and 

30 melting apparatus known in the thermoplastic art, virtually any molding, extrusion, 

shaping or coating apparatus known in the thermoplastic molding or processing art can be 

used to produce :finished articles of manufacture comprising fibrous sheets that have been 

coated or impregnated with a polymer blend to render the sheets more resistant to 

penetration by liquids. 

35 In a preferred embodiment for manufacturing sheets and films from the polymer 

blends, which can then be laminated together with fibrous sheets, the sheets and films can 

be manufactured using a compounding twin screw extruder to prepare the blends, and a 

blown film or cast film line to make the films and sheets. Blown films and sheets tend to 
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5 have similar, if not identical, strength and other performance properties in the biaxial 

direction due to how they are processed (i.e., they are extruded as a tube and then 

expanded in all directions by blowing air within the confines of the tube, causing it to 

expand like a balloon). Cast films or sheets, on the other hand, unless subjected to biaxial 

stretching, will be substantially stronger (e.g. will have substantially greater tensile 

IO strength) in the machine direction and will be substantially more tear resistant in the 

cross-machine direction. When extruding a thermoplastic material, the polymer 

molecules tend to be oriented in the machine direction. Machine direction orientation is 

further increased if the extruded sheet or film is passed through a nip to decrease the sheet 

or film thickness in the machine direction. 

15 The treated sheets according to the invention may be coated or impregnated on 

one or both sides as desired. They may be formed by laminating a fibrous sheet with one 

or more sheets or films, co-extruding a sheet or film of a polymer blend with a fibrous 

sheet, dipping, spreading (e.g., using a doctor blade), spraying, and the like. Because a 

portion of the treated sheets are thermoplastic, the sheets can be post-treated by heat 

20 sealing to join two ends together to form sacks, pockets, pouches, and the like. They can 

be laminated onto existing sheets or substrates. 

Mortoaxial or biaxial stretching of sheets and films used to coat a surface of a 

fibrous sheet can be used to create cavitation. To create cavitation, a particulate filler is 

included that yields discontinuities as the sheet or film is stretched while still in a 

25 thermoplastic condition. Cavitation increases the breathability and vapor transmission of 

the sheets and films. It also results in films or sheets having a touch and feel that much 

more closely resembles the touch and feel of paper compared to conventional 

thermoplastic sheets and films. 

When employing certain coating or impregnating techniques, such as spreading or 

30 spraying a biodegradable polymer composition onto a fibrous sheet, it may be 

advantageous to increase the MFI of the molten polymer composition. This allows the 

molten polymer composition to flow more readily so as to coat or impregnate the fibrous 

sheet. Preferably, the molten polymer composition has an MFI of at least about 40 g/10 

min., more preferably at least about 70 g/10 min., and most preferably at least about 100 

35 g/10 min. 

As discussed above, the MFI can, depending on the biodegradable polymer or 

polymer blend, be increased to a desired level by heating it to a higher temperature. In 

some cases, however, heating a polymer to temperature that might theoretically decrease 
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5 the MFI to an acceptable level might, instead, scorch, burn or otherwise damage the 

polymer composition. In such cases it may be desirable to add a plasticizer to the 

polymer composition. The plasticizer might be a volatile or non-volatile plasticizer, as 

discussed above. 

According to one embodiment, water is added to increase the MFI of the molten 

IO polymer composition. Adding 200 ppm water to a polymer composition has been found 

to increase the MFI from 4 g/10 min. to 40 g/10 min. Based on this, one of ordinary skill 

can adjust the water concentration as desired to raise or lower the MFI to a predetermined 

level. 

In the case of a spray coating method, one or more volatile solvents, such as 

15 alcohols, ketones, or chlorinated hydrocarbons, can be used to raise the MFI of the molten 

polymer composition. During or after the coating process, as the volatile solvent is driven 

off by evaporation, the solvent is advantageously recovered and reused for both economic 

and environmental reasons. 

20 

25 

IV. EXAMPLES 

The following examples are presented in order to more specifically teach 

compositions and process conditions for forming biodegradable polymer blends, as well 

as treated fibrous sheets therefrom. The examples include various mix designs of the 

inventive biodegradable polymer blends as well various processes for manufacturing the 

blends and then forming polymeric sheets and films therefrom. 

EXAMPLES 1-3 

Biodegradable polymer films were manufactured from biodegradable polymer 

blends having the following mix designs, with the concentrations being expressed in 

terms of weight percent of the entire polymer blend: 

Example Biomax 6926 Ecoflex-F SiO2 

1 94.84% 5% 0.16% 

2 89.84% 10% 0.16% 

3 79.84% 20% 0.16% 

The foregoing polymer blends were blended and blown into films at Gemini 

30 Plastics, located in Maywood, California, using DuPont supplied BIOMAX 6926 (both 

new and old lots), a silica master batch in BIOMAX 6926 base resin supplied by DuPont, 

and ECOFLEX-F resin obtained from BASF. The films were blown using a Gemini film 

blowing extruder (LID 24/1) equipped with a 2 inch barrier mixing screw containing a 
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5 Maddock shear mixing tip, and a 4 inch diameter annular die with a die gap of 0.032-

0.035". 

Even though a typical quantity of silica antiblock was used (i.e., 0.16%), 

significant blocking of the film was observed for the film made using the mix design of 

Example 3 (i.e. 20% ECOFLEX); however, there was no observed blocking of the 5 and 

IO 10% ECOFLEX blends of Examples 1 and 2. For purposes of comparison, films of neat 

ECOFLEX and BIOMAX were manufactured. The neat ECOFLEX films were 

manufactured using BASF ECOFLEX-F resin and a 30% talc master batch in the same 

resin. The neat BIOMAX films (new and old) included 0.16% Si02, while the neat 

ECOFLEX films included 4.5% talc. The mechanical properties of the 

15 BIOMAX/ECOFLEX blend films and the control BIOMAX and neat ECOFLEX-F films 

were measured under ambient conditions. The data generated is show graphically in 

Charts 1-8 depicted in Figures 1-8, respectively. 

Chart 1, depicted in Figure 1, is a plot of the strain rate versus percent elongation 

at break for the various films tested. At 500 mm/min. strain rate, both new and old 

20 BIOMAX films displayed poor elongation. The neat ECOFLEX films and all of the films 

made from the BIOMAX-ECOFLEX blends had significantly better elongations than the 

neat BIOMAX films at all of the strain rates studied. On the other hand, the 20% 

ECO FLEX blend of Example 3 exhibited equal or better elongation compared to the neat 

ECOFLEX films at lower strain rates, even though these films included nearly 80% 

25 BIOMAX, which was shown to have very poor elongation. 

Chart 2, depicted in Figure 2, is a plot of percent elongation versus percentage of 

ECOFLEX in the BIOMAX/ECOFLEX blends measured at a fixed strain rate of 500 

mm/min. As represented by Chart 2, there was a nearly linear improvement in the 

percent elongation as the concentration of ECOFLEX was increased. Moreover, the 20% 

30 ECO FLEX blend of Example 3 had an elongation as good as the neat ECO FLEX films. 

Chart 3, depicted in Figure 3, similarly plots the percent elongation versus the 

percentage of ECOFLEX in the BIOMAX/ECOFLEX blends measured at a fixed strain 

rate of 1000 mm/min. Again, a dramatic improvement in the elongation of the 

BIOMAX/ECOFLEX blend was seen as the concentration of ECO FLEX reached 10 and 

35 20%, respectively, although the trend was not as clear as the data in Chart 2, measured at 

a fixed strain rate of 500 mm/min. 

Chart 4, depicted in Figure 4, is a plot of the strain rate versus break stress of the 

various films. Again, neat ECOFLEX and all of the BIOMAX/ECOFLEX blends had 
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5 significantly better break stress than the neat BIOMAX films at all of the strain rates 

studied. Moreover, the BIOMAX/ECOFLEX blends had significantly better break stress 

than the neat ECOFLEX films at all strain rates, thus showing that the 

BIOMAX/ECOFLEX blends are all stronger in tensile strength than either of neat 

BIOMAX or ECOFLEX. 

10 Chart 5, depicted in Figure 5, is a plot of the break stress versus percent 

ECOFLEX in the BIOMAX/ECOFLEX blends of Examples 1-3 measured at a fixed 

strain rate of 500 mm/min. Once again, a nearly linear increase in break stress was 

observed as the concentration of ECO FLEX was increased. Moreover, the 20% blend of 

Example 3 exhibited the surprising and unexpected result of having nearly twice the 

15 break stress as the neat ECOFLEX film, and nearly three times the break stress as the neat 

BIOMAX film. 

Chart 6, depicted in Figure 6, is a plot of the break stress versus percent 

ECOFLEX in the BIOMAX/ECOFLEX blends of Examples 1-3 measured at a fixed 

strain rate of 1000 mm/min. At this strain rate, the 10% ECO FLEX blend of Example 2 

20 had the highest break stress, with a maximum peak stress of 72 MPa. 

Charts 7 and 8, depicted in Figures 7 and 8, respectively, plot the water vapor 

permeability coefficient (WVPC) of the various films as a function of the concentration 

ofECOFLEX within the films. In Chart 7, the estimated trend line is based on a WVPC 

of 7.79 x 10-3 g cm/m2/d/mm Hg, which is the lowest measured WVPC for a neat 

25 ECOFLEX film. In Chart 8, the estimated trend line is alternatively based on a WVPC of 

42 x 10-3 g cm/m2/d/mm Hg, which is the highest measured WVPC for a neat ECOFLEX 

film. The data in Charts 7 and 8 indicate that the water vapor barrier properties of the 5 

and 10% ECOFLEX blends of Examples 1 and 2 were essentially the same as that of the 

neat BIOMAX film. The WVPC data for all samples were measured by the standard 

30 procedures described in the Test Method ASTM F 1249-90. 

Chart 9, depicted in Figure 9, is a plot of the modulus of various films as a 

function of the concentration of ECO FLEX within the films. Surprisingly, the modulus 

of blends containing BIOMAX and ECOFLEX are significantly higher than of neat 

BIO MAX and ECO FLEX. Because one of the uses of the films manufactured according 

35 to the present invention is as a wrap having good dead-fold properties, and because the 

degree of dead-fold is believed to be related to the modulus of a film, blends of BIO MAX 

and ECOFLEX appear to have superior dead-fold properties over each of the neat 
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5 BIOMAX and ECOFLEX films, with the 5% and 10% blends exhibiting the highest 

modulus. 

The foregoing films are used to laminate at least one side of a fibrous sheet, such 

as a tissue paper, more particularly a 12-15 lb/3000 :ft2 tissue paper, to yield a treated 

sheet. The treated sheet can be used as a food packaging wrap that resists penetration by 

IO water and oils found in food. 

15 

EXAMPLES 4-5 

Films were manufactured from biodegradable polymer blends having the 

following mix designs, with the concentrations being expressed in terms of weight 

. percent of the entire polymer blends: 

Example Biomax 6926 Ecoflex-F Talc 

4 79.7% 16.7% 3.6% 

5 76.7% 16.7% 6.6% 

The films were blown using a Gemini film blowing extruder (LID 24/1) equipped 

with a 2 inch barrier mixing screw containing a Maddock shear mixing tip, and a 4 inch 

diameter annular die with a die gap of 0.032-0.035". The film of Example 5 had better 

dead-fold properties than the film of Example 4, which might be attributable to the higher 

concentration of talc within the blend used in Example 5. 

20 The foregoing films are used to laminate at least one side of a fibrous sheet, such 

25 

30 

as a tissue paper, more particularly a 12-15 lb/3000 :ft2 tissue paper, to yield a treated 

sheet. The treated sheet can be used as a food packaging wrap that resist penetration by 

water and oils found in food. 

EXAMPLE6 

A film was manufactured from a biodegradable polymer blend having the 

following mix design, with the concentration being expressed in terms of weight percent 

of the entire polymer blend: 

ECOFLEX-F 

Thermoplastic Starch 

Polylactic Acid 

Inorganic Filler 

20% 

50% 

15% 

15% 

The Thermoplastic Starch was obtained from Biotec Biologische 

Natuverpackungen GmbH & Co., KG ("Biotec"), located in Emmerich, Germany. The 

polylactic acid was obtained from Cargill-Dow Polymers, LLC, located in Midland, 
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5 Michigan, USA. The inorganic filler was calcium carbonate obtained from OMY A, 

division Pluess-Staufer AG, located in Oftringen, Switzerland. 

The foregoing blend was manufactured and blown into films using a proprietary 

extrusion line thermoplastic starch extrusion/film blowing apparatus manufactured and 

assembled specifically for Biotec. In particular, the extrusion/film blowing apparatus was 

10 manufactured by Dr. Collin GmbH, located in Ebersberg, Germany. A detailed 

description of an extrusion/film blowing apparatus similar to the one used by Biotec is set 

forth in U.S. Patent No. 5,525,281 to Lorcks et al. U.S. Patent No. 6,136,097 to Lorcks et 

al. discloses processes for manufacturing intermediate thermoplastic starch-containing 

granulates that can be further processed to make films and sheets. For purposes of 

15 disclosure, the foregoing patents are incorporated herein by reference. 

The film had a modulus of 215.65 MPa. Thus, it had excellent dead-fold 

properties as a result of the inclusion of the inorganic filler and the polylactic acid, which 

is a generally stiff, crystalline polymer at room temperature. As set forth above, PLA has 

a glass transition temperature between 50-60°C.. The ECOFLEX and thermoplastic starch 

20 (f PS) both acted as soft, low glass transition temperature polymers. The TPS, when 

blended with additional polymers and at very low water, has a glass transition 

temperature approaching -60°C. The ECOFLEX and TPS thus assisted the blowability 

and flexibility of the blend. The TPS also increased the natural polymer content, thus 

making the film more biodegradable. 

25 The foregoing film is used to laminate at least one side of a fibrous sheet, such as 

30 

35 

a tissue paper, more particularly a 12-15 lb/3000 :ft2 tissue paper, to yield a treated sheet. 

The treated sheet can be used as a food packaging wrap that resists penetration by water 

and oils found in food. 

EXAMPLE7 

A film was manufactured from a biodegradable polymer blend having the 

following mix design, with the concentration being expressed in terms of weight percent 

of the entire polymer blend: 

Thermoplastic Starch 

BAK 1095 

Inorganic Filler 

30% 

60% 

10% 

The thermoplastic starch was obtained from Biotec. The BAK 1095 was obtained 

from Bayer AG, located in Koln, Germany, and was an aliphatic-aromatic 
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5 polyesteramide. The inorganic filler was calcium carbonate obtained from OMY A, 

division Pluess-Staufer AG, located in Oftringen, Switzerland. 

The foregoing blend was manufactured and blown into films using the proprietary 

thermoplastic starch extrusion/film blowing apparatus described in Example 6. The film 

had excellent dead-fold properties as a result of the inclusion of the inorganic filler and 

10 the BAK 1095, which is a somewhat stiff, crystalline polymer at room temperature even 

though it is classified as "film grade". As set forth above, BAK 1095 behaves as if it has 

a glass transition temperature of at least 10°C. Because the glass transition temperature 

of BAK 1095 is relatively low compared to PLA, considerably more BAK could be 

included without destroying the film-blowing properties and flexibility of the resulting 

15 film. The TPS acted as the soft, low glass transition temperature polymer, and further 

assisted the blowability and flexibility of the blend. It also increased the natural polymer 

content, thus making the film more biodegradable. 

The foregoing film is used to laminate at least one side of a fibrous sheet, such as 

a tissue paper, more particularly a 12-15 lb/3000 :ft2 tissue paper, to yield a treated sheet. 

20 The treated sheet can be used as a food packaging wrap that resists penetration by water 

and oils found in food. 

EXAMPLES 8-12 

Films were manufactured from biodegradable polymer blends having the 

following mix designs, with the concentrations being expressed in term of weight percent 

25 of the entire polymer blend: 

Example Biomax 6926 EcoflexF Talc TiO2 CaCO3 

8 76% 15% 4.5% 4.5% --
9 85.5% 9.5% -- 5% --
10 70% 17.5% -- 2.5% 10% 

11 66% 16.5% -- 2.5% 15% 

12 58% 24% -- 3% 15% 

The talc was supplied by Luzenac, located in Englewood, Colorado, having a 

particle size of 3.8 microns. The titanium dioxide was supplied by Kerr-McGee 

Chemical, LLC, located in Oklahoma City, Oklahoma, grade TRONOX 470, having a 

30 particle size of 0.17 micron. The calcium carbonate was supplied by Omnia, located in 

Lucerne Valley, California, particle size of 2 microns. The foregoing blends were 
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5 manufactured on a Werner Pfeiderer ZSK twin-screw extruder, and blown into sheets 

using a Gemini film blowing extruder (LID 24/1) equipped with a 2 inch barrier mixing 

screw containing a Maddock shear mixing tip, and a 4 inch diameter die. All of the films 

had excellent dead-fold properties. The polymer blends of Examples 10-12 were also 

extruded into sheets using a single screw extruder and a 14 inch flat cast-film die, and the 

10 usual nip-rolls and film take-up assembly normal to such a system. All of these films also 

had excellent dead-fold properties. 

The foregoing films are used to laminate at least one side of a fibrous sheet, such 

as a tissue paper, more particularly a 12-15 lb/3000 ft2 tissue paper, to yield a treated 

sheet. The treated sheet can be used as a food packaging wrap that resists penetration by 

15 water and oils found in food. 

Examples 13-61 

Blown and cast films and sheets were manufactured from biodegradable polymer 

blends having the following mix designs, with the concentrations being expressed in term 

of weight percent of the entire polymer blend: 

Example PLA Biomax Ecoflex Eastar Eastar CaCO3 TiO2 Starch 

BX Bio Bio GP 

7000 Ultra 

13 30% 0% 45% 0% 8.25% 14.5% 2.25% 0% 

14 30% 0% 30% 0% 13.2% 23.2% 3.6% 0% 

15 30% 0% 25% 0% 11.55% 20.3% 3.15% 10% 

16 50% 0% 25% 0% 8.25% 14.5% 2.25% 0% 

17 50% 0% 10% 0% 13.2% 23.2% 3.6% 0% 

18 50% 0% 5% 0% 11.55% 20.3% 3.15% 10% 

19 50% 0% 0% 0% 16.5% 29.0% 4.5% 0% 

20 50% 0% 0% 0% 13.2% 23.2% 3.6% 10% 

21 50% 0% 0% 0% 11.55% 20.3% 3.2% 15% 

22 50% 0% 0% 0% 9.9% 17.4% 2.7% 20% 

23 50% 0% 0% 0% 8.25% 14.5% 2.25% 25% 

24 27% 0% 64% 0% 2.97% 5.22% 0.81% 0% 

25 25% 0% 58% 0% 5.61% 9.86% 1.53% 0% 

26 23% 0% 54% 0% 7.59% 13.34% 2.07% 0% 

27 30% 0% 40% 0% 0% 0.0% 0.0% 30% 
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28 15% 0% 60% 0% 0% 0.0% 0.0% 25% 

29 25% 0% 25% 0% 16.5% 29.0% 4.5% 0% 

30 20% 0% 20% 0% 19.8% 34.8% 5.4% 0% 

31 35% 0% 5% 0% 19.8% 34.8% 5.4% 0% 

32 40% 0% 10% 0% 16.5% 29.0% 4.5% 0% 

33 50% 0% 0% 0% 16.5% 29.0% 4.5% 0% 

34 20% 0% 0% 20% 19.8% 34.8% 5.4% 0% 

35 27% 0% 36% 0% 3.3% 5.8% 0.9% 27% 

36 21% 0% 28% 0% 9.9% 17.4% 2.7% 21% 

37 28.5 0% 38% 5% 0% 0% 0% 28.5% 

% 

38 40% 0% 0% 7% 16.5% 29.0% 4.5% 3% 

39 40% 0% 7% 0% 16.5% 29.0% 4.5% 3% 

40 50% 0% 0% 0% 16.5% 29.0% 4.5% 0% 

41 20% 0% 0% 20% 19.8% 34.8% 5.4% 0% 

42 30% 0% 0% 14% 16.5% 29.0% 4.5% 6% 

43 40% 0% 0% 14% 13.2% 23.2% 3.6% 6% 

44 0% 40% 0% 14% 13.2% 23.2% 3.6% 6% 

45 0% 50% 0% 0% 16.5% 29.0% 4.5% 0% 

46 0% 45% 0% 0% 18.15% 31.9% 4.95% 0% 

47 0% 40% 0% 0% 19.8% 34.8% 5.4% 0% 

48 0% 40% 0% 0% 19.8% 34.8% 5.4% 0% 

49 40% 0% 14% 0% 13.2% 23.2% 3.6% 6% 

50 0% 30% 0% 7% 19.8% 34.8% 5.4% 3% 

51 0% 35% 0% 7% 18.15% 31.9% 4.95% 3% 

52 0% 38% 0% 1.4% 19.8% 34.8% 5.4% 0.6% 

53 0% 35% 0% 3.5% 19.8% 34.8% 5.4% 1.5% 

54 40% 0% 0% 14% 13.2% 23.2% 3.6% 6% 

55 40% 0% 0% 0% 26.7% 22.7% 3.5% 7.1% 

56 40% 0% 0% 13.8% 12.9% 22.7% 3.5% 7.1% 

57 40% 0% 0% 26.7% 0% 22.7% 3.5% 7.1% 

58 40% 0% 0% 13.8% 12.9% 22.7% 3.5% 7.1% 
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59 40% 0% 0% 0% 26.7% 22.7% 3.5% 7.1% 

60 40% 0% 0% 14% 13.2% 23.2% 3.6% 6% 

61 0% 50% 0% 0% 16.5% 29.0% 4.5% 0% 

The compositions of Examples 13-59 were all processed and blown into films 

using a COLLIN Blown Film Extruder. The films made using the compositions of 

Examples 30-34, 36, 38, 41 and 43 were tested and found to have dead-folds of 100%, 

92%, 92%, 91%, 100%, 100%, 100%, 100% and 100%, respectively. Although films 

made from the other compositions were not tested for dead-fold, they would be expected 

10 to have relatively high dead-fold compared to conventional biopolymers (i.e., at least 

about 80%). The water vapor transmission rate for films made using the compositions of 

Examples 36, 38, 41 and 43 were 91.94, 91.32, 98.29 and 80.31 g/m2/day, respectively. 

The composition of Example 60 was processed and blown into a film using a 

BATTENFELD-GLOUCESTER Blown Film Extruder. A film made from this 

15 composition was found to have a water vapor transmission rate of 42.48 g/m2/day. 

The composition of Example 61 was processed and blown into various films using 

both a BATTENFELD-GLOUCESTER Blown Film Extruder and a BLACK-CLAWSON 

Cast Film Extruder. The film formed using the BATTENFELD-GLOUCESTER Blown 

Film Extruder apparatus was tested and found to have a dead-fold of 100%. Two 

20 different thicknesses of films were formed using the BLACK-CLAWSON Cast Film 

Extruder, one having a thickness of 1.3 mils (0.0013") and another having a thickness of 

1.8 mils (0.0018"). Both had a distinctive machine direction orientation because they 

were cast, rather than blown, films. The 1.3 mil film had a dead-fold of 99%, and the 1.8 

mil film had a dead-fold of 100%. 

25 The foregoing films and sheets are used to laminate at least one side of a fibrous 

30 

sheet, such as a tissue paper, more particularly a 12-15 lb/3000 ff tissue paper, to yield a 

treated film or sheet. The treated film or sheet can be used as a food packaging wrap that 

resists penetration by water and oils found in food. 

EXAMPLE62 

Any of the foregoing biodegradable polymer blends is used to coat or impregnate 

at least one side of a fibrous sheet. The polymer blend is heated, mixed or otherwise 

processed into a thermoplastic melt and then spread over a surface of a fibrous sheet 

using a doctor blade. The fibrous sheet is moved while the doctor blade remains 
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5 stationary. Alternatively, the polymer blend is sprayed onto the fibrous sheet using spray­

coating techniques known in the art. 

EXAMPLE63 

Any of the foregoing biodegradable polymer blends is modified by adding silica 

or replacing some or all of the calcium carbonate with silica. The modified composition 

10 is used to coat or impregnate at least one side of a fibrous sheet. The polymer blend is 

heated, mixed or otherwise processed into a thennoplastic melt and then spread over a 

surface of a fibrous sheet using a doctor blade. The fibrous sheet is moved while the 

doctor blade remains stationary. Alternatively, the polymer blend is sprayed onto the 

fibrous sheet using spray-coating techniques known in the art. 

15 EXAMPLE 64 

Any of the foregoing compositions is modified by removing at least a portion of 

the particulate filler and then using the modified biodegradable composition to coat one 

or both sides of a fibrous sheet. 

The present invention may be embodied in other specific forms without departing 

20 from its spirit or essential characteristics. The described embodiments are to be 

considered in all respects only as illustrative and not restrictive. The scope of the 

invention is, therefore, indicated by the appended claims rather than by the foregoing 

description. All changes which come within the meaning and range of equivalency of the 

claims are to be embraced within their scope. 
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CLAIMS 

What is claimed is: 

1. An article of manufacture comprising: 

a fibrous sheet, 

at least a portion of the fibrous sheet being coated or impregnated with a 

biodegradable composition that renders the fibrous sheet more resistant to liquids, 

the biodegradable composition comprising: 

at least one soft thermoplastic biodegradable polymer having a 

glass transition temperature less than about 0°C.; and 

at least one stiff thermoplastic biodegradable polymer having a 

glass transition temperature of at least about 10°C. 

2. An article of manufacture as defined in claim 1, wherein the stiff 

thermoplastic biodegradable polymer comprises a modified polyethylene terephthalate in 

which a portion of the terephthalate groups are substituted with at least one aliphatic 

diacid. 

3. An article of manufacture as defined in claim 1, wherein the stiff 

thermoplastic biodegradable polymer comprises at least one of a polyesteramide, a 

polyhydroxybutyrate having a glass transition temperature of at least about 10°C., a 

terpolymer including units formed from glycolide, lactide and s-caprolactone, or a 

polyesteramide formed from at least one diacid, at least one diol, and at least one amino 

25 acid. 

4. An article of manufacture as defined in claim 1, wherein the stiff 

thermoplastic biodegradable polymer comprises at least one of a polylactic acid or a 

polylactic acid derivative. 

5. An article of manufacture as defined in claim 1, wherein the soft 

30 thermoplastic biodegradable polymer comprises at least one of an aliphatic polyester 

including units formed from at least one of a lactide or a hydroxyacid having at least 4 

carbon atoms, a polyester including units formed from succinic acid and an aliphatic diol, 

and at least one aliphatic diol, polycaprolactone, polyhydroxybutyrate-hydroxyvalerate 

copolymer, polybutylene succinate, polybutylene succinate adipate, polyethylene 

35 succinate, or thermoplastic starch. 

6. An article of manufacture as defined in claim 1, wherein the soft 

thermoplastic biodegradable polymer comprises at least one of an aliphatic-aromatic 

copolyester including units formed from an aliphatic diol, an aliphatic diacid and an 
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5 aromatic diacid or an aliphatic-aromatic copolyester including units formed from adipic 

acid, dialkyl terephthalate, and at least one aliphatic diol. 

7. An article of manufacture as defined in claim 1, wherein the stiff 

thermoplastic biodegradable polymer is included in a range of about 20% to about 99% 

by weight of the biodegradable composition. 

10 8. An article of manufacture as defined in claim 1, wherein the stiff 

thermoplastic biodegradable polymer is included in a concentration of at least about 40% 

by weight of the biodegradable composition. 

9. An article of manufacture as defined in claim 1, wherein the stiff 

thermoplastic biodegradable polymer is included in ·a concentration of at least, but not 

15 including, 50% by weight of the biodegradable composition. 

10. An article of manufacture as defined in claim 1, wherein the stiff 

thermoplastic biodegradable polymer has a glass transition temperature of at least about 

1s0 c. 
1 1. An article of manufacture as defined in claim 1, wherein the stiff 

20 thermoplastic biodegradable polymer has a glass transition temperature of at least about 

25°C. 

12. An article of manufacture as defined in claim 1, wherein the stiff 

thermoplastic biodegradable polymer has a glass transition temperature of at least about 

35°C. 

25 13. An article of manufacture as defined in claim 1, wherein the soft 

thermoplastic biodegradable polymer is included in a concentration up to about 70% by 

weight of the biodegradable composition. 

14. An article of manufacture as defined in claim 1, wherein the stiff 

thermoplastic biodegradable polymer is included in a concentration up to, but not 

30 including, 50% by weight of the biodegradable composition. 

15. An article of manufacture as defined in claim 1, wherein the stiff 

thermoplastic biodegradable polymer is included in a concentration up to about 45% by 

weight of the biodegradable composition. 

16. An article of manufacture as defined in claim l, wherein the soft 

35 thermoplastic biodegradable polymer has a glass transition temperature less than about 

-4°C. 
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17. An article of manufacture as defined in claim I, wherein the soft 

thermoplastic biodegradable polymer has a glass transition temperature less than about 

-l0°C. 

18. An article of manufacture as defined in claim 1, wherein the soft 

thermoplastic biodegradable polymer has a glass transition temperature less than about 

IO -20°C. 

19. An article of manufacture as defined in claim 1, wherein the soft 

thermoplastic biodegradable polymer has a glass transition temperature less than about 

-30°C. 

20. An article of manufacture as defined in claim J, the biodegradable 

15 composition further comprising at least one particulate filler. 

21. An article of manufacture as defined in claim 20, the particulate filler 

being included in an amount so as to render the article of manufacture microwaveable. 

22. An article of manufacture as defined in claim 20, the particulate filler 

being included in an amount of at least about 10% by weight of the biodegradable 

20 composition. 

23. An article of manufacture as defined in claim 20, the particulate filler 

being included in an amount of at least about 20% by weight of the biodegradable 

composition. 

24. An article of manufacture as defined in claim 20, the particulate filler 

25 being included in an amount of at least about 30% by weight of the biodegradable 

composition. 

25. An article of manufacture as defined in claim 20, the particulate filler 

comprising at least one of silica, calcium carbonate, clay, talc, mica, alumina, or ceramic. 

26. An article of manufacture as defined in claim 1, the biodegradable 

30 composition comprising a film or sheet that has been laminated to at least one side of the 

fibrous sheet. 

27. An article of manufacture as de:fmed in claim 1, the fibrous sheet 

comprising tissue paper, paper or paperboard. 

28. An article of manufacture as defined in claim 1, the fibrous sheet 

35 comprising 8-60 lb/3000 ft2 paper prior to being coated or impregnated with the 

biodegradable composition. 
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29. An article of manufacture as defined in claim 1, the fibrous sheet 

comprising 12-15 lb/3000 ft' tissue paper prior to being coated or impregnated with the 

biodegradable composition. 

30. An article of manufacture comprising: 

a fibrous sheet, 

at least a portion of the fibrous sheet being coated or impregnated with a 

biodegradable composition that renders the fibrous sheet more resistant to liquids, 

the biodegradable composition comprising at least one type of 

polyhydroxybutyrate. 

31. An article of manufacture as defined in claim 30, the fibrous sheet 

15 comprising tissue paper, paper or paperboard. 

32. An article of manufacture as defined in claim 30, the fibrous sheet 

comprising 12-15 lb/3000 ft' tissue paper. 

33. An article of manufacture as defined in claim 30, the biodegradable 

composition comprising at least about 30% by weight of an inorganic filler. 

20 34. An article of manufacture as de:fmed in claim 33, the inorganic filler 

comprising at least one of silica, sand, crushed rock, bauxite, granite, limestone, 

sandstone, glass beads, aerogel, xerogel, mica, clay, alumina, kaolin, microspheres, 

hollow glass spheres, porous ceramic spheres, gypsum, insoluble salts, calcium carbonate, 

magnesium carbonate, calcium aluminate, magnesium carbonate, titanium dioxide, talc, 

25 ceramic, zirconium compounds, xonotlite ( a crystalline calcium silicate gel), lightweight 

expanded clay, perlite, vermiculite, pumice, zeolites, minerals, or other geologic material. 

30 

35. An article of manufacture comprising: 

a fibrous sheet, 

at least a portion of the fibrous sheet being coated or impregnated with a 

biodegradable composition that renders the fibrous sheet more resistant to liquids, 

the biodegradable composition comprising: 

at least biodegradable polymer; and 

at least one inorganic filler included in a concentration of at least 

about 30% by weight of the biodegradable composition. 

35 36. An article of manufacture as defined in claim 35, wherein the 

biodegradable composition comprises at least one soft biodegradable polymer having a 

glass transition temperature less than about 0° C. 
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5 37. An article of manufacture as defined in claim 36, wherein the 

biodegradable composition further comprises at least one stiff biodegradable polymer 

having a glass transition temperature of at least about 10° C 

38. An article of manufacture as defined in claim 36, wherein the 

biodegradable composition comprises silica as the inorganic filler. 

39. An article of manufacture as defined in claim 38, wherein the article of 

manufacture is microwaveable. 

40. An article of manufacture as defined in claim 35, the fibrous sheet 

comprising 12-15 lb/3000 ff tissue paper. 

41. A method of rendering a fibrous sheet more resistant to liquids, 

15 comprising: 

20 

25 

30 

providing a fibrous sheet; and 

coating or impregnating the fibrous sheet with a biodegradable 

composition in order to render the fibrous sheet more resistant to liquids, the 

thermoplastic biodegradable composition comprising: 

42. 

at least one soft thermoplastic biodegradable polymer having a 

glass transition temperature less than about 0°C.; and 

at least one stiff thermoplastic biodegradable polymer having a 

glass transition temperature of at least about 10°C. 

A method as defined in claim 41, the method comprising: 

heating the thermoplastic biodegradable composition so as to form a 

thermoplastic melt comprising an initially flowable composition; 

applying the thermoplastic melt to at least one side of the fibrous sheet so 

as to coat or impregnate the fibrous sheet; and 

allowing the thermoplastic melt to harden. 

43. A method as defined in claim 42, wherein the thermoplastic melt is applied 

to the at least one side of the fibrous sheet using a doctor blade or by spraying. 

44. A method as defined in claim 43, wherein the thermoplastic melt has a 

melt flow index of at least about 40 g/10 min. 

45. A method as de:fmed in claim 43, wherein the thermoplastic melt has a 

35 melt flow index of at least about 70 g/10 min. 

46. A method as defined in claim 43, wherein the thermoplastic melt has a 

melt flow index of at least about 100 g/10 min. 
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47. A method as defmed in claim 41, the method comprising: 

heating the thermoplastic biodegradable composition so as to form a 

thermoplastic melt comprising an initially flowable composition; 

forming a sheet or film from the thermoplastic melt; and 

laminating the sheet or film to at least one side of the fibrous sheet .. 

48. A method as defined in claim 47, wherein the sheet or film is formed by at 

least one of casting, extrusion or blowing. 

49. A method as defined in claim 48, wherein the sheet or film is laminated to 

the fibrous sheet by co-extrusion. 

50. A method as defined in claim 41, the fibrous sheet comprising tissue 

15 paper, paper or paperboard. 

51. A method as defined in claim 50, the fibrous sheet comprising 12-15 

lb/3000 :ft2 tissue paper. 
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THERMOFORMED ARTICLE MADE FROM BIO-BASED 
BIODEGRADABLE POLYMER COMPOSITION 

RELATED PATENT APPLICATION 

This is a non-provisional application which claims priority from U.S. Provisional Patent 

Application Serial Numbers 61/126,453 and 61/126,452 both filed on May 5, 2008. 

FIELD OF THE INVENTION 

The present invention broadly relates to articles comprising a thcrmoformable composite 

comprising a core comprising a renewable polymer and a heat-resistant outer layer substantially 

surrounding the core and comprising a heat-resistant polymer. The present invention also relates 

to a method for coextruding the heat-resistant polymer outer layer and renewable polymer core to 

provide the thermoformable composite. 

BACKGROUND OF THE INVENTION 

Polylactic acid (PLA) is increasing in favor with consumers of plastic thennofonned 

articles as a renewable plastic which does not derive from fossil fuels and which is degradable in 

the environment. As with many thermoplastics, PLA has a decreasing mechanical strength with 

increasing temperature. At higher temperatures approaching about l 40°F (60°C), an article 

20 formed from PLA may lose the ability to resist defonnation by forces frequently found in 

transportation. At temperatures above about 140°F (60°C). PLA may lose its ability to resist 

deformation to forces of the order of magnitude of gravity and residual mold stress. Prolonged 

exposure of PLA articles to temperatures of about l 40°F ( 60°C) or higher may cause these 

articles to deform substantially from their original shape under forces which may be present in 

25 storage conditions. Since temperatures of about 130°F (54.4°C) may be exceeded in railcars and 

trailers used for distribution, PLA articles may suffer from high damage losses during transport 

through and storage in hot areas such as tractor trailer crossing. for example, the sunny warmer 

portions of the United States during the summer. 

Accordingly, it would be desirable to develop bio based, biodegradable polymer 

30 compositions comprising poly (lactic acid) and further components of natural origin which 
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exhibit improved mechanical properties as compared to currently available similar material and 

make products on the basis of the aforementioned compositions. 

SUMMARY OF THE INVENTION 

5 PLA is a biodegradable polymer that made from corn starch. It has been used to produce 

a few environment friendly products, such as International Paper's Ecotainer product The 

limited thermal and mechanical properties of virgin PLA, however, become the restriction of its 

applications. Adding petroleum chemicals into PLA could improve the performance, but 

damaged the sustainability of the products. By making PLA / natural filler composites, we can 

10 have better products, while retain their sustainability. The natural fillers here are, but not limit 

to, cellulose fibers and powders; agriculture (for examples, rice husk, wheat bran, straw, com 

cob ... ) fibers and powders; wood fibers and powders; and bamboo fibers and powders. The 

products of the present invention are 1) better performance than the pure PLA resin itself, 2) 

environmentally friendly, and 3) results in lower cost. 

15 In recent years, there has been a marked increase in interest in bio-based and 

biodegradable materials for use in food packaging, agriculture, medicine, and other areas. For 

example, the poly (lactic acid) (PLA) made from corn starch has been used to produce a few 

environment friendly products. However, the limited thermal and mechanical properties of virgin 

biopolymers have become the restriction of its applications. Petroleum chemicals, for example, 

20 PET. polypropylene copolymer, and its copolymer could be added into PLA to improve its 

performance. By combining biopolymers, and/or biodegradable polymers, and/or natural fillers, 

and/or performance promoters or modifiers better products can be made with having good 

sustainability. The Biopolymers are, but not limit to, PLA, PHA (polyhydroxyalkanoates), 

cellulose esters, polysaccharides, and so on. The natural fillers are, but not limited to, ce!lulose 

25 fibers and powders~ agriculture (for examples, rice husk, wheat bran, straw, com cob.,.) fibers 

and powders, wood fibers and powders, bamboo fibers and powders. The performance 

promoters or modifiers are, but not limited to, low molecule \Veight compounds, like crosslink 

agents, plasticizers, stabilizers, and the like. 

According to a first broad aspect of the present invention, there is provided an article 

2 
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comprising a thennoformable composite comprising: 

a core comprising a renewable polymer having: (a) a T, value of up to about 

90°C; and (b) a heat distortion index of up to about 90°C; and 

a heat-resistant outer layer substantially surrounding the core and comprising a 

heat-resistant polymer having: (a) a Ts value of greater than about 60°C; and (b) a 

heat distortion index of greater than about 50°C~ 

wherein the renewable polymer comprises at least about 50% by weight of the 

composite; 

wherein the heat-resistant polymer has a Ts value and heat distortion index greater 

than that of the renewable polymer. 

According to a second broad aspect of the present invention, there is provided a method 

comprising the following steps of: 

(I) providing a renewable polymer having: (a) a Ts value of up to about 90°C; and 

(a) a heat distortion index of up to about 90°C; 

(2) 

(3) 

providing a heat-resistant polymer having: (a) a T, of greater than about 60°C; 

and (b) a heat distortion index greater than about 50°C, wherein the Ts value and 

heat distortion index of the heat-resistant polymer is greater than that of the 

renewable polymer; and 

coextruding the heat-resistant polymer and the renewable polymer to provide a 

thermoformable composite comprising: 

a core comprising the renewable polymer, wherein the renewable polymer 

comprises at least about 50% by weight of the composite; and 

a heat-resistant outer layer comprising the heat-resistant polymer 

which substantially surrounds the core. 

3 

Clearwater Paper Corp. - EX1002 
Clearwater Paper Corp. v. Graphic Packaging International LLC 

Page 602 of 1179



WO 2009/137382 PCT/US2009/042662 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will be described in conjunction with the accompanying drawings, m 

which: 

FIG. } is a top plan view of an embodiment of an article comprising a thermoformable 

5 composite according to the present invention; 

FIG. 2 is a sectional view taken along line 2-2 of FIG. i; 

FIG. 3 is a schematic diagram illustrating an embodiment of a method for preparing an 

article comprising a thennoformable composite according to the present invention; 

Fig. 4 is a graph which shows a typical Differential Scanning Calorimetry (DSC) 

10 Spectrum of PLA; 

I 5 

20 

Fig. 5 is a graph which shows a Differential Scanning Calorimetry (DSC) Spectra of 

PLHB 120 and PLHE24; and 

Fig. 6 is a graph which shows a Differential Scanning Calorimetry (DSC) Spectra of 

PLHL34 and PLHL89. 

DETAILED DESCRIPTION OF THE INVENTION 

It is advantageous to define several terms before describing the invention. It should be 

appreciated that the following definitions are used throughout this application. 

Definitions 

Where the definition of terms departs from the commonly used meaning of the term, 

applicant intends to utilize the definitions provides below, unless specifically indicated. 

For the purposes of the present invention, the term "renewable polymer" (also known as 

·'biopolymer") refers to a polymer, or a combination (e.g., blend, mixture, etc.) of polymers, 

which may be obtained from renewable natural resources, e.g., from raw or starting materials 

25 which are or may be replenished within a few years (versus, for example, petroleum which 

4 
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requires thousands or millions of years). For example, a renewable polymer may include a 

polymer that may be obtained from renewable monomers, polymers which may be obtained from 

renewable natural sources (e.g., starch. sugars, lipids, corn, sugar beet, wheat, other, starch-rich 

products etc.) by, for example, enzymatic processes, bacterial fermentation, other processes 

5 which convert biological materials into a feedstock or into the final renewable polymer, etc. See, 

for example, LI .S. Pat. App. No. 20060036062 (Ramakrishna et al.), published February 16, 

2006, the entire disclosure and contents of which is hereby incorporated by reference. 

Renewable polymers useful in embodiments of the present invention may include 

polyhydroxyalkanoate polymers, polycaprolactone (PCL) polymers, starch-based polymers, 

10 cellulose-based polymers, etc., or combinations thereof. Renewable polymers may, but do not 

necessarily include, biodegradable polymers. 

15 

For the purposes of the present invention, the term "biodegradable polymer" refers to a 

polymer which may be broken down into organic substances by living organisms, for example, 

microorganisms. 

For the purposes of the present invention. the term "amorphous" refers to a solid which is 

not crystalline, i.e., has no lattice structure which is characteristic of a crystalline state. 

For the purposes of the present invention, the term "crystalline" refers to a solid which 

has a lattice structure which is characteristic of a crystalline state. 

For the purposes of the present invention, the tenn "high temperature defonnation-

20 resistant material" refers to a material which resists defonnation at a temperature of about l 40°F 

(60°C) or higher, for example, about I 50°F (65.6°C) or higher. 

For the purposes of the present invention, the term "high temperature deformable 

material" refers to a material which deforms at a temperature of less than about l 40°F (60°C). for 

example. less than about I 30DF (54.4°C). 

25 For the purposes of the present invention, the term "thermoforming" refers to a method 

for preparing a shaped. formed, etc., article from a thermoplastic sheet, film, etc. In 

thermoforming, the sheet, film, etc., may be heated to its melting or softening point, stretched 

5 
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over or into a temperature-controlled, single-surface mold and then held against the mold surface 

until cooled (solidified). The formed article may then be trimmed from the thermoformed sheet. 

The trimmed material may be reground, mixed with virgin plastic, and reprocessed into usable 

sheet Thermoforming may include vacuum fonning, pressure forming, twin-sheet forming, 

5 drape forming, free blowing, simple sheet bending, elc. 

For the purposes of the present invention, the tenn "thermo form" and similar terms such 

as, for example '·thennofonned," etc., refers to articles made by a thermoforming method. 

For the purposes of the present invention, the term "melting point" refers to the 

temperature range at which a crystalline material changes state from a solid to a liquid, eg., may 

IO be molten. While the melting point of material may be a specific temperature, it often refers to 

the melting of a crystalline material over a temperature range of, for example, a few degrees or 

less. At the melting point, the solid and liquid phase of the material often exist in equilibrium. 

For the purposes of the present invention, the tenn "Tm" refers to the melting temperature 

of a material, for example, a polymer. The melting temperature is often a temperature range at 

15 which the material changes from a solid state to a liquid state. The melting temperature may be 

determined by using a differential scanning calorimeter (DSC) which determines the melting 

point by measuring the energy input needed to increase the temperature of a sample at a constant 

rate of temperature change, and wherein the point of maximum energy input determines the 

melting point of the material being evaluated. 

20 For the purposes of the present invention, the term "softening point" refers to a 

temperature or range of temperatures at which a material is or becomes shapeable, moldable, 

fonnable, deformable, bendable, extrudable, etc. The tenn softening point may include, but does 

not necessarily include, the term melting point. 

For the purposes of the present invention, the term ''Ts'' refers to the Vicat softening point 

25 (also known as the Vicat Hardness). The Vicat softening point is measured as the temperature at 

which a polymer specimen is penetrated to a depth of l mm by a flat-ended needle with a 1 sq. 

mm circular or square cross-section. A load of 9.81 N is used. Standards for measuring Vicat 

softening points for thermoplastic resins may include JJS K7206, ASTM D1525 or ISO306, 

6 
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which are incorporated by reference herein. 

For the purposes of the present invention, the term "Tg" refers to the glass transition 

temperature. The glass transition temperature is the temperature: (a) below which the physical 

properties of amorphous materials vary in a manner similar to those of a solid phase (i.e .. a 

5 glassy state); and (b) above which amorphous materials behave like liquids (i.e., a rubbery state). 

For the purposes of the present invention, the tenn ''heat deflection temperature (HDT)" 

or heat distortion temperature (HDTUL) (collectively referred to hereafter as the ''heat distortion 

index (HDl)") is the temperature at which a polymer deforms under a specified load. HDI is a 

measure of the resistance of the polymer to deformation by heat and is the temperature (in °C.) at 

10 which deformation of a test sample of the polymer of predetermined size and shape occurs when 

subjected to a flexural load of a stated amount. HDI may be determined by following the test 

procedure outlined in ASTM D648, which is herein incorporated by reference. ASTM D648 is a 

test method which determines the temperature at which an arbitrary deformation occurs when 

test samples are subjected to a particular set of testing conditions. This test provides a measure 

15 of the temperature stability of a material, i.e., the temperature below which the material does not 

readily deform under a standard load condition. The test sample is loaded in three-point bending 

device in the edgewise direction. The outer fiber stress used for testing is 1.82 MPa, and the 

temperature is increased at 2°C/min until the test sample deflects 0.25 mm. 

For the purposes of the present invention, the term "melt flow index (MFI)" (also known 

20 as the '•melt flow rate (MFR)) refers to a measure of the ease of flow of the melt of a 

thermoplastic polymer, and may be used to determine the ability to process the polymer in 

thennofonning. MFI may be defined as the weight of polymer (in grams) flowing in IO minutes 

through a capillary having a specific diameter and length by a pressure applied via prescribed 

alternative gravimetric weights for alternative prescribed temperatures. Standards for measuring 

25 MFI include ASTM D 1238 and ISO 1133, which are herein incorporated by reference. The 

testing temperature used is l 90°C with a loading weight of 2.16 kg. For thermoforming 

according to embodiments of the present invention, the MFI of the polymers may be in the range 

from Oto about 20 grams per IO minutes, for example from Oto about 15 grams per l 0 minutes. 

7 
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For the purposes of the present invention, the terms ·'viscoelasticity" and "elastic 

viscosity" refer interchangeably to a property of materials which exhibit both viscous and elastic 

characteristics when undergoing deformation. Viscous materials resist shear flow and strain 

linearly with time when a stress is applied, while elastic materials strain instantaneously when 

5 stretched and just as quickly return to their original state once the stress is removed. Viscoelastic 

materials have elements of both of these properties and, as such, exhibit time dependent strain. 

Whereas elasticity is usually the result of bond stretching along crystallographic planes in an 

ordered solid, viscoelasticity is the result of the diffusion of atoms or molecules inside of an 

amorphous material. 

10 For the purposes of the present invention, the term "hydroxy aliphatic acids" refers to 

organic aliphatic carboxylic acids having a hydroxy group, and which may be used to provide 

polyhydroxyalkanoates. Hydroxy aliphatic acids useful herein may include lactic acid, hydroxy­

beta-butyric acid (also known as hydroxy-3-butyric acid), hydroxy-alpha-butyric acid (also 

known as hydroxy-2-butyric acid), 3-hydroxypropionic acid, 3-hydroxyvaleric acid, 4-

15 hydroxybutyric acid, 4-hydroxyvaleric acid, 5-hydroxyvaleric acid, 3-hydroxyhexanoic acid, 4-

hydroxyhexanoic acid, 6-hydroxyhexanoic acid, hydroxyacetic acid (also known as glycolic 

acid), lactic acid (also know as hydroxy-alpha-propionic acid), malic acid (also known as 

hydroxysuccinic acid), etc., and mixtures thereof. 

For the purposes of the present invention, the term "polyhydroxya!kanoate (PHA) 

20 polymer'' refers broadly to renewable, thermoplastic aliphatic polyesters which may be produced 

by polymerization of the respective monomer hydroxy aliphatic acids (including dimers of the 

hydroxy aliphatic acids), by bacterial fermentation of starch, sugars, lipids, etc. PHA polymers 

may include poly-beta-hydroxybutyrate (PHB) (also known as poly-3-hydroxybutyrate), poly­

alpha-hydroxybutyrate (also known as poly-2-hydroxybutyrnte), poly•3-hydroxypropionate, 

25 poly-3-hydroxyvalerate, poly-4-hydroxybutyrate, 

hydroxyvalerate, poly-3-hydroxyhexanoate, 

poly-4-hydroxyvalerate, 

poly-4-hydroxyhexanoate, 

poly-5-

poly-6-

hydroxyhexanoate, polyhydroxybutyrale-valerate (PHBV), polyglycolic acid, polyfactic acid 

(PLA), etc., as well as Pl-IA copolymers, blends, mixtures, combinations, etc., of ditlerent PHA 

polymers, e1c. PHA may be s_ynthesized by methods disclosed in, for example, U.S. Pat. No. 

30 7267, 794 (Kozaki et al.), issued September 11, 2007: U.S. Pat. No. 7,276,361 (Doi el al.), 

8 

Clearwater Paper Corp. - EX1002 
Clearwater Paper Corp. v. Graphic Packaging International LLC 

Page 607 of 1179



5 

WO 2009/137382 PCT/US2009/042662 

issued October 2, 2007; U.S. Pat No. 7,208,535 (Asrar el al.), issued April 24, 2007; U.S. Pat. 

No. 7,176,349 (Dhugga e1 al.), issued February 13, 2007; and U.S. Pat. No. 7,025,908 (Williams 

et al.), issued April 1 L 2006, the entire disclosure and contents of the foregoing documents 

being herein incorporated by reference. 

For the purposes of the present invention. the term "poly lactic acid or polylactide (PLA)'' 

refers to a renewable, biodegradable, them10plastic, aliphatic polyester formed from a lactic acid 

or a source of lactic acid, for example, renewable resources such as com starch, sugarcane, etc. 

The term PLA may refer to all stereoisomeric fonns of PLA including L- or D-lactides, and 

racemic mixtures comprising L- and D-lactides. For example, PLA may include D-polylactic 

10 acid, L-polylactic acid (also known as PLLA), D,L-polylactic acid, meso-polylactic acid, as well 

as any combination of D-polylactic acid, L-polylactic acid, D,L-polylactic acid and rneso­

polylactic acid. PLAs useful herein may have, for example, a number average molecular weight 

in the range of from about 15,000 and about 300,000. In preparing PLA, bacterial fermentation 

may be used to produce lactic acid, which may be oligomerized and then catal}1ically dimerized 

15 to provide the monomer for ring-opening polymerization. PLA may be prepared in a high 

molecular weight form through ring~opening polymerization of the monomer using, for example, 

a stannous octanoate catalyst, tin (II) chloride, etc. 

For the purposes of the present invention, the term "starch-based polymer'' refers to a 

polymer, or combination of polymers, which may be derived from, prepared from, etc., starch. 

20 Starch-based polymers which may be used in embodiments of the present invention may include, 

for example, polylactic acid (PLA), thermoplastic starch (for example, by mixing and heating 

native or modified starch in the presence of an appropriate high boiling plasticizer, such as 

glycerin and sorbitol, in a manner such that the starch has little or no crystallinity, a low Tg, and 

very low water, e.g., less than about 5% by weight, for example, less than about 1% water), plant 

25 starch (e.g., cornstarch), etc., or combinations thereof. See, for example, starch-based polymers, 

such as plant starch, disclosed in published PCT Pat App. No. 2003/05198 I (Wang et al.), 

published June 26, 2003, the entire disclosure and contents of which are hereby incorporated by 

reference, e1c. 

30 
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For the purposes of the present invention, the tenn "cellulose-based polymer" refers to a 

polymer, or combination of polymers, which may be derived from, prepared from, etc,, cellulose. 

Cellulose-based polymers which may be used in embodiments of the present invention may 

include, for example, cellulose esters, such as cellulose formate, cellulose acetate, cellulose 

5 diacetate, cellulose propionate, cellulose butyrate, cellulose valerate, mixed cellulose esters, etc" 

and mixtures thereof. 

For the purposes of the present invention, the term "mineral filler" refers to inorganic 

materials, often in particulate form, which may lower cost (per weight) of the polymer, and 

which, at lower temperatures, may be used to increase the stiffness and decrease the elongation 

IO to break of the polymer, and which. at higher temperatures, may be used to increase the viscosity 

of the polymer me!L Mineral fillers which may used in embodiments of the present invention 

may include, for example, talc, calcium chloride, titanium dioxide, clay, synthetic clay, gypsum, 

calcium carbonate, magnesium carbonate, calcium hydroxide, calcium aluminate, magnesium 

carbonate mica, silica, alumina, sand, gravel, sandstone, limestone, crushed rock, bauxite, 

15 granite, limestone, glass beads, aerogels, xerogels, fly ash, fumed silica, fused silica, tabular 

alumina, kaolin, microspheres, hollow glass spheres, porous ceramic spheres, ceramic materials, 

pozzolanic materials, zirconium compounds, xonotlite (a crystalline calcium silicate gel), 

lightweight expanded clays, perlite, ve1111iculite, hydrated or unhydrated hydraulic cement 

particles, pumice. zeolites, exfoliated rock, etc., and mixtures thereof 

20 For the purposes of the present invention, the term "molded" refers to any method for 

casting, shaping, forming, extruding, etc., softened or melted polymers, layers, composites, etc., 

of the present invention. 

For the purposes of the present invention, the tenn ''blow molded" refers to a method of 

molding in which the material is melted and extruded into a hollow tube (also referred to as a 

25 parison). This parison may then be captured by closing it into a cooled mold and air is then 

blown into the parison, thus inflating parison into the shaped article. At1er the shaped article has 

cooled sufficiently, the mold is opened and the article is released (e.g., ejected). 
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For the purposes of the present invention, the term "compression molded'' refers to a 

method of molding in which the molding material, with optional preheating, is first placed in an 

open, heated mold cavity. The mold is closed with a top force or plug member, pressure is 

applied to force the material into contact with all mold areas, and heat and pressure are 

5 maintained until the molding material has cured. 

For the purposes of the present invention, the term "core'' refers to that portion of the 

thermoformable composite which comprises a renewable polymer (or polymers) having an HDI 

value of up to about 90°C, for example, up to about 60°C (e.g., up to about 54 °C). In other 

words, the core comprises renewable polymers which are not resistant to deformation at 

10 temperatures of about 90°C or greater, and may not be resistant to deformation at lower 

temperatures, for example, about 60°C or lower (e.g., about 54°C or lower). 

For the purposes of the present invention, the term "heat-resistant layer" refers to a layer 

of the thennofonnable composite which comprises a heat-resistant polymer (or polymers) for 

imparting heat resistance to the thermofonnable composite. 

15 For the purposes of the present invention, the term "heat-resistant polymer" refers to a 

polymer (or polymers) which has an HDI value of greater than about 50°C, for example greater 

than about 65°C (e.g., greater than about 90°C). In other words, heat-resistant polymers are 

resistant to deformation at temperatures above about 50°C, for example, above about 65°C (e.g., 

above about 90°C). Heat-resistant polymers may or may not renewable polymers and may 

20 include polyolefins (e.g., polyethylene, polypropylene, etc.), polystyrenes, polyesters, 

polyamides, polyimides, polyurethanes, cellulose-based polymers, such as cellulose propionate. 

etc .. and combinations thereof. 

25 

For the purposes of the present invention, the term "CAP layer" (also sometimes known 

as a "skin" layer) refers to an outer layer which substantially surrounds the core. 

For the purposes of the present invention, the term ·•tie layer" refers to an adhesive layer 

(e.g., a self-adhesive layer, a thermally meltable adhesive layer. etc.) behveen nvo other layers 

that attaches, adheres, glues. fuses, bonds, etc .. these other layers to one another. Tie layers may 

be used to attach, adhere, glue, fuse, bond, etc .. two layers together that are othern-'ise difficult 
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to adhere together or cannot be adhered to another because of differing compositions, differing 

coefficients of thermal expansion, differing coefficients of friction or adhesion, etc. For 

example, a tie layer may be used to attach, adhere, glue, fuse. bond, etc., the outer heat-resistant 

layer to the core, Suitable tie layers may be comprised of one or more adhesive materials, one or 

5 more film-forming thermoplastic polymeric materials. or combinations of adhesive and film­

forming thermoplastic polymeric materials. These adhesive materials may include ethyl vinyl 

acetate (EVA), copolymerized ethylene and methacrylic or acrylic acid, such as Nucrel®, 

ionomers polymers such as Surlyn®, low density polyethylene (LOPE) treated with maleic 

anhydride, etc., as well as combinations thereof. 

15 

For the purposes of the present invention. the term "substantially surrounds" refers to 

heat-resistant layer which surrounds at least about 90% of the surface of the core. for example, at 

least about 95% of the surface of the core. For example, substantially surrounds may include 

leaving only the ends of core exposed when; for example, the core is positioned between two 

heat-resistant layers. 

For the purposes of the present invention, the term ''sheet" refers to webs, strips, films, 

pages, pieces, segments, etc., which may be continuous in form (e.g., webs) for subsequent 

subdividing into discrete units, or which may be in the form of discrete units (e.g., pieces), 

For the purposes of the present invention, the term ''extrusion" refers to a method for 

shaping, molding, forming, etc., a material by forcing, pressing, pushing, etc., the material 

20 through a shaping, forming, etc., device having an orifice, slit, etc., for example, a die, etc. 

Extrusion may be continuous (producing indefinitely long material) or semi-continuous 

(producing many short pieces, segments, etc.). 

For the purposes of the present invention, the tenn "coextrusion '' and similar terms, such 

as, for example, "'coextruded," refers to refers to the extrusion of multiple layers of material (e.g., 

25 polymers) simultaneously. Coextrusion may utilize two or more extruders to melt and deliver a 

steady volumetric throughput of different molten materials to a single extrusion head which may 

combine the materials in the desired extruded shape. 

l2 
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For the purposes of the present invention, the term "interpenetrating network'' refers to 

where two adjacent areas, domains, regions, layers, etc., merge, combine, unite, fuse, etc., 

together so that there is essentially no boundary therebetvieen. 

For the purposes of the present invention, the term "thermoplastic'' refers to the 

5 conventional meaning of thermoplastic, i.e., a composition, compound, material, etc., that 

exhibits the property of a material, such as a high polymer, that softens when exposed to 

sufficient heat and generally returns to its original condition when cooled to room temperature. 

Thermoplastics may include, but are not limited to, polyesters (e.g., polyhydroxyalkanoates, 

polyethyleneterephthalate, etc.), poly( viny lchloride ), poly( vinyl acetate), polycarbonates, 

l 0 polymethy lmethacry late, cellulose esters, poly( styrene), poly( ethylene), poly(propylene ), cyclic 

olefin polymers, poly(ethylene oxide), nylons, polyurethanes, protein polymers, etc. 

For the purposes of the present invention, the term "plasticizer" refers to the conventional 

meaning of this term as an agent which softens a polymer, thus providing flexibility, durability, 

etc. Plasticizers may be advantageously used in amounts of. for example, from about 0.01 to 

I 5 about 45% by weight. e.g., from about 3 to about 15% by weight of the polymer, although other 

concentrations may be used to provide desired flexibility, durability, elc. Plasticizers which may 

used in embodiments of the present invention include, for example, aliphatic carboxylic acids, 

aliphatic carboxylic acid metal salts, aliphatic esters, aliphatic amides, alkyl phosphate esters, 

dialkylether diesters, dialkylether esters, tricarboxylic esters, epoxidized oils and esters, 

20 polyesters, polyglycol diesters, alkyl alkylether diesters, aliphatic diesters, alkylether monoesters, 

citrate ester, dicarboxylic esters, vegetable oils and their derivatives, esters of glycerine, ethers, 

etc., and mixtures thereof. For example, with starch-based polymers (e.g., plant starch), the 

plasticizers may include one or more aliphatic acids (e.g., oleic acid, linoleic acid, stearic acid, 

palmitic acid. adipic acid, lauric acid, myristic acid, linolenic acid, succinic acid, malic acid, 

25 cerotic acid, elc.), one or more low molecular weight aliphatic polyesters, one or more aliphatic 

amides (e.g., oleamide, stearamide, linoleamlde, cycle-n-lactam, c:-caprolactam, lauryl lactam, 

N,N-dibutyl stearamide, N,N-dimethyl oleamide, etc.), one or more aliphatic carboxylic acid 

esters (e.g., methoxyethyl oleate, diisooctyl sebacate, bis(2-butoxyethyl) adipate, dibenzyl 

sebacate, isooctyl- isodecyl adipate, butyl epoxy fatty acid ester, epoxidized butyl 
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acetoricinoleate, and low molecule weight (300-1200) poly(l,2-propylene glycol adipate, etc.), 

one or more aliphatic carboxylic acid metal salts (e.g., magnesium oleate, ferrous oleate, 

magnesium stearate, ferrous stearate, calcium stearate, zinc stearate, magnesium stearate, zinc 

stearate pyrrolidone, etc.) See published PCT Pat App. No. 2003/05198 I (Wang et al.), 

5 published June 26, 2003, the entire disclosure and contents of which are hereby incorporated by 

reference. 

For the purposes of the present invention, the term ··compatibilizer'' refers to a 

composition, compound, etc., used to enhance reextrusion of polymer(s), plastic trim, etc., in 

thermoforming recycle operations by causing what may be two or more dissimilar polymers to 

IO provide a homogeneous, or more homogeneous, melt during reextrusion, and to avoid or 

minimize disassociation when recycled material is added back to the polymer feedstock being 

extruded. Compatibilizers which may be used in embodiments of the present invention include, 

for example, polyolefins, polybutadienes, polystyrenes, etc., modified with maleic anhydride, 

citrates of fatty acids, glycerol esters, etc. The compatibilizer may be advantageously used in 

15 amounts from about 0.005 to about l 0% by weight, for example from about 0.0 I to about 5% by 

weight of the polymer, although other concentrations may be used so long as they are effective at 

keeping the two or more polymers miscible and more homogeneous. Maleated 

polyolefins/polybutadienes/polystyrenes are commercially available compatibilizers, sold by 

Eastman (EPOLENES®), Crompton (POL YBONDS®), Honeywell (A-C®), and Sartomer 

20 (Ricons®). 1\.faleated and epoxidized rubbers, derived from natural rubbers, may also be useful 

as compatibilizers, for example, maleic anhydride grafted rubber, epoxy/hydroxyl functionalized 

polybutadiene, etc. Other carboxylic acid modified polyolefin copolymers, such as those from 

succinic anhydride, may also be used. Monomers such as maleic anhydride, succinic anhydride, 

etc., may also be added directly along with or without other commercial compatibilizers to 

25 prepare in situ compatabilized blends. See U.S. Pat. No. 7,256,223 (Mohanty et al.), issued 

August 14, 2007, the entire disclosure and contents of which is hereby incorporated by reference. 

Other useful compatibilizers may include poly(2-alkyl-2-oxazolines), such as, for example, 

poly(2-ethyl-2-oxazoline) (PEOX), poly(2-propionyl-2-oxazoline). poly(2-phenyl-2-oxazolone), 

etc. See U.S. Pat. No. 6,632,923 (Zhang et al.), issued October 14, 2003, the entire disclosure 

30 and contents of which is hereby incorporated by reference. These compatibilizers may be 
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included singly or as combinations of compatibilizers. For example, with starch-based polymers 

(e.g., plant starch), the compatibilizers may include one or more products (or complexes) of co­

monomers and anhydrides ( or their derivatives) at, for example, a l: I mole ratio), wherein the 

co-monomer may include one or more of: acrylonitrile, vinyl acetate, acrylamide, acrylic acid, 

5 glutaric acid, methacrylate, styrene, etc., and wherein the anhydride (or derivative) may include 

one or more of: acetic anhydride, methacrylic acid anhydride, succinic anhydride, maleic 

anhydride, maleimide, etc. See published PCT Pat App. No. 2003/051981 (Wang et al.), 

published June 26, 2003, the entire disclosure and contents of which are hereby incorporated by 

reference. 

10 For the purposes of the present invention, the term "significant weight amount" refers to 

an amount of the renewable polymer which may be at least about 50% by weight of the 

composite, for example, at least about 80% by ,veight, (e.g., at least about 90% by weight) of the 

composite. 

Description 

15 Much work has been done on modifying PLA to survive storage and distribution 

conditions involving higher temperatures (e.g., above about J 40°F (60°C)) that may cause 

deformation of articles comprising PLA due to gravity, residual mold stress, etc. Modification 

methods have included the addition of mineral fillers (talc, calcium carbonate, or nanoclay) to 

PLA or small amounts of fossil fuel resins and adjuvants. These methods may improve the 

20 performance of the PLA-containing articles in heat distortion test apparatus, but may also do 

little to improve the performance of these articles during higher temperature storage or 

transportation. The use of additives v,ith the PLA may be ineffective where the overall blend has 

PLA as a continuous phase. The mechanical strength of the PLA articles under slow temperature 

changes and small strain rates may be dominated by the strength of the continuous phase. While 

25 heat distortion temperature may be a widely used analysis method throughout the plastics 

industry, it has different mechanical conditions which may not be relevant to the storage 

condition issue. 

15 

Clearwater Paper Corp. - EX1002 
Clearwater Paper Corp. v. Graphic Packaging International LLC 

Page 614 of 1179



WO 2009/137382 PCT/US2009/042662 

In embodiments of the present invention, articles comprising a thcrmofom1able 

composite are provided which comprise: a core and a heat-resistant outer layer substantially 

surrounding the core. The core comprises a renewable polymer and/or natural fiber having: (a) 

a Ts value of up to about 90°C (e.g., in the range of from about 40° to about 90°C); (b) a heat 

5 distortion index of up to about 90°C (e.g., up to about 60°C, for example, up to about 54°C); and 

(c) optionally, a Tm in the range of from about 40° to about 250°C (e.g., in the range of from 

about 90° to about l 90°C). The outer heat-resistant layer comprises a heat-resistant polymer 

having: (a} a Ts value of greater than about 60°C (e.g., greater than about 75°C, for example, 

greater than about 100°C); (b) a heat distortion index of greater than about 50°C (e.g., greater 

IO than about 65°C, for example, greater than about 90°C); and (c) optionally, a Tm greater than 

about 60°C (e.g., greater than about 100°C, for example, greater than about 150°C; (b). The Ts 

value, heat distortion index (and optionally T rn) of the heat-resistant polymer is also greater than 

that of the renewable polymer, for example, the heat-resistant polymer has a Ts value, heat 

distortion index (and optionally Tm) at least about 5°C greater (e.g., at least about 10°C greater) 

15 than that of the renewable polymer. The renewable polymer comprises at least about 60% by 

weight (e.g., at least about 80% by weight, for example, at least about 90% by weight) of the 

composite. Such articles provide the ability to resist deformation during higher temperature 

conditions that may occur during storage and distribution. 

Embodiments of the present invention may include the use of laminar or laminated 

20 composite structures \.vherein the core comprises renewable PHAs, such of PLA, and wherein the 

outer layer comprises heat-resistant polymers such as polystyrene, polypropylene, etc., to make a 

high temperature deformation-resistant thermoformed article. One embodiment may comprise a 

laminate composite structure fanned with an upper (first} layer of a heat-resistant polymer, a 

middle (core) of PLA, and a bottom or lower (second) layer of a heat-resistant polymer. The 

25 overall PLA content of the composite structure may be very high, e.g.. at least about 80 % by 

weight of the composite structure. For example, 90% PLA content may be obtained by making a 

thennoformable structure which comprises l mil thick upper (first) layer of heat-resistant 

polymer, 20 mil thick middle (core) of PLA. and 1 mil thick bottom or lower (second) layer of 

heat-resistant polymer. At temperatures above those encountered in transportation such as, for 

30 example, about l 50°F (65.6°C) or higher, the heat-resistant polymer-containing layers would 
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provide enough strength for the article to resist distribution and storage stresses, even though the 

PLA core may have lost its mechanical strength, When the higher temperature condition is 

removed, the PLA may regain its original strength without deformation. 

In one embodiment of the present invention, the core may comprise a combination of 

5 renewable starch-based polymers with other materials, e.g., one or more plasticizers, one or more 

compatibiiizers, one or more other polymers, etc. For example, the core may comprise from 

about 20% to about 95% by weight of a combination comprising at least about 60% by weight 

(e.g., from about 65 to about 95% by v,.:eight) plant starch, and up to about 40% other materials, 

for example, from about l to about 15% by weight plasticizer (such as those previously 

IO described for starch-based polymers). from about 0.1 to about 5% by weight compatibilizer (such 

as those previously described for starch-based polymers), and from about I to about 20% by 

weight biodegradable polymer other than plant starch (such as polylactic acid and 

polyhydroxybutyrate-valerate ). Useful combinations of this type may include Plastarch 

Materials (PSM), such as HL-102 series granular material, made by Wu Han Hua Li 

15 Environment Protection Science & Technology Co., Ltd., of Wu Han Optic Valley, China), and 

which are disclosed in published PCT Pat App. No. 2003/051981 (Wang et ul.). published June 

26, 2003, the entire disclosure and contents of which are hereby incorporated by reference. 

One embodiment of the present invention may be a thermoformed article such as a food 

or beverage cup, lid, cutlery item, foodservice item, molded tray, food storage container, etc. 

20 Another embodiment of the present invention may be an article in the fonn of a thermoformed 

sheet comprising a core of renewable polymer between two layers comprising a heat-resistant 

polymer. Another embodiment of the present invention may be an article wherein the core 

comprising a renewable polymer may be blended with other non-renewable polymers. Another 

embodiment of the present invention may be an article wherein the core comprises a renewable 

25 polyhydroxyalkanoate polymer which may contain chain branching moieties or wherein the core 

comprises other additives. such as plasticizers, compatibilizers, etc., to change the properties of 

the core. Another embodiment of the present invention may be an article wherein the one or 

more of the core or outer layers may comprise one or more mineral fillers, for example, talc, 

calcium chloride, titanium dioxide, clay. etc., or mixtures thereof. 
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In embodiments of the present invention, a thermoformable composite may be provided 

by coextruding a heat-resistant polymer having the above defined Ts, heat distortion index, and 

optional Tm values, and renewable polymer having the above defined T,, heat distortion index 

and optional Tm values, wherein the renewable polymer in the core comprises a significant 

5 weight amount of the composite (for example, at least about 80% by weight), and wherein the 

heat-resistant polymer forms an outer layer which substantially surrounds the core (for example, 

at least about 90% of the surface area of the core, such as at least about 95% of the surface area 

of the core). Articles such as, for example. a food or beverage cup, lid, cutlery item, foodservice 

item, molded tray, food storage container, etc., may then thermoformed from the composite 

10 structure. 

Another embodiment of the present invention may be an article wherein the core or one 

or more outer layers may comprise a compatibilizer which enhances reextrnsion of polymer or 

plastic trim pieces obtained during trimming of the article which may be used in thennoforming 

recycle operations. Another embodiment of the present invention may be an article formed by 

15 compression molding or blow molding the thennoformable composite. Another embodiment of 

the present invention may be an article formed from a coextruded sheet from a roll fed through 

thermoforming operation, for example, with inline extrusion and thennofonning with recycle of 

trimmed polymer or plastic for regrinding. 

Referring to the drawings, an embodiment an article comprising a thermoformable 

20 laminate composite according to the present invention is illustrated in FIG. I in the form of~ for 

example, a beverage lid, indicated as l 00. Beverage lid 100 comprises an outer rim portion, 

indicated as 104, a center portion, indicated as 108, and a main body portion, indicated as 112, 

connecting center portion I 08 and rim portion l 04. 

FIG. 2 is a sectional view of the beverage lid l 00 to illustrate the composition of the 

25 various layers and core comprising a thermoformable laminate composite. As shown in FIG. 2, 

the thermoformable laminate composite comprises a thicker core 204 comprising a renewable 

polymer, for example. a po!yhydroxyalkanoate polymer, such as polylactic acid (PLA), a starch­

based polymer, a cellulose-based polymer, etc., plus any other optional components such as 

plasticizers, compatibilizers, etc. Core 204 is positioned between a first upper heat-resistant 
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layer 208 comprising a heat-resistant polymer, such as polystyrene, polypropylene, cellulose 

propionate, etc., and a second lower or bottom heat-resistant layer 212 which also comprises a 

heat-resistant polymer which may be the same or different from the heat-resistant polymer in 

first layer 204. The upper interface, indicated as 216, between first layer 208 and core 204, may 

5 be a distinct interface between layer 208 and core 204, or may comprise an interpenetrating 

network of layer 208 and core 204, may include a tie layer bem-·een layer 208 and core 204, etc. 

Similarly, the lower interface, indicated as 220, between second layer 212 and core 204, may be 

a distinct interface between layer 212 and core 204, or may comprise an interpenetrating network 

of layer 212 and core 204, may include a tie layer between layer 2 J 2 and core 204, etc. 

10 An embodiment of the method of the present invention for preparing a thermoformed 

article is further schematically illustrated in FIG. 3 which shows. thermoforming system, 

indicated generally as 300. In system 300, pellets of a renewable polymer such as PLA, are 

added, as indicated by arrow 304, to a core extruder, indicated as 308. Similarly, pellets of a 

heat resistant polymer, such as polystyrene, polypropylene, etc., are added, as indicated by arrow 

15 312, to an outer (CAP) layer extruder, indicated as 316. Core extruder 308 provides an extruded 

core, indicated by arrow 320, while CAP layer extruder 312 provides an extruded CAP layer, 

indicated by arrow 324. Core 320 and CAP layer 324 are combined in a coextruder, indicated as 

328. and may be coextruded at a temperature in the range of, for example, from about 155° to 

about 300°C (e.g., from about 200° to about 225°C). In coextruder 328, CAP layer 324 

20 surrounds core 320 to provide a hot coextruded laminate, indicated as 332. 

Hot laminate 332 passes through a series chill rolls, indicated generally as 336, to lower 

to the temperature of the laminate to provide cold web laminate composite, indicated as 340 to, 

for example, in the range of from about 25° to about l 50°C (e.g., from about 60° to about 75°C). 

Cold laminate composite web 340 passes through a remelt oven, indicated as generally 344, 

25 where cold I arninate composite web 340 is softened or melted at a temperature, for example, in 

the range of from about 100° to about 200°C (e.g., from about 120° to about l 80°C)., to provide a 

thennoformable laminate composite web, indicated generally as 348. Thermoformab!e laminate 

composite web 348 is passed through a thermoforming or molding section at a temperature , for 

example, in the range of from about 25° to about 75°C (e.g., from about 26° to about 40°C), 

30 indicated generally as 352, to provide a thermoformed or molded articles, of three are 
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schematically shown and indicated as 356-1, 356-2 and 356-3. Thermoformed article 356-2 is 

shown as passing through a trimmer press 358 for remove excess material (e.g, flashing) to 

provide finished article 356-3, which may then exits system 300, as indicated by arrow 360. 

The trimmed material from article 356-2 many be recycled, as indicated by arrow 364. 

5 Recycled material 364 is sent to a chopper or grinder, indicated as 368, to provide size reduced 

recycled material. The size reduced recycled material is then returned, as indicated by arrow 372 

for blending with PLA pellets in core extruder 308. 

Fig. 4 is a graph which shows a typical Differential Scanning Calorimetry (DSC) 

Spectrum of PLA. It illustrates a Glass transition temperature {Tg) around 60°C, a 

JO Crystallization Temperature (T,:) at I 07°C, and a Melting Temperature (Tm) at I 45°C. 

Fig. 5 is a graph which shows a differential Scanning Calorimetry (DSC) Spectra of 

PLHB 120 and PLHE24. It illustrates a big decrease of Glass transition temperature (T g) from 

around 60°C to 14 and 24°C and similar Melting Temperature (Tm) at 145°C comparing to the 

15 data in Figure 1. These data suggested the thermal property modification of the samples. 

Fig. 6 is a graph which shows a differential Scanning Calorimetry (DSC) Spectra of 

PLHL34 and PLHL89. It illustrates a decrease of Glass transition temperature (Tg) from around 

60°C to 47and 50°C, obviously change of Crystallization Temperature (Tc), and much higher 

20 Melting Temperature (Tm) at 17 I 0C comparing to the data in Figure 1. These data suggested the 

thermal property modification of the samples. 

It should be appreciated that the embodiments illustrated in FIGS. 1 to 6 are provided to 

illustrate the teachings of the present invention. Alterations or modifications within the skill of 

the art of the embodiments in FIGS. I to 3 are considered within the scope of the present 

25 invention, so long as these alterations or modifications operate in a same or similar manner, 

function, elc. 
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EXAI\IPLES 

General formulations of core polymers are shown in the following Tables I and 2: 

Table I 

General PSM 1 pp2 Tenite3 PLA/?vIPLA 4 

Formulalion No. 

I 90-95% 5-10% 0% 0% 

2 90-95% 0% 5-10% 0% 

0., 80-90% 5-10% 5-10% Oo• :, 1/o 

45 20-52% 0% 23-37% 24-50% 

1Plastarch Materials: starch-based resin comprising plant starch, plasticizer, compatibilizer and 
5 biodegradable polymer made by Wu Han Hua Li Environment Protection Science & Technology 

Co., Ltd., of Wu Han Optic Valley, China. PSM comprises 100% biodegradable materials and 
greater than about 95% biobased {renewable) materials. PSM may be processed at temperatures 
in the range of, for example, from about 155° to about 210°C. 

2Polypropylene (extrusion grade) 

10 3Cellulose propionate (from Eastman Chemicals) 

15 

4PLA: polylactic acid; MPLA: maleic anhydride modified PLA, which is used as a 
compatibilizer for blends of PLA and PSM. Ratio PLA:MPLA may be in range of from about 
100:0.2 to about I :2. 

5Total renewable polymer in the range of from about 60 to about 88% by weight. 

The general formulations shown in Table I are prepared by feeding mixtures of resin 

pellets for each listed polymer (within the percentages indicated) into a single or twin extruder 

and extruded at temperatures in the range of. for example, from about 155° to about 210°C. 

Outer skin layers (i.e., upper and lower CAP !ayers) are also prepared by coextrusion of 

polystyrene (Chevron MC3 lOO), polypropylene and/or Tenite with the core. Cores prepared 

20 from general fonnulations nos. 1-4 may have thicknesses of in the range of from about 12 to 
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about 18 mils. For general formulation no. 1, skin layers of polypropylene may be prepared 

having thicknesses of in the range of from about I to about 5 mils. For general formulation no. 

2, skin layers of polypropylene or Tenite may be prepared having thicknesses of in the range of 

from about I to about 5 mils. For general formulation no. 3, skin layers of polypropylene may 

5 be prepared having thicknesses of in the range of from about l to about 5 mils. For general 

formulation no. 4, skin layers of polystyrene, poJypropylene or Tenite are prepared having 

thicknesses of in the range of from about l to about 5 mils. 

Table 2 Blending of PLA and PHA with/ Without additives 

PLA Resin,% Additives 
Run# A B C PHA E243 E283 E285 emoerature Soeed Torq 

1 100.0 170 low 7.0 
2 100.0 170 low 8.5 
3 100 0 170 low 10.0 
4 90.0 10.0 170 low 85 
5 85.0 10.0 50 170 low 8.5 
6 80.0 200 170 low 7.5 
7 80.0 15.0 5.0 170 low 8.0 
8 800 15.0 50 170 low 7.0 
9 100.0 180 low 6.0 

10 80.0 15.0 5.0 180 low 5.2 
11 85.0 100 5,0 180 low 6.2 
12 80.0 15.0 5.0 180 low 5.4 
13 100.0 190 low 4,6 
14 80.0 15.0 5.0 190 low 4.0 
15 90.0 10.0 190 low 6.0 
16 100.0 190 low 55 
17 80.0 15.0 5.0 180 hioh 5.8 
18 900 10.0 180 hiqh 8.5 
19 100,0 180 hiqh 5.3 
20 80,0 15.0 5.0 180 low 5.3 

Table 2 contains blend information and twin screw extruder (a Haake PolyDrive Mixer, 

l O which is an extruder with two screws) processing conditions for the experimental blends tested. 

The PLA resin (2002D) is a product of Natural Works LLC. The PHA ( IOOOP) is a product of 

Ningbo Tian'an Biological Materials Co., Ltd. 
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Table 3 BioResin Formulation and Their Heat Resistance 

Component % Extrusion Temp, F 200 F test Aging test 
Formula PLA 52.0% 
PLHE24 PHA 38.0% 

E243 10.0% 

380 pass pass 

Formula PLA 52.0% 
PLHE28 PHA 38.0% 

E283 10.0% 
350 pass pass 

Formula PLA 52.0% 
PLHB120 PHA 38.0% 

8S120 10.0% 
380 pass pass 

Formula PLA 52.0% 
PLHL89 PHA 38.0% 

LA89K 10.0% 
350 pass pass 

Formula PLA 52.0% 
PLHL34 PHA 38.0% 

L3410 10.0% 
380 fail pass 

Formula PSMI02 80.0% 
PSP80 pp 20.0% 

380 pass pass 

Table 3 contains blend information, twin screw extruder (a Brabender PS/6, which is an 

extruder with two screws) processing conditions, and testing results of the experimental blends. 

5 200 F testing is to place the specimen into a 200°F oven for 30 minutes, and the PASS means 

there is no deformation of the sample, and the F Al L means there is. The Aging test is to place 

the specimen into a 150°F oven for 3 weeks, and the PASS means the sample doesn't tum brittle, 

and the FAIL means it does. 
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Table-' PHA-PLA Pilot Plant Run RtSults 
Run# PHA,% PLA, ~,O BSl20, % L89(10, '% E24J. % LJ410, % 200 F le$t 

l 38 00 52.00 10.00 pass 
2 38 00 52.00 I0.00 pass 

3 38 00 52.00 W.OU pas$ 

4 38 00 52.00 I 1000 pass 

Table 4 contains blend information on a single screw extruder (which is an extruder with 

one screw), and testing results of the experimental blends. The 200 F testing is the same as that 

in the Table 3. 

Table 5 Fonnula with Modified PLA 

PHA, ~·o PLA, 0.co BSl20, % £243, % E285, % E283, % S3202, ~✓- LI 706, '}f 
Run# 

l 45.00 45.00 10.00 
2 47.50 47.50 5.00 
3 63.00 27.00 10.00 
4 66.50 28.50 5.00 
5 45.00 45.00 l0.00 
6 45.00 45.00 10.00 
7 45.00 45.00 10.00 
8 45.00 45.00 10.00 
9 45.00 45.00 10.00 
10 28.50 66.50 5.00 
l 1 28.50 66.50 5.00 

MA-PlA"', % PLA 'Vi, Starch-Glycerol {64:36) Starch-Glycerol {7327) 
12 25.00 30.00 45.00 
l3 25.00 30.00 45.00 
14 5.00 l5.00 80.00 
15 12.00 38.00 50.00 
16 5.00 15.00 80.00 
17 12.00 38.00 50.00 

•: MA-PLA: pla/ma/bpo = 97.5/2.0/0.5 Starch: Tate & Lyle Pearl Cron Starch 

Table 5 contains blend information of PLA, PHA and various additives on a twin screw 

extruder (a Brabender PS/6, which is an extruder with two screws), where MA is maleic 

IO anhydride, bpo is benzoyl peroxide. 
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Table 6 Bio-Resin Blends with Natural Fiber 

PLA, Tenite, PSM, Cellulose Temperature, 
Run# ~b % % Fiber,% C 

R6 -1 70 30 205 

R6 - 2 16 64 20 202 

R6 - 3 32 48 20 198 

R6 - 4 48 2 20 196 

R6 - 5 43 37 20 

R6 -6 43 37 20 

Table 6 contains blend information of Natural Fiber containing formulas and twin screw 

extrnder ( a Brabender PS/6, which is an extruder with two screws) processing conditions for the 

experimental blends tested, where PSM is a starch based resin (HL-102) produced by Wuhan 

5 Huali Environment Protection Science & Technology Co., Ltd., Tenite is a Cellulose Propionates 

(Tenite 337E) of Eastman Chemical Co., while the Cellulose Fiber (TC-750) is a product of 

Creaftll Fibers Corp. 

15 

All documents, patents, journal articles and other materials cited in the present 

application are hereby incorporated by reference. 

Although the present invention has been fully described in conjunction with several 

embodiments thereof with reference to the accompanying drawings, it is to be understood that 

various changes and modifications may be apparent to those skilled in the art. Such changes and 

modifications are to be understood as included within the scope of the present invention as 

defined by the appended claims, unless they depart therefrom. 
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WHAT IS CLAIMED IS: 

l. An article comprising a thennofonnable composite comprising: 

a core comprising a renewable polymer and/or natural fiber having: (a) a Ts value 

of up to about 90°C and (b) a heat distortion index of up to about 90°C and 

a heat-resistant outer layer substantially surrounding the core and comprising a 

heat-resistant polymer having: {a) a Ts value of greater than about 60°C; and (b) a 

heat distortion index of greater than about 50°C: 

wherein the renewable polymer and/or natural fiber comprises at least about 50% 

by weight of the composite; 

wherein the heat-resistant polymer has a Ts value and heat distortion index greater 

than that of the renewable polymer and/or natural fiber. 

2. The article of claim 1 wherein the renewable polymer and/or natural fiber comprises a 

polyhydroxyalkanoate polymer, a polycaprolactone polymer, a starch-based polymer, a 

15 cellulose-based polymer, or combination thereof. 

3. The article of claim 2 wherein the natural fiber are cellulose fibers and powders, rice fiber 

husk fiber, wheat barn fiber, straw fiber, corn cob fiber, wood fibers, and bamboo fibers. 

4. The article of claim 2 the renewable polymer comprises a polyhydroxyalkanoate 

polymer. 

20 5. The article of claim 4, wherein the polyhydroxyalkanoate polymer comprises one or more 

of poly-beta-hydroxybutyrate, poly-alpha-hydroxybutyratc, poly-3-hydroxypropionate, poly-3-

hydroxyvalerate, poly-4-hydroxybutyrate, poly-4-hydroxyvalerate, poly-5-hydroxyvalerate, 

poly-3-hydroxyhexanoate, poly-4-hydroxyhexanoate, poly-6-hydroxyhexanoate, 

polyhydroxybutyrate-valerate, polyglycolic acid, or polylactic acid. 

25 
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6. The article of claim 5, wherein wherein the polyhydroxyalkanoate polymer comprises 

polylactic acid. 

7. The article of claim 5, wherein the polylactic acid has a number average molecular 

weight in the range of from about 15,000 and about 500,000. 

8. The article of claim l, wherein the outer layer comprises a first and a second layer, and 

wherein the core is positioned between the first and second layers. 

9. The article of claim 8, wherein an interface is formed between the core and each of the 

first and second layers, and wherein one or more of the interfaces provides an interpenetrating 

network. 

10. The article of claim 1, which is in the fonn of a food or beverage cup, lid, cutlery item, 

foodservice item, molded tray, or food storage container. 

11. The article of claim I 0, which is in the form of a beverage lid. 

12. An anicle comprising a thennoformable composite comprising: 

a single layer having a combination of renewable polymer and natural fillers contained 

15 therein wherein the single layer comprising at least about 50% by weight bio-based material. 

13. The article of claim 12, wherein the bio-based material comprises cellulose fibers and 

powders, rice fiber husk fiber, wheat barn fiber, straw fiber, com cob fiber, wood fibers, and 

bamboo fibers. 

14. The article of claim 12, which is designed to be totally degraded in a natural environment 

20 or in a composter, preferably in a time period that is significantly shorter than that required for 

the degradation of conventional polymer or plastic materials. 

25 

15. The article of claim 12, which is selected from the group consisting of utensils, food 

serviceware, forks, spoon, knives, containers, bottles, foam material products, plates and pots or 

films, trash bags, grocery bags, drinking straws, spun-bonded non-woven material and sheets. 
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16. A process for preparing a biodegradable polymer composition useful for manufacturing 

bio-based biodegradable articles, the process comprising: 

17. 

( l) providing a renewable polymer and/or natural fiber having: (a) a Ts value of up to 

about 90°C~ and (b) a heat distortion index of up to about 90°C; 

(2) 

(3) 

providing a heat-resistant polymer having: (a) a Ts of greater than about 60°C; 

and (b) a heat distortion index greater than about 50°C, wherein the Ts value and 

heat distortion index of the heat-resistant polymer is greater than that of the 

renewable polymer and/or natural fiber; and 

coextruding the heat-resistant polymer and the renewable polymer to provide a 

thermofonnable composite comprising: 

a core comprising the renewable polymer and/or natural fiber, wherein the 

renewable polymer andior natural fiber comprises at least about 50% by 

weight of the composite; and 

a heat-resistant outer layer comprising the heat-resistant polymer which 

substantially surrounds the core. 

The process of claim 16, which comprises the further step ( 4) of lowering the 

temperature of composite after step (3) to provide a cold composite web. 

18. The process of claim 17, which comprises the further steps of: 

(5) 

(6) 

softening or melting the cold composite web to provide a thermoformable 

composite web; and 

passing the therrnoformable composite web through a thermoforming section to 

provide a thermoformed article. 

l 9. The process of claim 18. which comprises the further steps of: 

(7) removing excess material from the thermoformed article; and 
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(8) recycling the removed excess materiaL 

20. A substantially bio-based biodegradable article with improved mechanical properties 

obtainable by means of the process according to claim 16. 

5 
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
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New International Application Filed with the USPTO as a Receiving Office 
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Office Action Summary 

Application No. 

11/348, 150 

Examiner 

MARC A. PATTERSON 

Applicant(s) 

CLEVELAND ET AL. 

Art Unit 

1782 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address -­
Period for Reply 
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Status 
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3)0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213. 

Disposition of Claims 

4)1Zl Claim(s) 74-84.87 and 88 is/are pending in the application. 

4a) Of the above claim(s) __ is/are withdrawn from consideration. 

5)0 Claim(s) __ is/are allowed. 

6)[8J Claim(s) 74-84.87 and 88 is/are rejected. 

7)0 Claim(s) __ is/are objected to. 

8)0 Claim(s) __ are subject to restriction and/or election requirement. 

Application Papers 

9)0 The specification is objected to by the Examiner. 

10)0 The drawing(s) filed on __ is/are: a)O accepted or b)O objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d). 

11 )0 The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 119 

12)0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a)O All b)O Some * c)O None of: 

1.0 Certified copies of the priority documents have been received. 

2.0 Certified copies of the priority documents have been received in Application No. __ . 

3.0 Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 

*Seethe attached detailed Office action for a list of the certified copies not received. 
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1) [8J Notice of References Cited (PTO-892) 

2) 0 Notice of Draftsperson's Patent Drawing Review (PTO-948) 

4) 0 Interview Summary (PTO-413) 
Paper No(s)/Mail Date. __ . 

5) 0 Notice of Informal Patent Application 3) [8J Information Disclosure Statement(s) (PTO/SB/08) 
Paper No(s)/Mail Date 3/30/11. 

U.S. Patent and Trademark Office 

PTOL-326 (Rev. 08-06) 

6) 0 Other: __ . 

Office Action Summary Part of Paper No./Mail Date 20110411 
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Application/Control Number: 11 /348, 150 

Art Unit: 1782 

DETAILED ACTION 

WITHDRAWN REJECTIONS 

Page 2 

1. The 35 U.S.C. 102(b) rejection of Claims 74, 81- 83 and 85 - 88 as being anticipated by 

Asrar et al. (U.S. Patent No. 6,025,028), of record on page 2 of the previous Action, is 

withdrawn. 

NEW REJECTIONS 

Claim Rejections - 35 USC§ 102(b) 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form 

the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless -

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

3. Claims 76 - 78 and 80 are rejected under 35 U.S.C. 102(b) as being anticipated by Doane 

et al. (U.S. Patent No. 6,040,063). 

With regard to Claim 76, Doane et al discloses a laminate comprising substrate 

comprising a substrate ( column 4, lines 32 - 39) and an interior and exterior moisture protective 

layer (coating '16' in Figure 2; column 4, lines 29 - 31) comprising biodegradable polyester 

( column 4, line 52). 

With regard to Claims 77 - 78 and 80, Doane et al discloses polyester comprising 

polyhydroxyalkanoate (column 10, line 42) and a filler comprising calcium carbonate (column 9, 

line 41). 
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Application/Control Number: 11 /348, 150 

Art Unit: 1782 

Claim Rejections - 35 USC § 103(a) 

Page 3 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 

rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

5. Claims 74 - 75, 81 - 88 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

Asrar et al (U.S. Patent No. 6,025,028) in view of Lind et al (U.S. Patent 4,267,960). 

With regard to Claim 7 4, Asrar et al discloses a laminate comprising a substrate (paper 

bag; column 10, line 59 - 61) having a heat - sealable coating (column 10, lines 59 - 61), 

therefore an interior layer, which is a moisture protective layer comprising biodegradable 

polyester (column 1, line 7 - 11). Asrar et al fail to disclose a substrate in the form of a cup. 

Lind et al disclose a substrate in the form of a cup (bag structure shown in Figure 1) for 

the purpose of obtaining a substrate for packaging meat (column 3, lines 22 - 23). 

It therefore would have been obvious for one of ordinary skill in the art to provide for a 

substrate in the form of a cup in order to obtain a packaging for meat as taught by Lind et al. 

With regard to Claims 75 and 84, Asrar et al fail to disclose a polymeric protectant layer, 

moisture protective layer and product contact layer having a thickness of from five to thirty 

pounds per three thousand feet. However, Asrar et al discloses layers comprised in a cup, as 

discussed above. It therefore would have been obvious for one of ordinary skill in the art to have 

provided for a desired coat weight of polymeric protectant layer, moisture protective layer and 

product contact layer depending on the desired weight of the package. 
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Application/Control Number: 11 /348, 150 

Art Unit: 1782 

Page 4 

With regard to Claims 81 - 83 and 87 - 88, Asrar et al discloses polyester comprising 

polyhydroxyalkanoate (column 10, line 54 - 55) and a filler comprising calcium carbonate 

( column 8, lines 59 - 60). 

With regard to Claims 85 - 86, the laminate is a cup (tray; column 10, lines 59 - 61). 

6. Claim 79 is rejected under 35 U.S.C. 103(a) as being unpatentable over Doane et al. (U.S. 

Patent No. 6,040,063). 

Doane et al disclose a laminate as discussed above. Doane et al fail to disclose a 

polymeric protectant layer, moisture protective layer and product contact layer having a 

thickness of from five to thirty pounds per three thousand feet. However, Doane et al discloses 

layers comprised in a tray (column 4, lines 10 - 13), as discussed above. It therefore would have 

been obvious for one of ordinary skill in the art to have provided for a desired coat weight of 

polymeric protectant layer, moisture protective layer and product contact layer depending on the 

desired weight of the package. 

ANSWERS TO APPLICANT'S ARGUMENTS 

7. Applicant's arguments regarding the 35 U.S.C. 102(b) rejection of Claims 74, 81- 83 and 

85 - 88 as being anticipated by Asrar et al. (U.S. Patent No. 6,025,028), of record in the previous 

Action, have been considered and have been found to be persuasive. The rejection is therefore 

withdrawn. The new rejections above are directed to amended Claims 74, 81 - 83, and 85 - 88. 

Applicant's arguments regarding the 35 U.S.C. 102(b) rejection of Claims 76 - 78 and 80 

as being anticipated by Doane et al. (U.S. Patent No. 6,040,063), of record in the previous 
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Application/Control Number: 11 /348, 150 

Art Unit: 1782 

Page 5 

Action, have been considered but have not been found to be persuasive for the reasons set forth 

below. 

Applicant argues, on page 10 of the remarks dated March 30, 2011 that two distinct and 

separate moisture barrier layers are not disclosed by Doane et al. 

However, Figure 2 clearly shows two separate and distinct layers, 14 and 16, which are 

moisture barrier layers. 

Applicant also argues, on page 11, that Doane is not in the form of a cup. 

However, Doane has an inner surface with walls, as shown in Figure 1, and is therefore a 

cup. 

Applicant also argues on page 11 that a filler comprising calcium carbonate is not 

disclosed by Doane, although Doane discloses calcium carbonate. 

However, because Doane discloses calcium carbonate, Doane discloses calcium 

carbonate that at least partially fills the polyester of Doane. Furthermore, it is unclear why the 

calcium carbonate disclosed by Doane would fail to provide the properties provided by the 

claimed calcium carbonate. 

Applicant also argues, on page 15, that there is nothing in Doane to factually support why 

one of ordinary skill in the art would select the claimed coat weight. 

However, because the weight of Doane is dependent on the weight of the layers, in the 

absence of unexpected results it would have been obvious for one of ordinary skill in the art to 

select the claimed coat weight, or a different coat weight, depending on the desired use of the 

end product. 
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Application/Control Number: 11 /348, 150 

Art Unit: 1782 

8. Any inquiry concerning this communication or earlier communications from the 

Page 6 

examiner should be directed to Marc A Patterson whose telephone number is 571-272-1497. 

The examiner can normally be reached on Mon - Fri 8:30 AM - 5:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Rena Dye can be reached on 571-272-1498. The fax phone number for the 

organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 

Application Information Retrieval (PAIR) system. Status information for published applications 

may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 

applications is available through Private PAIR only. For more information about the PAIR 

system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

/Marc A Patterson/ 
Primary Examiner, Art Unit 1782 
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Docket No.: FDS-029388-US 

IN THE UNITED STATES PATENT & TRADEMARK OFFICE 

IN RE APPLICATION OF: 

CLEVELAND, et al. 

SERIAL NO: 11/348,150 

FILED: February 06, 2006 

GROUP ART UNIT: 1782 

EXAMINER: PATTERSON, MARC A. 

CONFIRMATION#: 5681 

FOR: BIODEGRADABLE PAPER-BASED LAMINATE WITH 
MOISTURE BARRIER PROPERTIES AND METHOD 
BIODEGRADABLE PAPER-BASED LAMINATE 

AMENDMENT 

United States Patent and Trademark Office 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-14 5 0 

Dear Sir: 

OXYGEN AND 
FOR MAKING 

In response to the Office Action (non-final) mailed April 14, 2011, the period for 

response which is set to expire July 14, 2011, please amend the above application as follows, as 

well as consider the following remarks. 

Applicants' representative, Matthew M Eslami, also respectfully requests a telephone 

conference in the event the Examiner has any questions, comments or suggestions that would 

place any pending claim not in allowable form in better condition for allowance. Applicant's 

representative may be reached directly at 513-248-6193. 

No extension of time is believed to be required. However, the Commissioner is hereby 

authorized by this paper to charge any fees due under 3 7 C.F.R. § § 1.16 and 1. 17 which may be 

required, including any required extension of time fees, or credit any overpayment, to Deposit 

Account No. 09-0525. 

Amendments to/Listing of the Claims begin on page 2 of this paper. 

Remarks/ Arguments begin on page 5 of this paper. 
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IN THE CLAIMS 
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The listing of claims will replace all prior versions, and listings, of claims in the application: 

Listing of Claims: 

Claims 1-73. (Canceled). 

74. (Previously Presented) A product in the form of a cup comprising a laminate forming a 

moisture barrier, said laminate comprising: 

a substrate having a separate interior product contacting surface and a separate exterior 

surface; and 

a moisture protectant layer disposed solely on said interior surface of said substrate and 

comprising at least one biodegradable polyester polymer. 

75. (Previously Presented) The product laminate according to claim 74, wherein the moisture 

protectant layer has a coat weight of from 5 to 30 lbs/3000 ft2
. 

76. (Previously Presented) A product in the form of a cup comprising a laminate forming 

moisture barriers, said laminate comprising: 

a substrate having a separate interior product contacting surface and a separate exterior 

surface; 

a first moisture barrier layer disposed on said interior surface of said substrate; and 

a second moisture protectant layer disposed on said exterior surface of said substrate and 

comprising at least one biodegradable polyester polymer, wherein the second moisture 

barrier layer is separate from the first moisture barrier layer disposed on said interior 

surface of said substrate. 

77. (Currently Amended) The product according to Claim 88, wherein the second moisture 

protectant layer further comprises from 5 to 20 percent by weight of at least one filler. 
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78. (Currently Amended) The product according to Claim 77, wherein the second moisture 

protectant layer comprises from 5 to 20 percent by weight of at least one filler selected from the 

group consisting of calcium carbonate, starch, clay kaolin, talc, cellulose fibers, and 

diatomaceous earth. 

79. (Previously Presented) The product according to claim 76, wherein the second moisture 

protectant layer has a coat weight of from 5 to 30 lbs/3000 ft2
. 

80. (Currently Amended) The product according to Claim 76, wherein the second moisture 

protectant layer further comprises from 5 to 20 percent by weight of at least one filler selected 

from the group consisting of calcium carbonate and starch. 

81. (Currently Amended) The product according to Claim 87, wherein the moisture protectant 

layer further comprises from 5 to 20 percent by weight of at least one filler. 

82. (Currently Amended) The product according to 81, wherein the moisture protectant layer 

comprises from 5 to 20 percent by weight of at least one filler selected from the group consisting 

of calcium carbonate, starch, clay kaolin, talc, cellulose fibers, and diatomaceous earth. 

83. (Currently Amended) The product according to Claim 74, wherein the moisture protectant 

layer further comprises from 5 to 20 percent by weight of at least one member selected from the 

group consisting of calcium carbonate and starch. 

84. (Currently Amended) The product according to Claim 74, wherein the substrate comprises 

paperboard; and the moisture protectant layer has a coat weight of from 5 to 30 lbs/3000 ft2 and 

comprises polylactic acid and from 5 to 20 percent by weight of at least one member selected 

from the group consisting of calcium carbonate and starch. 

85-86 (Cancelled). 
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87. (Previously Presented) The product according to claim 74, wherein the at least one 

biodegradable polyester polymer is selected from the group consisting of compostable polylactic 

acid and a compostable polyhydroxyalkanoate. 

88. (Previously Presented) The product according to claim 76, wherein the second moisture 

protectant layer comprises at least one biodegradable polyester polymer selected from the group 

consisting of compostable polylactic acid and a compostable polyhydroxyalkanoate. 
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Favorable reconsideration of this application is respectfully requested. Claims 1-73 and 

85-86 have previously been cancelled. Claims 74-84 and 87-88 are currently pending. 

B. Procedural Matters 

Applicants gratefully acknowledge the Examiner's statements at pages 2 and 4 of the 

present Office Action that the prior rejection of Claims 74, 81-83 and 87-88 under 35 U.S.C. § 

102(b) as being anticipated by U.S. Pat. No. 6,025,028 to Asrar et al (hereafter referred to as 

"Asrar") has been withdrawn in view of the persuasiveness of Applicants' arguments in their 

prior amendment after final of March 30, 2011 (hereafter referred to as "March 30, 2011 AAF"). 

C. Amendments to Claims 

Claims 77-78 and 81-82 have each been amended to recite that the respective moisture 

protect layers comprise from 5 to 20 percent by weight of the at least one filler. Support for 

these amendments to Claims 77-78 and 81-32 74 may be found, for example, in paragraph 

[0016] of the present application. 

Similar to amended Claims 78-79 and 81-82, Claims 83-84 have each been amended to 

recite that the respective moisture protectant layer comprises from 5 to 20 percent by weight of 

the at least one member selected from the group consisting of calcium carbonate and starch. 

Support for these amendments to Claims 83-84 may also be found, for example, in paragraphs 

[0016] and [0051] of the present application. 

D. Response to Rejection of Claims 76-78 and 80 under 35 U.S.C. § 102(b) as Being 

Anticipated by Doane 

At page 2 of the present Office Action, Claims 76-78 and 80 have been rejected under 35 

U.S.C. § 102(b) as being anticipated by U.S. Pat. No. 6,040,063 to Doane et al. (hereafter 

referred to as (hereafter referred to as "Doane"). This rejection is respectfully traversed with 

respect to these Claims, as amended or as currently presented, for at least the following reasons. 
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In support of the rejection of Claim 76 as being anticipated by Doane, the present Office 

Action makes the following allegation: 

Allegation 1: [Doane] discloses a laminate comprising [a] substrate ( column 4, 
lines 32-39) and an interior and exterior moisture protective layer ( coating 
'16' in Figure 2; column 4, lines 29-31) comprising [a] biodegradable polyester 
( column 4, line 52). 1 

What Allegation 1 asserts does not support the rejection of Claim 76 as anticipated by Doane. 

Claim 76 is distinguishable over Doane in reciting that the second moisture barrier layer of the 

laminate of the cup, which is disposed on the exterior substrate surface, is separate from the 

first moisture barrier layer disposed on the interior substrate surface. In other words, Claim 

76 recites two separate and distinct moisture barrier layers, one each disposed on the 

interior and exterior surface of the substrate. By contrast, and contrary to what Allegation 1 

asserts, coating layer 16 of Doane forms only one continuous and surrounding exterior layer 

with respect structure 12. In fact, and contrary to the requirements of 37 CFR § 1.104(c)(2)2 and 

MPEP § 707.05,3 Allegation 1 provides an inadequate explanation as to how Doane teaches 

two separate and distinct moisture barrier layers, one each disposed on the interior and 

exterior surface of the substrate according to amended Claim 76. 

In response to Applicants' argument at page 10 of their prior March 30, 2011 AAF that 

Doane does not disclose two separate and distinct moisture barrier layers, one each disposed on 

the interior and exterior surface of the substrate, page 5 of the present Office Action makes the 

following additional allegation: 

Allegation 2: However, Figure 2 [ of Doane] clearly shows two separate and 
distinct layers, 14 and 16, which are moisture barrier layers.4 

1 See page 2 of the present Office Action (emphasis added). 
2 37 CFR § l.104(c)(2) states, in relevant part, that: "The pertinence of each reference, if not apparent, must be 
clearly explained and each rejected claim specified." (Emphasis added.) 
3 MPEP § 707.05 (Citation of References) states, in relevant part, that: "When such prior art is cited, its pertinence 
should be explained." (Emphasis added.) 
4 See page 2 of the present Office Action (emphasis added). 
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What Allegation 2 asserts also does not support the rejection of Claim 76 as anticipated by 

Doane. Applicants agree that layers 14 and 16 shown in FIG. 2 of Doane are separate and 

distinct layers. But, again contrary to the requirements of 37 CFR § 1.104(c)(2)5 and MPEP § 

707.05,6 what Allegation 2 neglects to address, and what is not shown by layers 14 and 16 in 

FIG. 2 of Doane, are one of each of these separate and distinct moisture barrier layers being 

disposed on the interior and exterior surface of the substrate as recited in Claim 76. Instead, 

layer 14 is disposed on interior layer 12 (which Allegation 1 characterizes as the "substrate"), 

while layer 16 is disposed on layer 14 (not interior layer 12). Like Allegation 1, Allegation 2 

again mischaracterizes what is fairly taught by FIG. 2 of Doane with respect to the positioning 

of moisture barrier layers with respect to the interior and exterior surfaces of the substrate 

according to Claim 76. 

If the Examiner still maintains that Doane teaches a cup 7 comprising a laminate having 

two separate and distinct moisture barrier layers, one each disposed on the interior and 

exterior surface of the substrate according to Claim 76 based on what is asserted in 

Allegations 1-2, then Applicants also assert that this rejection under 35 U.S.C. § 102(b) appears 

to be based, at least partially, on facts within the Examiner's personal knowledge which have 

not been provided to Applicants. Accordingly, if the Examiner wishes to persist in this 

rejection of Claim 76 under 35 U.S.C. § 102(b) as being anticipated by Doane for the reasons 

presented in Allegations 1-2, Applicants respectfully request that he provide an 

affidavit/ declaration under 3 7 CFR § 1.104( d)(2)8 because this rejection appears to be based, at 

5 37 CFR § l.104(c)(2) states, in relevant part, that: "The pertinence of each reference, if not apparent, must be 
clearly explained and each rejected claim specified." (Emphasis added.) 
6 MPEP § 707.05 (Citation of References) states, in relevant part, that: "When such prior art is cited, its pertinence 
should be explained." (Emphasis added.) 
7 Page 5 of the present Office Action also asserts that page 11 of Applicants' prior March 30, 2011 AAF argues that 
"[Doane] is not in the form of a cup." But that assertion mischaracterizes what was said at page 11 of Applicants' 
prior March 30, 2011 AAF. Applicants' primary emphasis in their argument at page 11 of their prior March 30, 
2011 AAF was on Doane not teaching a laminate having two separate and distinct moisture barrier layers, one 
each disposed on the interior and exterior surface of the substrate according to Claim 76. In addition, the 
further assertion at page 5 of the present Office Action that Doane, because FIG. 1 shows "an inner surface with 
walls," "is therefore a cup" again mischaracterizes what even Doane identifies element 10 to be (a "foam tray"). 
See, for example, column 3, lines 56-57. In fact, nowhere does Doane even mention that its structure can be a cup 
according to Claim 76. 
8 See 37 CFR § l.104(d)(2) which states: "When a rejection in an application is based on facts within the personal 
knowledge of an employee of the Office, the data shall be as specific as possible, and the reference must be 
supported, when called for by the applicant, by the affidavit of such employee, and such affidavit shall be subject to 
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least partially, on facts within the Examiner's personal knowledge which have not been provided 

to Applicants, and which are not fairly taught or suggested by Doane, or any other verifiable 

evidence provided by the Examiner. 

In support of the rejection of Claims 77-78 and 80 as being anticipated by Doane, the 

present Office Action makes the following allegation: 

Allegation 3: [Doane] discloses [a] polyester compnsmg 
polyhydroxyalkanoate ( column 10, line 42) and a filler comprising calcium 
carbonate (column 9, line 41).9 

What Allegation 3 asserts also does not support the rejection of Claims 77-78 and 80, as 

amended, as being anticipated by Doane. Amended Claims 77-78 and 80 depend, directly or 

indirectly, from Claim 76. Accordingly, Amended Claims 77-78 and 80 are patentable over 

Doane for at least the same reasons presented above in response to Allegations 1-2, for why 

Claim 76 is patentable over this reference. 

In addition, Claims 77-78 and 80 are further distinguishable over Doane in reciting that 

the moisture protectant layer comprises at least one filler which may be calcium carbonate (see 

amended Claims 78 and 80). First, and contrary to the requirements of 37 CFR § 1.104(c)(2)10 

and MPEP § 707.05,11 Allegation 3 has mischaracterized what is fairly taught by Doane with 

regard to the use of calcium carbonate. Contrary to what Allegation 3 asserts, Doane does not 

teach that calcium carbonate is being used as a filler according to amended Claims 77-78 and 80. 

contradiction or explanation by the affidavits of the applicant and other persons." Applicants note that in the 
unpublished case of In re Sun, 31 USPQ2d 1451, 1455 (Fed. Cir. 1993), the USPTO argued "the procedures 
established by 37 C.F.R. Section l.107(b) (1993) [now 37 CFR § l.104(d)(2)] expressly entitle an Applicant, on 
mere request, to an examiner affidavit that provides [citations that support the Examiner's asserted level of skill in 
the art]" (emphasis added). Furthermore, in In re Sun, the Federal Circuit, held that "this procedure, so readily 
available, helps save the lack of citation in an office action from possible constitutional infirmity in denying 
reasonable notice and hence due process." See 31 USPQ2d at 1455. See also In re Vaidyanathan (Fed. Cir. 
2010)(non-precedential)(slip opinion at 18): "If it is not possible for the examiner to provide this type of 
information, the examiner might choose instead to provide an affidavit detailing the examiner's own personal 
knowledge ( as a person approximating one of ordinary skill in the art) of the technology in question ( citing 3 7 CFR 
§ 1.104( d)(2)) ( emphasis added)." 
9 See page 3 of the present Office Action (emphasis added). 
10 37 CFR § l.104(c)(2) states, in relevant part, that: "The pertinence of each reference, if not apparent, must be 
clearly explained and each rejected claim specified." (Emphasis added.) 
11 MPEP § 707.05 (Citation of References) states, in relevant part, that: "When such prior art is cited, its pertinence 
should be explained." (Emphasis added.) 
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Instead, Doane teaches that calcium carbonate 1s being used as a "nucleating agent" for a 

foamable composition. 12 

Second, these "nucleating agents" are taught by Doane for use in preparing natural 

polymer foams for structure 12, 13 and not hydroxyfunctional polyester layer 14 which is self­

adhered to the exterior surface of structure 12. In other words, and contrary to what Allegation 

3 asserts, Doane does not teach inclusion of calcium carbonate ( or any other disclosed 

"nucleating agent") in its hydroxyfunctional polyester layer 14 ( or layer 16), much less the 

moisture protectant layers of amended Claims 77-78 and 80. In fact, the Examiner previously 

agreed at an November 29, 2010 Interview14 that Doane does not teach inclusion of calcium 

carbonate or any other "filler" in the moisture protectant layers of amended Claims 77-78 and 80. 

In response to Applicants' argument at page 11 of their prior March 30, 2011 AAF that 

Doane does not disclose two separate and distinct moisture barrier layers, one each disposed on 

the interior and exterior surface of the substrate, page 5 of the present Office Action makes the 

following additional allegation: 

Allegation 4: However, because [Doane] discloses calcium carbonate, [Doane] 
discloses calcium carbonate that at least partially fills the polyester of 
[Doane]. Furthermore, it unclear why the calcium carbonate disclosed by 
[Doane] would fail to provide the properties provided by the claimed 
calcium carbonate. 15 

What Allegation 4 asserts also does not support the rejection of amended Claims 77-78 and 80 as 

anticipated by Doane. Like Allegation 3, and contrary to the requirements of 37 CFR § 

1.104(c)(2)16 and MPEP § 707.05, 17 what Allegation 4 asserts mischaracterizes what Doane 

teaches concerning the use of calcium carbonate (i.e., as a "nucleating agent" for a foamable 

composition). But more significantly, in asserting that the calcium carbonate of Doane "at least 

12 See column 9, lines 33-41, of Doane. 
13 See, for example, column 7, lines 53-56, and column 9, lines 4-6, of Doane. 
14 See page 9 of Applicants' prior amendment of December 10, 2010. 
15 See page 2 of the present Office Action (emphasis added). 
16 37 CFR § l.104(c)(2) states, in relevant part, that: "The pertinence of each reference, if not apparent, must be 
clearly explained and each rejected claim specified." (Emphasis added.) 
17 MPEP § 707.05 (Citation of References) states, in relevant part, that: "When such prior art is cited, its pertinence 
should be explained." (Emphasis added.) 
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partially fills the polyester," Allegation 4 completely ignores and further mischaracterizes where 

Doane positions this calcium carbonate "nucleating agent." Contrary to what Allegation 4 

suggests, the "polyester" referred to in Allegation 4 is again the polymer foam for structure 12, 

and not the hydroxyfunctional polyester layer 14 ( or layer 16) of Doane, much less the moisture 

protectant layers of amended Claims 77-78 and 80. 

In further response to what Allegation 4 erroneously asserts, Claims 77-78 and 80 have 

been amended to recite that the "at least one filler" ( e.g., calcium carbonate) comprises from 5 to 

20 percent by weight of the respective moisture protectant layer. Nowhere does Doane teach 

that its foamable polymers comprise this recited amount of these "nucleating agents." In fact, 

nowhere does Doane mention any amount for these "nucleating agents." 

If the Examiner still maintains that Doane teaches at least one filler in the moisture 

protectant layer in an amount of from 5 to 20 percent weight according to amended Claims 77-

78 and 80 based on what is asserted in Allegations 3-4, then Applicants also assert that this 

rejection under 35 U.S.C. § 102(b) appears to be based, at least partially, on facts within the 

Examiner's personal knowledge which have not been provided to Applicants. Accordingly, if 

the Examiner wishes to persist in this rejection of amended Claims 77-78 and 80 under 35 U.S.C. 

§ 102(b) as being anticipated by Doane for the reasons presented in Allegations 3-4, Applicants 

respectfully request that he provide an affidavit/declaration under 3 7 CFR § 1.104( d)(2) 

because this rejection appears to be based, at least partially, on facts within the Examiner's 

personal knowledge which have not been provided to Applicants, and which are not fairly taught 

or suggested by Doane, or any other verifiable evidence provided by the Examiner. 

For at least the foregoing reasons, Claims 76-78 and 80, as amended or as currently 

presented, are patentable over Doane. Accordingly, the rejection of these Claims under 35 

U.S.C. § 102(b) based on this reference should be withdrawn. 

E. Response to Rejection of Claims 74-75, 81-83, and 87-88 under 35 U.S.C. § 103(a) as 

Being Unpatentable over Asrar, in view of Lind 
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At pages 3-4 of the present Office Action, Claims 74, 81-83, and 87-88 18 have been 

rejected under 35 U.S.C. § 103(a) as being unpatentable over U.S. Pat. No. 6,025,028 to Asrar et 

al (hereafter referred to as "Asrar"), in view of U.S. Pat. No. 4,267,960 to Lind et al. (hereafter 

referred to as "Lind"). This rejection is respectfully traversed with respect to Claims, as 

amended or as currently presented, for at least the following reasons. 

In support of the rejection of Claim 74 as being unpatentable over Asrar, in view of 

Lind, page 3 of the present Office Action makes the following allegations: 

Allegation 5: [Asrar] discloses a laminate comprising a substrate a substrate 
(paper bag; column 10, lines 59-61) having a heat-sealable coating, therefore 
an interior layer, which is a moisture protective layer comprising [a] 
biodegradable polyester ( column 1, lines 7-11 ). [ Asrar] fails to disclose a 
substrate in the form of a cup. 19 

Allegation 6: [Lind] disclose[s] a substrate in the form of a cup (bag 
structure shown in Figure 1) for the purpose of obtaining a substrate for 
packaging meat (column 3, lines 22-23).20 

Allegation 7: It therefore would have been obvious to one of ordinary skill in 
the art to provide for a substrate in the form of a cup in order to obtain 
packaging for a meat as taught by [Lind].21 

What Allegations 5-7 assert does not support the rejection of Claim 74 as unpatentable over 

Asrar, even in view of Lind. Claim 74 recites a product in the form of a cup comprising the 

laminate forming a moisture barrier, said laminate comprising a substrate having a separate 

interior product contacting surface and a separate exterior surface, wherein the moisture 

protectant layer is disposed solely on the interior surface of the substrate. Claim 74 is therefore 

distinguishable over the teachings of Asrar at least with respect to the following features: (1) a 

cup comprising a laminate having a moisture protectant layer disposed on the interior 

surface of the substrate; (2) wherein the moisture protectant layer is disposed solely on the 

interior surface of the substrate. 

Contrary to what Allegation 5 asserts, Asrar does not teach that its coating (1) is on the 

18 Claims 85 and 86 have previously been cancelled, so the reference of this rejection to those Claims is moot. 
19 See pages 3 of the present Office Action (emphasis added). 
20 See pages 3 of the present Office Action (emphasis added). 
21 See page 3 of the present Office Action (emphasis added). 
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interior surface of the substrate when in the form of a cup, and especially (2) is solely on the 

interior surface of the substrate. Instead, all that Asrar says in column 10, lines 59-61, relied 

upon by Allegation 5 is that the "[p]referred objects suitable for coating" include "cups, paper, 

paper waste bags, etc." Nothing described in column 10, lines 59-61, of Asrar relied upon by 

Allegation 5 (or in any other portion of Asrar) can be construed as teaching features (1) or (2) of 

the cup recited in Claim 74. Instead, and contrary to the requirements of 37 CFR § 1.104(c)(2)22 

and MPEP § 707.05,23 Allegation 5 never properly explains how the "heat-sealable coating" of 

Asrar can be considered to be disposed on the interior surface according to Claim 7 4. 

What Allegation 6 asserts mischaracterizes what is fairly taught by Lind. Contrary to 

what Allegation 6 asserts, Lind does not teach a substrate in the form of a cup. Instead, as the 

portions ( column 3, lines 22-23 ) of this reference relied upon by Allegation 6 clearly say, Lind 

teaches a "heat sealable meat packaging bag." In fact, and contrary to the requirements of 37 

CFR § 1.104(c)(2)24 and MPEP § 707.05,25 the basis in Allegation 6 for construing the "meat 

packaging bag" of Lind to be equivalent to the "cup" of Claim 74 1s never explained and 

completely absent from the present Office Action. 

Indeed, the basis asserted in Allegation 7 for combining Lind with Asrar is simply a 

"conclusory statement" that provides no "rational" explanation for why one of ordinary skill in 

the art would combine Lind with Asrar with respect to Claim 74. "Rejections on obviousness 

grounds cannot be sustained by mere conclusory statements; instead there must be some 

articulated reasoning with some rational underpinning to support the legal conclusion of 

obviousness."26 In fact, even if Lind were combined with Asrar, Allegation 7 does not explain 

22 37 CFR § l.104(c)(2) states, in relevant part, that: "The pertinence of each reference, if not apparent, must be 
clearly explained and each rejected claim specified." (Emphasis added.) 
23 MPEP § 707.05 (Citation of References) states, in relevant part, that: "When such prior art is cited, its pertinence 
should be explained." (Emphasis added.) 
24 37 CFR § l.104(c)(2) states, in relevant part, that: "The pertinence of each reference, if not apparent, must be 
clearly explained and each rejected claim specified." (Emphasis added.) 
25 MPEP § 707.05 (Citation of References) states, in relevant part, that: "When such prior art is cited, its pertinence 
should be explained." (Emphasis added.) 
26 See e.g., In re Kahn, 78 U.S.P.Q.2d 1329, 1336 (Fed. Cir. 2006)(emphasis added), cited with approval in the 
Supreme Court's decision in KSR International Co. v. Teleflex, Inc., 550 U.S. 398, 418 (2007). In KSR 
International, the Supreme Court also observed "in formulating a rejection under 35 U.S.C. § 103(a) based upon a 
combination of prior art elements, it remains necessary to identify the reason why a person of ordinary skill in the art 
would have combined the prior art elements in the manner claimed." Id. See also In re Vaidyanathan (Fed. Cir. 
2010)(non-precedential)(slip opinion at 17): "Obviousness is determined as a matter of foresight, not hindsight. 

Clearwater Paper Corp. - EX1002 
Clearwater Paper Corp. v. Graphic Packaging International LLC 

Page 667 of 1179



Docket No. FDS-029388-US 
Application No. 11/348, 150 

Page 13 of 19 

how Lind supplies features (1) and (2) of Claim 74 which Applicants have asserted above in 

response to Allegation 5 to be missing from Asrar. 

If the Examiner still maintains that Asrar, in view of Lind, teaches (1) a cup comprising 

a laminate having a moisture protectant layer disposed on the interior surface of the 

substrate, (2) wherein the moisture protectant layer is disposed solely on the interior surface of 

the substrate according to amended Claim 7 4 based on what is asserted in Allegations 5-7, then 

Applicants assert that this rejection under 35 U.S.C. § 102(b) appears to be based, at least 

partially, on facts within the Examiner's personal knowledge which have not been provided to 

Applicants. Accordingly, if the Examiner wishes to persist in this rejection of Claim 74 under 

35 U.S.C. § 103(a) as being unpatentable over Asrar, in view of Lind, for the reasons presented 

in Allegations 5-7, Applicants respectfully request that he provide an affidavit/declaration 

under 37 CFR § 1.104(d)(2) because this rejection appears to be based, at least partially, on facts 

within the Examiner's personal knowledge which have not been provided to Applicants, and 

which are not fairly taught or suggested by Asrar, or any other verifiable evidence provided by 

the Examiner. 

In support of the rejection of Claims 75 and 84 as being unpatentable over Asrar, in view 

of Lind, the present Office Action makes the following allegations: 

Allegation 8: [Asrar] fails to disclose a polymeric protectant layer, moisture 
protective layer and product contact layer having a thickness of from five to 
thirty pounds per three thousand feet. However, [ Asrar] discloses layers 
comprised in a cup, as discussed above. It therefore would have been 
obvious for one of ordinary skill in the art to have provided for a desired coat 
weight of polymeric protectant layer, moisture protective layer and 
product contact layer depending on the desired weight of the package.27 

What Allegation 8 asserts does not support the rejection of Claims 75 or 84 as being 

unpatentable over Asrar, for at least the following reasons. First, for at least the reasons 

[Citations to KSR International and Graham v. John Deere Co. omitted]. KSR [International] did not free the 
PTO's examination process from explaining its reasoning. In making an obviousness rejection, the examiner 
should not rely on conclusory statements that a particular feature of the invention would have been obvious 
or was well known. Instead, the examiner should elaborate, discussing the evidence or reasoning that leads the 
examiner to such a conclusion (emphasis added). 
27 See page 3 of the present Office Action (emphasis added). 
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presented above in response to Allegations 5-7, Claim 74 is patentable over Asrar. Allegation 8 

does not assert that those features of Claim 74 (i.e., a cup comprising a laminate having a 

moisture barrier layer which is disposed solely on the interior product contacting surface) 

which were asserted to be missing from the teachings of Asrar are now taught by that 

reference. Claims 75 and 84 also depend directly from Claim 74, and are therefore patentable 

over Asrar ( even in view of Lind) for at least the same reasons presented above in response to 

Allegations 5-7 for why Claim 74 is patentable over this reference. 

Second, Allegation 8 concedes that the coat weights (not thickness as asserted in 

Allegation 8) recited in amended Claims 75 and 84 are not taught by Asrar. Instead, Allegation 

8 asserts that it "would be obvious . . . to have provided for a desired coat weight of polymeric 

protectant layer, moisture protective layer and product contact layer depending on the desired 

weight of the package." That assertion amounts to an impermissible "conclusory statement" 

without any "rational underpinning" which is factually unsupported by Asrar, the reference 

primarily relied upon in rejecting Claims 75 and 84. "Rejections on obviousness grounds cannot 

be sustained by mere conclusory statements; instead there must be some articulated reasoning 

with some rational underpinning to support the legal conclusion of obviousness."28 

Allegation 8 points to absolutely nothing in Asrar ( or any other verifiable evidence) to 

factually support why one of ordinary skill in the art would select the particular coat weights 

recited in Claims 75 and 84. In fact, it again appears that the Examiner is rejecting Claims 75 

and 84 as being unpatentable over Asrar, even in view of Lind, based, at least partially, on facts 

within the Examiner's personal knowledge which have not been provided to Applicants. 

Accordingly, if the Examiner wishes to persist in this rejection of Claims 75 and 84 under 35 

U.S.C. § 103(a) as being unpatentable over Asrar, even in view of Lind, for the reasons 

28 See e.g., In re Kahn, 78 U.S.P.Q.2d at 1336 (emphasis added), cited with approval in the Supreme Court's 
decision in KSR International Co. v. Teleflex, Inc., 550 U.S. 398, 418 (2007). In KSR International, the Supreme 
Court also observed "in formulating a rejection under 35 U.S.C. § 103(a) based upon a combination of prior art 
elements, it remains necessary to identify the reason why a person of ordinary skill in the art would have combined 
the prior art elements in the manner claimed." Id. See also In re Vaidyanathan (Fed. Cir. 2010)(non­
precedential)(slip opinion at 17): "Obviousness is determined as a matter of foresight, not hindsight. [Citations to 
KSR International and Graham v. John Deere Co. omitted]. KSR [International] did not free the PTO's 
examination process from explaining its reasoning. In making an obviousness rejection, the examiner should not 
rely on conclusory statements that a particular feature of the invention would have been obvious or was well 
known. Instead, the examiner should elaborate, discussing the evidence or reasoning that leads the examiner 
to such a conclusion (emphasis added). 
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presented m Allegation 8, Applicants respectfully request that he provide an 

affidavit/ declaration under 3 7 CFR § 1.104( d)(2) because this rejection appears to be based, at 

least partially, on facts within the Examiner's personal knowledge which have not been provided 

to Applicants, and which are not fairly taught or suggested by Asrar, Lind, or any other 

verifiable evidence provided by the Examiner. 

In support of the rejection of Claims 81-83, and 87-88 as being as being unpatentable 

over Asrar, in view of Lind, the present Office Action makes the following allegation: 

Allegation 9: [ Asrar] discloses [a] polyester comprising polyhydroxyalkanoate 
(column 10, line[s] 54-55) and a filler comprising calcium carbonate (column 8, 
lines 59-60).29 

What Allegation 9 asserts also does not support the rejection of amended Claims 81-83 and 

Claims 87-88 as being unpatentable over Asrar, even in view of Lind. Amended Claims 81-83 

and Claim 87 depend, directly or indirectly, from Claim 74. Accordingly, amended Claims 81-

83 and Claim 87 are patentable over Asrar for at least the same reasons presented above in 

response to Allegations 5-7 for why Claim 74 is patentable over this reference, even in view of 

what Lind teaches. 

In addition, amended Claims 81-83 are further distinguishable over Asrar, even in view 

of Lind, in reciting that the moisture protectant layer comprises at least one filler which may be 

calcium carbonate (see amended Claim 82). First, Allegation 9 has mischaracterized what is 

fairly taught by Asrar with regard to the use of calcium carbonate. Contrary to what Allegation 

9 asserts, Asrar does not teach that calcium carbonate is being used as a filler according to 

amended Claims 81-83. Instead, Asrar teaches inorganic compounds such as metal oxides, 

metal hydroxides, and metal carbonates, preferably of metals such as aluminum, antimony, tin, 

sodium, calcium, magnesium, barium or zinc, "can be used to further improve nucleation activity 

and/or reduce the extent of discoloration and/or improve the clarity of PHA-derived products 

when used in combination" with ODPA nucleants to form Asrar's coating comprising the 

PHAs.30 Nothing in Asrar suggests that calcium carbonate is being used as a filler according to 

29 See page 3 of the present Office Action (emphasis added). 
30 See column 8, lines 53-63, of Asrar. 
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In further response to what Allegation 9 erroneously asserts, Claims 81-83 have been 

amended to recite that the "at least one filler" (e.g., calcium carbonate) comprises from 5 to 20 

percent by weight of the respective moisture protectant layer. Asrar teaches that its "metal 

oxides, metal hydroxides, and metal carbonates" may be used with the ODP A nucleants in an 

amount of from 0.001 to 5 parts (most preferably from about 0.01 to 0.5 parts) per hundred parts 

of the PHA resin.31 But Asrar also teaches that the ODPA nucleants may be used in an amount 

of from 0.01 to 5 parts (most preferably from about 0.02-0.5 parts) per hundred parts of the PHA 

resin.32 Accordingly, given that Asrar does not teach what amounts of these "metal carbonates" 

should be used with what amounts of these ODP A nucleants, one of ordinary skill in this art 

would have no basis from this reference for selecting the amounts of "filler" recited in amended 

Claims 81-83. 

If the Examiner still maintains that Asrar teaches at least one filler in the moisture 

protectant layer in an amount of from 5 to 20 percent weight according to amended Claims 81-

83 based on what is asserted in Allegation 9, then Applicants also assert that this rejection under 

35 U.S.C. § 102(b) appears to be based, at least partially, on facts within the Examiner's personal 

knowledge which have not been provided to Applicants. Accordingly, if the Examiner wishes 

to persist in this rejection of amended Claims 81-83 under 35 U.S.C. § 103(a) as being 

unpatentable over Asrar, even in view of Lind, for the reasons presented in Allegation 9, 

Applicants respectfully request that he provide an affidavit/declaration under 37 CFR § 

1.104(d)(2) because this rejection appears to be based, at least partially, on facts within the 

Examiner's personal knowledge which have not been provided to Applicants, and which are not 

fairly taught or suggested by Asrar, Lind, or any other verifiable evidence provided by the 

Examiner. 

Claim 88 depends from Claim 76. But the present Office Action has not rejected Claim 

76 as unpatentable over Asrar. Accordingly, like Claim 76, amended Claim 88 must also be 

patentable over Asrar, even in view of Lind. 

31 See column 9, lines 1-8, of Asrar. 
32 See column 8, lines 43-45, of Asrar. 
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For at least the foregoing reasons, Claims 74-7, 81-84, and 87-88, as amended or as 

currently presented, are patentable over Asrar, even in view of Lind. Accordingly, the rejection 

of these Claims under 35 U.S.C. § 103(a) over this combination of references should be 

withdrawn. 

G. Response to Rejection of Claim 79 under 35 U.S.C. § 103(a) as Being Unpatentable 

over Doane 

At page 4 of the present Office Action, Claim 79 has been rejected under 35 U.S.C. § 

103(a) as being unpatentable over Doane. This rejection is respectfully traversed with 

respect to this Claim, as currently presented, for at least the following reasons. 

In support of the rejection of Claim 79 under 35 U.S.C. § 103(a) as being unpatentable 

over Doane, the present Office Action makes the following allegation: 

Allegation 10: [Doane] discloses a laminate as discussed above. [Doane] fails 
to disclose a polymeric protectant layer, moisture protective layer and product 
contact layer having a thickness of from five to thirty pounds per three 
thousand feet. However, [Doane] discloses layers comprised in a tray ( column 
4, lines 10-13), as discussed above. It therefore would have been obvious for 
one of ordinary skill in the art to have provided for a desired coat weight of 
polymeric protectant layer, moisture protective layer and product contact 
layer depending on the desired weight of the package.33 

What Allegation 10 asserts does not support the rejection of Claim 79 as being unpatentable over 

Doane for at least the following reasons. First, for at least the reasons presented above in 

response to Allegations 1-2, Claim 76 is patentable over Doane. Allegation 10 does not assert 

that those features in Claim 76 (i.e., the second moisture barrier layer disposed on the exterior 

substrate surface is separate from the first moisture barrier layer disposed on the interior 

substrate surface) which were asserted to be missing from the teachings of Doane are now 

taught by that reference. Claim 79 also depends directly from Claim 76, and is therefore 

patentable over Doane for at least the same reasons presented above in response to Allegations 

1-2 for why Claim 76 is patentable over this reference. 

33 See page 4 of the Final Action (emphasis added). 

Clearwater Paper Corp. - EX1002 
Clearwater Paper Corp. v. Graphic Packaging International LLC 

Page 672 of 1179



Docket No. FDS-029388-US 
Application No. 11/348, 150 

Page 18 of 19 

Second, Allegation 10 concedes that the coat weights (not thickness as asserted by 

Allegation 10) recited in amended Claim 79 are not taught by Doane. Instead, Allegation 7 

asserts that it "would be obvious . . . to have provided for a desired coat weight of polymeric 

protectant layer, moisture protective layer and product contact layer depending on the desired 

weight of the package." That assertion again amounts to an impermissible "conclusory 

statement" without any "rational underpinning" which is factually unsupported by Doane, the 

reference relied upon in rejecting amended Claim 79. "Rejections on obviousness grounds 

cannot be sustained by mere conclusory statements; instead there must be some articulated 

reasoning with some rational underpinning to support the legal conclusion of obviousness."34 

Allegation 10 points to absolutely nothing in Doane ( or any other verifiable evidence) to 

factually support why one of ordinary skill in the art would select the particular coat weights 

recited in Claim 79. In fact, it again appears that the Examiner is rejecting Claim 79 as being 

unpatentable over Doane based, at least partially, on facts within the Examiner's personal 

knowledge which have not been provided to Applicants. Accordingly, if the Examiner wishes 

to persist in this rejection of Claim 79 under 35 U.S.C. § 103(a) as being unpatentable over 

Doane for the reasons presented in Allegation 10, Applicants respectfully request that he 

provide an affidavit/declaration under 37 CFR § 1.104(d)(2) because this rejection appears to be 

based, at least partially, on facts within the Examiner's personal knowledge which have not been 

provided to Applicants, and which are not fairly taught or suggested by Doane, or any other 

verifiable evidence provided by the Examiner. 

For at least the foregoing reasons, Claim 79, as currently presented, is patentable over 

Doane. Accordingly, the rejection of this Claim under 35 U.S.C. § 103(a) over this reference 

should be withdrawn. 

34 See e.g., In re Kahn, 78 U.S.P.Q.2d at 1336 (emphasis added), cited with approval in the Supreme Court's 
decision in KSR International Co. v. Teleflex, Inc., 550 U.S. 398, 418 (2007). In KSR International, the Supreme 
Court also observed "in formulating a rejection under 35 U.S.C. § 103(a) based upon a combination of prior art 
elements, it remains necessary to identify the reason why a person of ordinary skill in the art would have combined 
the prior art elements in the manner claimed." Id. See also In re Vaidyanathan (Fed. Cir. 2010)(non­
precedential)(slip opinion at 17): "Obviousness is determined as a matter of foresight, not hindsight. [Citations to 
KSR International and Graham v. John Deere Co. omitted]. KSR [International] did not free the PTO's 
examination process from explaining its reasoning. In making an obviousness rejection, the examiner should not 
rely on conclusory statements that a particular feature of the invention would have been obvious or was well 
known. Instead, the examiner should elaborate, discussing the evidence or reasoning that leads the examiner 
to such a conclusion (emphasis added). 
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Claims 74-84 and 87-88, as amended or as currently presented, are patentable over the art 

relied upon in the present Office Action. Accordingly, Claims 74-84 and 87-88 are in condition 

for allowance, and favorable action is earnestly solicited thereon. 

Should the Examiner feel that there are any issues outstanding after consideration of this 

response, the Examiner is invited to contact Mr. Matthew M. Eslami at 513-248-6193 to expedite 

prosecution of the above application. 

No extension of time is believed to be required. However, the Commissioner is hereby 

authorized by this paper to charge any fees due under 3 7 C.F.R. § § 1.16 and 1. 17 which may be 

required, including any required extension of time fees, or credit any overpayment, to Deposit 

Account No. 09-0525. This paragraph is intended to be a CONSTRUCTIVE PETITION 

FOR EXTENSION OF TIME in accordance with 37 C.F.R. § 1.136(a)(3) if needed. 

Date: June 10, 2011 

Respectfully Submitted, 

By: /Matthew M. Eslami/ 

Matthew M. Eslami 
Reg. No. 45,488 
Patent Agent for Applicant 
International Paper Company 
6285 Tri-Ridge Boulevard 
Loveland, Ohio 45140 
Tel: (513) 248-6193 
Fax: (513) 248-6455 
e-mail: matt.eslami@ipaper.com 
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application from the International Bureau (PCT Rule 17.2(a)). 
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Application/Control Number: 11 /348, 150 

Art Unit: 1782 

DETAILED ACTION 

NEW REJECTIONS 

Claim Rejections -35 USC§ 102(b) 

Page 2 

1. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form 

the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless -

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

2. Claim 76 is rejected under 35 U.S.C. 102(b) as being anticipated by Doane et al. (U.S. 

Patent No. 6,040,063). 

With regard to Claim 76, Doane et al discloses a laminate comprising substrate 

comprising a substrate ( column 4, lines 32 - 39) and an interior and exterior moisture protective 

layer (coating '16' in Figure 2; column 4, lines 29 - 31) comprising biodegradable polyester 

( column 4, line 52). 

Claim Rejections -35 USC§ 103(a) 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 

rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

4. Claims 74 - 75, 81 - 88 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

Asrar et al (U.S. Patent No. 6,025,028) in view of Lind et al (U.S. Patent 4,267,960). 
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With regard to Claim 7 4, Asrar et al discloses a laminate comprising a substrate (paper 

bag; column 10, line 59 - 61) having a heat - sealable coating (column 10, lines 59 - 61), 

therefore an interior layer, which is a moisture protective layer comprising biodegradable 

polyester (column 1, line 7 - 11). Asrar et al fail to disclose a substrate in the form of a cup. 

Lind et al disclose a substrate in the form of a cup (bag structure shown in Figure 1) for 

the purpose of obtaining a substrate for packaging meat (column 3, lines 22 - 23). 

It therefore would have been obvious for one of ordinary skill in the art to provide for a 

substrate in the form of a cup in order to obtain a packaging for meat as taught by Lind et al. 

With regard to Claims 75 and 84, Asrar et al fail to disclose a polymeric protectant layer, 

moisture protective layer and product contact layer having a thickness of from five to thirty 

pounds per three thousand feet. However, Asrar et al discloses layers comprised in a cup, as 

discussed above. It therefore would have been obvious for one of ordinary skill in the art to have 

provided for a desired coat weight of polymeric protectant layer, moisture protective layer and 

product contact layer depending on the desired weight of the package. 

With regard to Claims 81 - 83 and 87 - 88, Asrar et al discloses polyester comprising 

polyhydroxyalkanoate (column 10, line 54 - 55) and a filler comprising calcium carbonate 

(column 8, lines 59 - 60) in the amount of 5% by weight (column 9, line 7). 

With regard to Claims 85 - 86, the laminate is a cup (tray; column 10, lines 59 - 61). 

5. Claim 77 - 80 are rejected under 35 U.S.C. 103(a) as being unpatentable over Doane et 

al. (U.S. Patent No. 6,040,063). 
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Doane et al disclose a laminate as discussed above. With regard to Claims 77 - 78 and 

80, Doane et al fail to disclose a calcium carbonate in the amount of 5 - 20% by weight. 

However, the calcium carbonate disclosed by Doane et al is for nucleation (column 9, lines 38 -

41). It therefore would have been obvious for one of ordinary skill in the art to select an amount 

of calcium carbonate depending on the desired amount of nucleation. 

With regard to Claim 79, Doane et al fail to disclose a polymeric protectant layer, 

moisture protective layer and product contact layer having a thickness of from five to thirty 

pounds per three thousand feet. However, Doane et al discloses layers comprised in a tray 

(column 4, lines 10 - 13), as discussed above. It therefore would have been obvious for one of 

ordinary skill in the art to have provided for a desired coat weight of polymeric protectant layer, 

moisture protective layer and product contact layer depending on the desired weight of the 

package. 

ANSWERS TO APPLICANT'S ARGUMENTS 

6. Applicant's arguments regarding the 35 U.S.C. 102(b) rejection of Claims 76-78 and 80 

as being anticipated by Doane et al. (U.S. Patent No. 6,040,063), 35 U.S.C. 103(a) rejection of 

Claims 74 - 75, 81 - 88 as being unpatentable over Asrar et al (U.S. Patent No. 6,025,028) in 

view of Lind et al (U.S. Patent 4,267,960) and 35 U.S.C. 103(a) rejection of Claim 79 as being 

unpatentable over Doane et al. (U.S. Patent No. 6,040,063) ofrecord in the previous Action, 

have been carefully considered but have not been found to be persuasive for the reasons set forth 

below. 
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Applicant argues, on page 7 of the remarks dated June 10, 2011, that although layers '14' 

and '16' of Doane et al are separate and distinct layers, the layers are not disposed on the interior 

and exterior surface of the substrate. 

However, both layers are clearly disposed on the interior and exterior surfaces of the 

substrate '12,' as shown in Figure 1. 

Applicant also argues on page 7 that Doane et al discloses a tray, but does not disclose a 

cup. 

However, as stated on page 2 of the previous Action, the tray disclosed by Doane et al is 

in the form of a cup as shown in Figure 1. 

Applicant also argues, on page 8, that the calcium carbonate disclosed by Doane et al is a 

nucleating agent, instead of a filler. 

However, as stated on page 5 of the previous Action, because Doane et al discloses 

calcium carbonate, it is unclear why the calcium carbonate disclosed by Doane et al would fail to 

provide the properties provided by the claimed calcium carbonate. 

Applicant also argues, on page 12, that the previous Action does not explain how the heat 

- sealable coating of Asrar et al is disposed on the interior surface. 

However, because Asrar et al discloses heat sealing of a bag with the coating, Asrar et al 

discloses a bag having the coating between surfaces that are heat - sealed, therefore on an interior 

surface. Asrar et al also does not disclose a coating that is disposed on an exterior surf ace. 

Applicant also argues on page 12, that a cup is not disclosed by Lind et al. 

However, Applicant has not addressed Figure 1 of Lind et al which discloses a bag in the 

form of a cup. 
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Applicant also argues on page 12 that no motivation is provided for the combination of 

Asrar et al with Lind et al. 

However, as stated above, it would have been obvious for one of ordinary skill in the art 

to provide for the cup - shaped bag in Lind et al in Asrar et al in order to obtain a packaging for 

meat as taught by Lind et al. 

Applicant also argues, on page 14, that the statement in the previous Action that it would 

have been obvious for one of ordinary skill in the art to vary the weight of the coating of Asrar et 

al depending on the desired weight of the cup is factually unsupported. 

However, because the coating would be a component of the cup, the weight of the cup 

would clearly be impacted by variance in the thickness of the coating. 

Applicant also argues, on page 15, that the calcium carbonate disclosed by Asrar et al is a 

nucleating agent, instead of a filler. 

However, as stated on page 5 of the previous Action, because Asrar et al discloses 

calcium carbonate, it is unclear why the calcium carbonate disclosed by Asrar et al would fail to 

provide the properties provided by the claimed calcium carbonate. 

Applicant also argues, on page 18, that the statement in the previous Action that it would 

have been obvious for one of ordinary skill in the art to vary the weight of the coating of Doane 

depending on the desired weight of the cup is factually unsupported. 

However, because the coating would be a component of the cup, the weight of the cup 

would clearly be impacted by variance in the thickness of the coating. 
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7. Applicant's amendment necessitated the new ground(s) ofrejection presented in this 

Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 

Applicant is reminded of the extension of time policy as set forth in 37 CPR 1.136( a). 

A shortened statutory period for reply to this final action is set to expire THREE 

MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 

MONTHS of the mailing date of this final action and the advisory action is not mailed until after 

the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 

will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 

CPR 1.136( a) will be calculated from the mailing date of the advisory action. In no event, 

however, will the statutory period for reply expire later than SIX MONTHS from the date of this 

final action. 

8. Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to Marc A Patterson whose telephone number is 571-272-1497. 

The examiner can normally be reached on Mon - Fri 8:30 AM - 5:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Rena Dye can be reached on 571-272-1498. The fax phone number for the 

organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 

Application Information Retrieval (PAIR) system. Status information for published applications 

may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 

applications is available through Private PAIR only. For more information about the PAIR 

system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

/Marc A Patterson/ 
Primary Examiner, Art Unit 1782 
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Docket No.: FDS-029388-US 

IN THE UNITED STATES PATENT & TRADEMARK OFFICE 

IN RE APPLICATION OF: 

CLEVELAND, et al. 

SERIAL NO: 11/348,150 

FILED: February 06, 2006 

GROUP ART UNIT: 1782 

EXAMINER: PATTERSON, MARC A. 

CONFIRMATION#: 5681 

FOR: BIODEGRADABLE PAPER-BASED LAMINATE WITH OXYGEN AND 
MOISTURE BARRIER PROPERTIES AND METHOD FOR MAKING 
BIODEGRADABLE PAPER-BASED LAMINATE 

REQUEST FOR RECONSIDERATION 

United States Patent and Trademark Office 
Customer Service Window, Mail Stop AF 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir: 

In response to the Office Action (made FINAL) mailed July 20, 2011, the period for 

response which is set to expire October 20, 2011, please reconsider the above-captioned 

application in view of the following remarks. Applicants submit there are good and sufficient 

reasons, in accordance with 3 7 CFR § 1.116(b ), for entering these remarks. In particular, it is 

believed these remarks will put the above-captioned application in better condition for 

appeal. 

Applicants respectfully request prompt issuance of an Advisory Action by the 

Examiner, as the present request for reconsideration is being timely filed on or before two 

months of the mailing date of the Final Action (i.e., on or before September 20, 2011 ). See 

MPEP § 706.07(£). Applicants' representative, Matt M. Eslami, also respectfully requests a 

telephone conference in the event the Examiner has any questions, comments or suggestions 

that would place any pending claim not in allowable form in better condition for allowance. 

Applicant's representative may be reached directly at 513-248-6193. 

The Listing of the Claims begins on page 2 of this paper. 

Remarks/Arguments begin on page 5 of this paper. 

Clearwater Paper Corp. - EX1002 
Clearwater Paper Corp. v. Graphic Packaging International LLC 

Page 687 of 1179



IN THE CLAIMS 

Docket No. FDS-029388-US 
Application No. 11/348,150 

Page 2 of20 

The listing of claims will replace all prior versions, and listings, of claims in the application: 

Listing of Claims: 

Claims 1-73. (Canceled). 

74. (Previously Presented) A product in the form of a cup comprising a laminate forming a 

moisture barrier, said laminate comprising: 

a substrate having a separate interior product contacting surface and a separate 

exterior surface; and 

a moisture protectant layer disposed solely on said interior surface of said substrate 

and comprising at least one biodegradable polyester polymer. 

75. (Previously Presented) The product laminate according to claim 74, wherein the 

moisture protectant layer has a coat weight of from 5 to 30 lbs/3000 ft2
. 

76. (Previously Presented) A product in the form of a cup comprising a laminate forming 

moisture barriers, said laminate comprising: 

a substrate having a separate interior product contacting surface and a separate 

exterior surface; 

a first moisture barrier layer disposed on said interior surface of said substrate; and 

a second moisture protectant layer disposed on said exterior surface of said substrate 

and comprising at least one biodegradable polyester polymer, wherein the second 

moisture barrier layer is separate from the first moisture barrier layer disposed on said 

interior surface of said substrate. 

77. (Previously Presented) The product according to Claim 88, wherein the second moisture 

protectant layer further comprises from 5 to 20 percent by weight of at least one filler. 

78. (Previously Presented) The product according to Claim 77, wherein the second moisture 
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protectant layer comprises from 5 to 20 percent by weight of at least one filler selected from 

the group consisting of calcium carbonate, starch, clay kaolin, talc, cellulose fibers, and 

diatomaceous earth. 

79. (Previously Presented) The product according to claim 76, wherein the second moisture 

protectant layer has a coat weight of from 5 to 30 lbs/3000 ft2
. 

80. (Currently Amended) The product according to Claim 76, wherein the second moisture 

protectant layer further comprises from 5 to 20 percent by weight of at least one filler 

selected from the group consisting of calcium carbonate and starch. 

81. (Currently Amended) The product according to Claim 87, wherein the moisture 

protectant layer further comprises from 5 to 20 percent by weight of at least one filler. 

82. (Currently Amended) The product according to 81, wherein the moisture protectant 

layer comprises from 5 to 20 percent by weight of at least one filler selected from the group 

consisting of calcium carbonate, starch, clay kaolin, talc, cellulose fibers, and diatomaceous 

earth. 

83. (Previously Presented) The product according to Claim 74, wherein the moisture 

protectant layer further comprises from 5 to 20 percent by weight of at least one member 

selected from the group consisting of calcium carbonate and starch. 

84. (Previously Presented) The product according to Claim 74, wherein the substrate 

comprises paperboard; and the moisture protectant layer has a coat weight of from 5 to 30 

lbs/3000 ft2 and comprises poly lactic acid and from 5 to 20 percent by weight of at least one 

member selected from the group consisting of calcium carbonate and starch. 

85-86 (Cancelled). 
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87. (Previously Presented) The product according to claim 74, wherein the at least one 

biodegradable polyester polymer is selected from the group consisting of compostable 

poly lactic acid and a compostable polyhydroxyalkanoate. 

88. (Previously Presented) The product according to claim 76, wherein the second moisture 

protectant layer comprises at least one biodegradable polyester polymer selected from the 

group consisting of compostable poly lactic acid and a compostable polyhydroxyalkanoate. 
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Favorable reconsideration of this application is respectfully requested. Claims 1-73 

and 85-86 have previously been cancelled. Claims 74-84 and 87-88 are currently pending. 

B. Response to Rejection of Claim 76 under 35 U.S.C. § 102(b) as Being Anticipated 

by Doane 

At page 2 of the Final Office Action ("Final Action"), Claim 76 has again been 

rejected under 35 U.S.C. § 102(b) as being anticipated by U.S. Pat. No. 6,040,063 to Doane 

et al. (hereafter referred to as (hereafter referred to as "Doane"). This rejection is 

respectfully traversed with respect to Claim 76, as currently presented, for at least the 

following reasons. 

In support of the rejection of Claim 76 as being anticipated by Doane, the Final 

Action makes the following allegation: 

Allegation 1: [Doane] discloses a laminate compnsmg [a] substrate 
(column 4, lines 32-39) and an interior and exterior moisture protective 
layer (coating '16' in Figure 2; column 4, lines 29-31) comprising [a] 
biodegradable polyester ( column 4, line 52). 1 

What Allegation 1 asserts does not support the rejection of Claim 76 as anticipated by 

Doane. Claim 76 is distinguishable over Doane in reciting that the second moisture barrier 

layer of the laminate of the cup, which is disposed on the exterior substrate surface, i§. 

separate from the first moisture barrier layer disposed on the interior substrate surface. 

In other words, Claim 76 recites two separate and distinct moisture barrier layers, ™ 
each disposed on the interior and exterior surface of the substrate. By contrast, and 

contrary to what Allegation 1 asserts, coating layer 16 of Doane forms only one continuous 

and surrounding exterior layer with respect structure 12. In fact, and contrary to the 

requirements of 37 CFR § 1.104(c)(2)2 and MPEP § 707.05,3 Allegation 1 provides a 

1 See page 2 of the Final Action (emphasis added). 
2 37 CFR § 1.104(c)(2) states, in relevant part, that: "The pertinence of each reference, if not apparent, must be 
clearly explained and each rejected claim specified." (Emphasis added.) 
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completely inadequate explanation as to how Doane teaches two separate and distinct 

moisture barrier layers, one each disposed on the interior and exterior surface of the 

substrate according to amended Claim 76. 

In response to Applicants' argument at pages 6-7 of their pnor June 10, 2011 

Response that Doane does not disclose two separate and distinct moisture barrier layers, one 

each disposed on the interior and exterior surface of the substrate, the Final Action makes the 

following additional allegation: 

Allegation 2: However, both layers [i.e., layers 14 and 16] are clearly 
disposed on the interior and exterior surfaces of the substrate '12' as 
shown in Figure 1 [of Doane].4 

What Allegation 2 asserts also does not support the rejection of Claim 76 as anticipated by 

Doane. Applicants agree that layers 14 and 16 shown in FIG. 2 of Doane are separate and 

distinct layers. But, again, and contrary to the requirements of 3 7 CFR § 1.104( c )(2)5 and 

MPEP § 707.05,6 what Allegation 2 neglects to address, and what is not shown by layers 14 

and 16 in FIG. 2 of Doane, are one of each of these separate and distinct moisture barrier 

layers being disposed on the interior and exterior surface of the substrate as recited in 

Claim 76. Instead, layer 14 is disposed on interior layer 12 (which Allegation 2 also 

mischaracterizes as the "substrate"), while layer 16 is disposed on layer 14 (not interior 

layer 12). Like Allegation 1, Allegation 2 again mischaracterizes what is fairly taught by 

FIG. 2 of Doane with respect to the positioning of moisture barrier layers with respect to the 

interior and exterior surfaces of the substrate according to Claim 76. 

If the Examiner still maintains that Doane teaches a cup 7 compnsmg a laminate 

having two separate and distinct moisture barrier layers, one each disposed on the 

3 MPEP § 707.05 (Citation of References) states, in relevant part, that: "When such prior art is cited, its 
pertinence should be explained." (Emphasis added.) 
4 See page 5 of the present Office Action (emphasis added). 
5 37 CFR § 1.104(c)(2) states, in relevant part, that: "The pertinence of each reference, if not apparent, must be 
clearly explained and each rejected claim specified." (Emphasis added.) 
6 MPEP § 707.05 (Citation of References) states, in relevant part, that: "When such prior art is cited, its 
pertinence should be explained." (Emphasis added.) 
7 Page 5 of the Final Action also asserts that page 7 of Applicants' prior June 10, 2011 Response argues that 
"[Doane] is not in the form of a cup." But that assertion mischaracterizes what was said at page 7 of 
Applicants' prior June 10, 2011 Response. Applicants' primary emphasis in their argument at page 7 of their 
prior June 10, 2011 Response was on Doane not teaching a laminate having two separate and distinct 
moisture barrier layers, one each disposed on the interior and exterior surface of the substrate according 
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interior and exterior surface of the substrate according to Claim 76 based on what is 

asserted in Allegations 1-2, then Applicants also assert that this rejection under 35 U.S.C. § 

102(b) appears to be based, at least partially, on facts within the Examiner's personal 

knowledge which have not been provided to Applicants. Accordingly, if the Examiner 

wishes to persist in this rejection of Claim 76 under 35 U.S.C. § 102(b) as being anticipated 

by Doane for the same reasons presented in Allegations 1-2, Applicants again respectfully 

request that he provide an affidavit/declaration under 37 CFR § 1.104(d)(2)8 because this 

rejection appears to be based, at least partially, on facts within the Examiner's personal 

knowledge which have not been provided to Applicants, and which are not fairly taught or 

suggested by Doane, or any other verifiable evidence provided by the Examiner. 

For at least the foregoing reasons, Claim 76, as currently presented, is patentable over 

Doane. Accordingly, the rejection of this Claim under 35 U.S.C. § 102(b) based on this 

reference should be withdrawn. 

C. Response to Rejection of Claims 74-75, 81-83, and 87-88 under 35 U.S.C. § 103(a) 

as Being Unpatentable over Asrar, in view of Lind 

At pages 2-3 of the Final Action, Claims 74, 81-83, and 87-889 have again been 

rejected under 35 U.S.C. § 103(a) as being unpatentable over U.S. Pat. No. 6,025,028 to 

Asrar et al (hereafter referred to as "Asrar"), in view of U.S. Pat. No. 4,267,960 to Lind et al. 

to Claim 76. In addition, the further assertion at page 5 of the Final Action that the "tray disclosed by" Doane 
"is in the form of a cup as shown in Figure 1" further mischaracterizes what even Doane identifies element 10 
to be (a "foam tray"). See, for example, column 3, lines 56-57. In fact, nowhere does Doane even mention that 
its structure can be a cup according to Claim 76. 
8 See 37 CFR § 1.104(d)(2) which states: "When a rejection in an application is based on facts within the 
personal knowledge of an employee of the Office, the data shall be as specific as possible, and the reference 
must be supported, when called for by the applicant, by the affidavit of such employee, and such affidavit shall 
be subject to contradiction or explanation by the affidavits of the applicant and other persons." Applicants note 
that in the unpublished case of In re Sun, 31 USPQ2d 1451, 1455 (Fed. Cir. 1993), the USPTO argued "the 
procedures established by 37 C.F.R. Section 1.107(b) (1993) [now 37 CFR § 1.104(d)(2)] expressly entitle an 
Applicant, on mere request, to an examiner affidavit that provides [citations that support the Examiner's 
asserted level of skill in the art]" (emphasis added). Furthermore, in In re Sun, the Federal Circuit, held that 
"this procedure, so readily available, helps save the lack of citation in an office action from possible 
constitutional infirmity in denying reasonable notice and hence due process." See 31 USPQ2d at 1455. See 
also In re Vaidyanathan (Fed. Cir. 2010)(non-precedential)(slip opinion at 18): "If it is not possible for the 
examiner to provide this type of information, the examiner might choose instead to provide an affidavit 
detailing the examiner's own personal knowledge (as a person approximating one of ordinary skill in the art) 
of the technology in question (citing 37 CFR § 1.104(d)(2)) (emphasis added)." 
9 As Applicants have even noted in their prior June 10, 2011 Response, Claims 85 and 86 have previously been 
cancelled, so the reference of this rejection to those Claims is moot. 
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(hereafter referred to as "Lind"). This rejection is respectfully traversed with respect to 

these Claims, as currently presented, for at least the following reasons. 

In support of the rejection of Claim 74 as being unpatentable over Asrar, in view of 

Lind, the Final Office Action makes the following allegations: 

Allegation 3: [Asrar] discloses a laminate compnsmg a substrate a 
substrate (paper bag; column 10, lines 59-61) having a heat-sealable coating, 
therefore an interior layer, which is a moisture protective layer comprising 
[a] biodegradable polyester ( column 1, lines 7-11 ). [ Asrar] fails to disclose 
a substrate in the form of a cup. 10 

Allegation 4: [Lind] disclose[s] a substrate in the form of a cup (bag 
structure shown in Figure 1) for the purpose of obtaining a substrate for 
packaging meat (column 3, lines 22-23). 11 

Allegation 5: It therefore would have been obvious to one of ordinary skill 
in the art to provide for a substrate in the form of a cup in order to obtain 
packaging for a meat as taught by [Lind]. 12 

What Allegations 3-5 assert does not support the rejection of Claim 74 as unpatentable over 

Asrar, even in view of Lind. Claim 74 recites a product in the form of a cup comprising 

the laminate forming a moisture barrier, said laminate comprising a substrate having a 

separate interior product contacting surface and a separate exterior surface, wherein the 

moisture protectant layer is disposed solely on the interior surface of the substrate. Claim 7 4 

is therefore distinguishable over the teachings of Asrar at least with respect to the following 

features: (1) a cup comprising a laminate having a moisture protectant layer disposed on 

the interior surface of the substrate; (2) wherein the moisture protectant layer is disposed 

solely on the interior surface of the substrate. 

Contrary to what Allegation 3 asserts, Asrar does not teach that its coating (1) is on 

the interior surface of the substrate when in the form of a cup, and especially (2) is solely on 

the interior surface of the substrate. Instead, all that Asrar says in column 10, lines 59-61, 

relied upon by Allegation 3 is that the "[p]referred objects suitable for coating" include 

"cups, paper, paper waste bags, etc." Nothing described in column 10, lines 59-61, of Asrar 

relied upon by Allegation 3 (or in any other portion of Asrar) can be construed as teaching 

10 See page 3 of the Final Action (emphasis added). 
11 See page 3 of the Final Action (emphasis added). 
12 See page 3 of the Final Action (emphasis added). 
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features (1) or (2) of the cup recited in Claim 74. Instead, and contrary to the requirements of 

37 CFR § 1.104(c)(2)13 and MPEP § 707.05, 14 Allegation 3 never properly explains how the 

"heat-sealable coating" of Asrar can be considered to be disposed on the interior surface 

according to Claim 74. 

What Allegation 4 asserts agam mischaracterizes what is fairly taught by Lind. 

Contrary to what Allegation 4 asserts, Lind does not teach a substrate in the form of a cup. 

Instead, as the portions (column 3, lines 22-23) of this reference relied upon by Allegation 4 

clearly say, Lind teaches a "heat sealable meat packaging bag." In fact, and contrary to the 

requirements of 37 CFR § 1.104(c)(2)15 and MPEP § 707.05,16 the basis in Allegation 4 for 

construing the "meat packaging bag" of Lind to be equivalent to the "cup" of Claim 74 is 

never explained and completely absent from the Final Action. 

Indeed, the basis asserted in Allegation 5 for combining Lind with Asrar is simply a 

"conclusory statement" that provides no "rational" explanation for why one of ordinary skill 

in the art would combine Lind with Asrar with respect to Claim 74. "Rejections on 

obviousness grounds cannot be sustained by mere conclusory statements; instead there must 

be some articulated reasoning with some rational underpinning to support the legal 

conclusion of obviousness."17 In fact, even if Lind were combined with Asrar, Allegation 5 

does not explain how Lind supplies features (1) and (2) of Claim 74 which Applicants have 

asserted above in response to Allegation 3 to be missing from Asrar. 

13 37 CFR § 1.104(c)(2) states, in relevant part, that: "The pertinence of each reference, if not apparent, must 
be clearly explained and each rejected claim specified." (Emphasis added.) 
14 MPEP § 707.05 (Citation of References) states, in relevant part, that: "When such prior art is cited, its 
pertinence should be explained." (Emphasis added.) 
15 37 CFR § 1.104(c)(2) states, in relevant part, that: "The pertinence of each reference, if not apparent, must 
be clearly explained and each rejected claim specified." (Emphasis added.) 
16 MPEP § 707.05 (Citation of References) states, in relevant part, that: "When such prior art is cited, its 
pertinence should be explained." (Emphasis added.) 
17 See e.g., In re Kahn, 78 U.S.P.Q.2d 1329, 1336 (Fed. Cir. 2006)(emphasis added), cited with approval in the 
Supreme Court's decision in KSR International Co. v. Teleflex, Inc., 550 U.S. 398, 418 (2007). In KSR 
International, the Supreme Court also observed "in formulating a rejection under 35 U.S.C. § 103(a) based upon 
a combination of prior art elements, it remains necessary to identify the reason why a person of ordinary skill in 
the art would have combined the prior art elements in the manner claimed." Id. See also In re Vaidyanathan 
(Fed. Cir. 2010)(non-precedential)(slip opinion at 17): "Obviousness is determined as a matter of foresight, not 
hindsight. [Citations to KSR International and Graham v. John Deere Co. omitted]. KSR [International] did 
not free the PTO's examination process from explaining its reasoning. In making an obviousness rejection, the 
examiner should not rely on conclusory statements that a particular feature of the invention would have 
been obvious or was well known. Instead, the examiner should elaborate, discussing the evidence or 
reasoning that leads the examiner to such a conclusion ( emphasis added). 
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If the Examiner still maintains that Asrar, in view of Lind, teaches (1) a cup 

comprising a laminate having a moisture protectant layer disposed on the interior surface 

of the substrate, (2) wherein the moisture protectant layer is disposed solely on the interior 

surface of the substrate according to amended Claim 74 based on what is asserted in 

Allegations 3-5, then Applicants assert that this rejection under 35 U.S.C. § 102(b) appears to 

be based, at least partially, on facts within the Examiner's personal knowledge which have 

not been provided to Applicants. Accordingly, if the Examiner wishes to persist in this 

rejection of Claim 74 under 35 U.S.C. § 103(a) as being unpatentable over Asrar, in view of 

Lind, for the same reasons presented in Allegations 3-5, Applicants again respectfully 

request that he provide an affidavit/declaration under 37 CFR § 1.104( d)(2)1 8 because this 

rejection appears to be based, at least partially, on facts within the Examiner's personal 

knowledge which have not been provided to Applicants, and which are not fairly taught or 

suggested by Asrar, or any other verifiable evidence provided by the Examiner. 

In response to Applicants' argument at pages 11-12 of their prior June 10, 2011 

Response that Allegation 319 "never properly explains how the 'heat-sealable coating' of 

Asrar can be considered to be disposed on the interior surface according to Claim 74," the 

Final Action makes the following additional allegation: 

Allegation 6: However, because [Asrar] discloses heat sealing of a bag 
with the coating, [ Asrar] discloses a bag having the coating between 
surfaces that are heat-sealed, therefore on an interior surface. [ Asrar] 
also does not disclose a coating that is disposed on an exterior surface. 20 

What Allegation 6 asserts also does not support the rejection of Claim 74 as unpatentable 

over Asrar, even in view of Lind. Like the response above to Allegation 3, and contrary to 

what Allegation 6 asserts, Asrar does not teach that its coating (1) is on the interior surface 

of the substrate when in the form of a cup, and especially (2) is solely on the interior surface 

of the substrate. Instead, and also contrary to the requirements of 37 CFR § 1.104(c)(2)21 and 

18 See footnote regarding what 37 CFR § 1.104(d)(2) states and relevant case law interpreting same. 
19 Referred to as "Allegation 5" in the Applicants' prior June 10, 2011 Response. 
20 See page 5 of the Final Action (emphasis added). 
21 37 CFR § 1.104(c)(2) states, in relevant part, that: "The pertinence of each reference, if not apparent, must 
be clearly explained and each rejected claim specified." (Emphasis added.) 
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MPEP § 707.05,22 Allegation 6 (like Allegation 3) never properly explains how the "heat­

sealable coating" of Asrar can be considered to be disposed on the interior surface according 

to Claim 74. 

If the Examiner still maintains that Asrar, in view of Lind, teaches (1) a cup23 

comprising a laminate having a moisture protectant layer disposed on the interior surface 

of the substrate, (2) wherein the moisture protectant layer is disposed solely on the interior 

surface of the substrate according to amended Claim 74 based on what is asserted in 

Allegations 3-6, then Applicants assert that this rejection under 35 U.S.C. § 102(b) appears to 

be based, at least partially, on facts within the Examiner's personal knowledge which have 

not been provided to Applicants. Accordingly, if the Examiner wishes to persist in this 

rejection of Claim 74 under 35 U.S.C. § 103(a) as being unpatentable over Asrar, in view of 

Lind, for the same reasons presented in Allegations 3-6, Applicants again respectfully 

request that he provide an affidavit/declaration under 37 CFR § 1.104( d)(2)24 because this 

rejection appears to be based, at least partially, on facts within the Examiner's personal 

knowledge which have not been provided to Applicants, and which are not fairly taught or 

suggested by Asrar, or any other verifiable evidence provided by the Examiner. 

In response to Applicants' argument at page 12 of their prior June 10, 2011 Response 

that Allegation 425 that "Lind does not teach a substrate in the form of a cup," the Final 

Action makes the following additional allegation: 

Allegation 7: However, Applicant[s] has not addressed Figure 1 of [Lind] 
which discloses a bag in the form of a cup.26 

What Allegation 7 asserts also does not support the rejection of Claim 74 as unpatentable 

over Asrar, even in view of Lind. Like Allegation 4 above, what Allegation 7 asserts 

mischaracterizes what is fairly taught by Lind because this reference teaches a bag, not a 

cup according to Claim 74. 

22 MPEP § 707.05 (Citation of References) states, in relevant part, that: "When such prior art is cited, its 
pertinence should be explained." (Emphasis added.) 
23 The assertion in Allegation 7 that "Applicant[s have] not addressed Figure 1 of [Lind] which discloses a bag 
in the form of a cup" at page 12 of their prior June 10, 2011 Response is nonsensical. Figure 1 shows a bag, 
not a cup, no matter what Allegation 7 asserts [Lind] teaches. 
24 See footnote regarding what 37 CFR § 1.104(d)(2) states and relevant case law interpreting same. 
25 Referred to as "Allegation 6" in the Applicants' prior June 10, 2011 Response. 
26 See page 5 of the Final Action (emphasis added). 
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In response to Applicants' argument at page 12 of their prior June 10, 2011 Response 

that Allegation 527 "is simply a "conclusory statement" that provides no 'rational' 

explanation for why one of ordinary skill in the art would combine Lind with Asrar with 

respect to Claim 74," the Final Action makes the following additional allegation: 

Allegation 8: However, as stated above, it would have been obvious for one 
of ordinary skill in the art to provide for the cup-shaped bag in [Lind] in 
[ Asrar] in order to obtain a packaging for meat as taught by [Lind]. 28 

What Allegation 8 asserts also does not support the rejection of Claim 74 as unpatentable 

over Asrar, even in view of Lind. Like the response above to Allegation 5, the basis 

asserted in Allegation 8 for combining Lind with Asrar is simply a "conclusory statement" 

that provides no "rational" explanation for why one of ordinary skill in the art would 

combine Lind with Asrar with respect to Claim 74. Also, even if Lind were combined with 

Asrar, Allegation 8 still does not explain how Lind supplies features (1) and (2) of Claim 74 

which Applicants have asserted above in response to Allegation 3 to be missing from Asrar. 

If the Examiner still maintains that Asrar, in view of Lind, teaches (1) a cup29 

comprising a laminate having a moisture protectant layer disposed on the interior surface 

of the substrate, (2) wherein the moisture protectant layer is disposed solely on the interior 

surface of the substrate according to amended Claim 74 based on what is asserted in 

Allegations 7-8, then Applicants again assert that this rejection under 35 U.S.C. § 102(b) 

appears to be based, at least partially, on facts within the Examiner's personal knowledge 

which have not been provided to Applicants. Accordingly, if the Examiner wishes to 

persist in this rejection of Claim 74 under 35 U.S.C. § 103(a) as being unpatentable over 

Asrar, in view of Lind, for the same reasons presented in Allegations 7-8, Applicants again 

respectfully request that he provide an affidavit/declaration under 37 CFR § 1.104( d)(2)30 

because this rejection appears to be based, at least partially, on facts within the Examiner's 

27 Referred to as "Allegation 7" in the Applicants' prior June 10, 2011 Response. 
28 See page 6 of the Final Action (emphasis added). 
29 The assertion in Allegation 7 that "Applicant[s have] not addressed Figure 1 of [Lind] which discloses a bag 
in the form of a cup" at page 12 of their prior June 10, 2011 Response is nonsensical. Figure 1 shows a bag, 
not a cup according to Claim 74, no matter what Allegation 7 asserts, as well as mischaracterizes [Lind] to 
teach. 
30 See footnote regarding what 37 CFR § 1.104(d)(2) states and relevant case law interpreting same. 
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personal knowledge which have not been provided to Applicants, and which are not fairly 

taught or suggested by Asrar, or any other verifiable evidence provided by the Examiner. 

In support of the rejection of Claims 75 and 84 as being unpatentable over Asrar, in 

view of Lind, the present Office Action makes the following allegations: 

Allegation 9: [ Asrar] fails to disclose a polymeric protectant layer, 
moisture protective layer and product contact layer having a thickness of 
from five to thirty pounds per three thousand feet. However, [ Asrar] 
discloses layers comprised in a cup, as discussed above. It therefore would 
have been obvious for one of ordinary skill in the art to have provided for 
a desired coat weight of polymeric protectant layer, moisture protective 
layer and product contact layer depending on the desired weight of the 
package.31 

What Allegation 9 asserts again does not support the rejection of Claims 75 or 84 as being 

unpatentable over Asrar, for at least the following reasons. First, for at least the same 

reasons presented above in response to Allegations 3-6, Claim 74 is patentable over Asrar. 

Allegation 9 does not assert that those features of Claim 74 (i.e., a cup comprising a laminate 

having a moisture barrier layer which is disposed solely on the interior product contacting 

surface) which were asserted to be missing from the teachings of Asrar are now taught by 

that reference. Claims 75 and 84 also depend directly from Claim 74, and are therefore 

patentable over Asrar ( even in view of Lind) for at least the same reasons presented above in 

response to Allegations 3-6 for why Claim 74 is patentable over this reference. 

Second, Allegation 9 concedes that the coat weights (not thickness as asserted in 

Allegation 8) recited in amended Claims 75 and 84 are not taught by Asrar. Instead, 

Allegation 8 asserts that it "would be obvious . . . to have provided for a desired coat weight 

of polymeric protectant layer, moisture protective layer and product contact layer depending 

on the desired weight of the package." That assertion amounts to an impermissible 

"conclusory statement" without any "rational underpinning" which is factually supported by 

Asrar, the reference primarily relied upon in rejecting Claims 75 and 84. "Rejections on 

obviousness grounds cannot be sustained by mere conclusory statements; instead there must 

31 See page 3 of the present Office Action (emphasis added). 
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be some articulated reasoning with some rational underpinning to support the legal 

conclusion of obviousness."32 

In response to Applicants' argument at page 14 of their prior June 10, 2011 Response 

that Allegation 933 "is simply a "conclusory statement" that provides no 'rational' 

explanation for why one of ordinary skill in the art would combine Lind with Asrar with 

respect to Claim 74," the Final Action makes the following additional allegation: 

Allegation 10: However, because the coating would be a component of the 
cup, the weight of the cup would clearly be impacted by variance in the 
thickness.34 

Like Allegation 9, what Allegation 10 asserts also does not support the rejection of Claims 75 

and 84 as unpatentable over Asrar, even in view of Lind. First, like Allegation 9, what 

Allegation 10 asserts is still an impermissible "conclusory statement" without any "rational 

underpinning" which is factually supported by Asrar, the reference primarily relied upon in 

rejecting Claims 75 and 84. In asserting that "the weight of the cup would clearly be 

impacted by variance in the thickness," Allegation 10 makes a clear admission of 

speculation by the Examiner having no factual support in the references relied upon (i.e., 

Asrar). In fact, in view of what Allegations 9 and 10 assert, it again appears that the 

Examiner is rejecting Claims 75 and 84 as being unpatentable over Asrar, even in view of 

Lind, based, at least partially, on facts within the Examiner's personal knowledge which 

have not been provided to Applicants. Accordingly, if the Examiner wishes to persist in 

this rejection of Claims 75 and 84 under 35 U.S.C. § 103(a) as being unpatentable over 

Asrar, even in view of Lind, for the same reasons presented in Allegations 9 and 10, 

Applicants again respectfully request that he provide an affidavit/declaration under 37 CFR 

32 See e.g., In re Kahn, 78 U.S.P.Q.2d at 1336 (emphasis added), cited with approval in the Supreme Court's 
decision in KSR International Co. v. Teleflex, Inc., 550 U.S. 398, 418 (2007). In KSR International, the 
Supreme Court also observed "in formulating a rejection under 35 U.S.C. § 103(a) based upon a combination of 
prior art elements, it remains necessary to identify the reason why a person of ordinary skill in the art would 
have combined the prior art elements in the manner claimed." Id. See also In re Vaidyanathan (Fed. Cir. 
2010)(non-precedential)(slip opinion at 17): "Obviousness is determined as a matter of foresight, not hindsight. 
[Citations to KSR International and Graham v. John Deere Co. omitted]. KSR [International] did not free the 
PTO's examination process from explaining its reasoning. In making an obviousness rejection, the examiner 
should not rely on conclusory statements that a particular feature of the invention would have been 
obvious or was well known. Instead, the examiner should elaborate, discussing the evidence or reasoning 
that leads the examiner to such a conclusion ( emphasis added). 
33 Referred to as "Allegation 8" in the Applicants' prior June 10, 2011 Response. 
34 See page 6 of the Final Action (emphasis added). 
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§ 1.104( d)(2)35 because this rejection appears to be based, at least partially, on facts within 

the Examiner's personal knowledge which have not been provided to Applicants, and which 

are not fairly taught or suggested by Asrar, Lind, or any other verifiable evidence provided 

by the Examiner. 

In support of the rejection of Claims 81-83, and 87-88 as being as being unpatentable 

over Asrar, in view of Lind, the present Office Action makes the following allegation: 

Allegation 11: [ Asrar] discloses [a] 
polyhydroxyalkanoate (column 10, line[s] 54-55) 
calcium carbonate ( column 8, lines 59-60).36 

polyester compnsmg 
and a filler comprising 

What Allegation 11 asserts also does not support the rejection of amended Claims 81-83 and 

Claims 87-88 as being unpatentable over Asrar, even in view of Lind. Amended Claims 81-

83 and Claim 87 depend, directly or indirectly, from Claim 74. Accordingly, amended 

Claims 81-83 and Claim 87 are patentable over Asrar for at least the same reasons presented 

above in response to Allegations 3-5 for why Claim 74 is patentable over this reference, even 

in view of what Lind teaches. 

In addition, amended Claims 81-83 are further distinguishable over Asrar, even in 

view of Lind, in reciting that the moisture protectant layer comprises at least one filler 

which may be calcium carbonate (see amended Claim 82). First, Allegation 11 has 

mischaracterized what is fairly taught by Asrar with regard to the use of calcium carbonate. 

Contrary to what Allegation 11 asserts, Asrar does not teach that calcium carbonate is being 

used as a filler according to amended Claims 81-83. Instead, Asrar teaches inorganic 

compounds such as metal oxides, metal hydroxides, and metal carbonates, preferably of 

metals such as aluminum, antimony, tin, sodium, calcium, magnesium, barium or zinc, "can 

be used to further improve nucleation activity and/or reduce the extent of discoloration and/or 

improve the clarity of PHA-derived products when used in combination" with ODPA 

nucleants to form Asrar's coating comprising the PHAs.37 Nothing in Asrar suggests that 

calcium carbonate is being used as a filler according to amended Claims 81-83. 38 

35 See footnote regarding what 37 CFR § 1.104(d)(2) states and relevant case law interpreting same. 
36 See page 3 of the present Office Action (emphasis added). 
37 See column 8, lines 53-63, of Asrar. 
38 Page 6 of the Final Action responds by asserting that "it is unclear why the calcium carbonate disclosed by 
[ Asrar] would fail to provide the properties provided by the claimed carbonate." But the purpose that Asrar 
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In further response to what Allegation 11 erroneously asserts, Claims 81-83 recite that 

the "at least one filler" ( e.g., calcium carbonate) comprises from 5 to 20 percent by weight 

of the respective moisture protectant layer. Asrar teaches that its "metal oxides, metal 

hydroxides, and metal carbonates" may be used with the ODP A nucleants in an amount of 

from 0.001 to 5 parts (most preferably from about 0.01 to 0.5 parts) per hundred parts of the 

PHA resin. 39 But Asrar also teaches that the ODPA nucleants may be used in an amount of 

from 0.01 to 5 parts (most preferably from about 0.02-0.5 parts) per hundred parts of the 

PHA resin. 40 Accordingly, given that Asrar does not teach what amounts of these "metal 

carbonates" should be used with what amounts of these ODPA nucleants, one of ordinary 

skill in this art would have no basis from this reference for selecting the amounts of "filler" 

recited in amended Claims 81-83. 

If the Examiner still maintains that Asrar teaches at least one filler in the moisture 

protectant layer in an amount of from 5 to 20 percent weight according to amended Claims 

81-83 based on what is asserted in Allegation 11, then Applicants also assert that this 

rejection under 35 U.S.C. § 102(b) appears to be based, at least partially, on facts within the 

Examiner's personal knowledge which have not been provided to Applicants. 

Accordingly, if the Examiner wishes to persist in this rejection of amended Claims 81-83 

under 35 U.S.C. § 103(a) as being unpatentable over Asrar, even in view of Lind, for the 

same reasons presented in Allegation 11, Applicants respectfully request that he provide an 

affidavit/declaration under 37 CFR § 1.104( d)(2)41 because this rejection appears to be based, 

at least partially, on facts within the Examiner's personal knowledge which have not been 

provided to Applicants, and which are not fairly taught or suggested by Asrar, Lind, or any 

other verifiable evidence provided by the Examiner. 

For at least the foregoing reasons, Claims 74-7, 81-84, and 87-88, as currently 

presented, are patentable over Asrar, even in view of Lind. Accordingly, the rejection of 

these Claims under 35 U.S.C. § 103(a) over this combination of references should be 

withdrawn. 

teaches for including calcium carbonate is clearly relevant, particularly with respect to whether this reference 
teaches the amounts recited in Claims 81-83 for the calcium carbonate used as filler. See argument in paragraph 
following. 
39 See column 9, lines 1-8, of Asrar. 
40 See column 8, lines 43-45, of Asrar. 
41 See footnote regarding what 37 CFR § 1.104(d)(2) states and relevant case law interpreting same. 
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D. Response to Rejection of Claims 77-80 under 35 U.S.C. § 103(a) as Being 

Unpatentable over Doane 

At page 3 of the Final Action, Claims 77-80 have been rejected under 35 U.S.C. § 

103(a) as being unpatentable over Doane. This rejection is respectfully traversed with 

respect to these Claims, as currently presented, for at least the following reasons. 

In support of the rejection of Claims 77-78 under 35 U.S.C. § 103(a) as being 

unpatentable over Doane, the Final Action makes the following allegation: 

Allegation 12: [Doane] fails to disclose a calcium carbonate in the amount 
of 5-20% by weight. However, the calcium carbonate disclosed by [] is for 
nucleation (column 9, lines 38-41). It there would have been obvious for 
one of ordinary skill in the art to select an amount of calcium carbonate 
depending on the desired amount. 42 

What Allegation 12 asserts does not support the rejection of Claims 77-78 as being 

unpatentable over Doane for at least the following reasons. First, for at least the same 

reasons presented above in Section B in response to Allegations 1-2, Claim 76 is patentable 

over Doane. Allegation 12 does not assert that those features recited in Claim 77 (i.e., 

second moisture barrier layer comprising from 5 to 20 percent by weight of at least one filler) 

or recited in Claim 78 (i.e., second moisture protectant layer comprises from 5 to 20 percent 

by weight of at least one filler selected from the group consisting of calcium carbonate, 

starch, clay kaolin, talc, cellulose fibers, and diatomaceous earth) which were asserted to be 

missing from the teachings of Doane are now taught by that reference. 43 

In support of the rejection of Claim 79 under 35 U.S.C. § 103(a) as being 

unpatentable over Doane, the Final Action makes the following allegation: 

Allegation 13: [Doane] fails to disclose a polymeric protectant layer, 
moisture protective layer and product contact layer having a thickness of 
from five to thirty pounds per three thousand feet. However, [Doane] 
discloses layers comprised in a tray ( column 4, lines 10-13), as discussed 

42 See page 4 of the Final Action (emphasis added). 
43 Similar to the assertion made at page 6 of the Final Action with respect to what Asrar teaches with respect to 
the calcium carbonate filler of Claims 81-83, page 5 of the Final Action also asserts "it is unclear why the 
calcium carbonate disclosed by [Doane] would fail to provide the properties provided by the claimed carbonate 
[of Claims 77-78 and 80]." But, again, the purpose that Doane teaches for including calcium carbonate is 
clearly relevant, particularly with respect to whether this reference teaches the amounts recited in Claims 77-78 
and 80 for the calcium carbonate used as filler. 
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above. It therefore would have been obvious for one of ordinary skill in 
the art to have provided for a desired coat weight of polymeric 
protectant layer, moisture protective layer and product contact layer 
depending on the desired weight of the package.44 

What Allegation 13 asserts agam does not support the rejection of Claim 79 as being 

unpatentable over Doane for at least the following reasons. First, for at least the same 

reasons presented above in Section B in response to Allegations 1-2, Claim 76 is patentable 

over Doane. Allegation 13 does not assert that those features in Claim 76 (i.e., the second 

moisture barrier layer disposed on the exterior substrate surface is separate from the first 

moisture barrier layer disposed on the interior substrate surface) which were asserted to 

be missing from the teachings of Doane are now taught by that reference. Claim 79 also 

depends directly from Claim 76, and is therefore patentable over Doane for at least the same 

reasons presented above in response to Allegations 1-2 for why Claim 76 is patentable over 

this reference. 

Second, Allegation 13 concedes that the coat weights (not thickness as asserted by 

Allegation 10) recited in amended Claim 79 are not taught by Doane. Instead, Allegation 13 

asserts that it "would be obvious . . . to have provided for a desired coat weight of polymeric 

protectant layer, moisture protective layer and product contact layer depending on the desired 

weight of the package." That assertion again amounts to an impermissible "conclusory 

statement" without any "rational underpinning" which is factually unsupported by Doane,45 

the reference relied upon in rejecting amended Claim 79.46 

44 See page 4 of the Final Action (emphasis added). 
45 Page 6 of the Final Action further asserts that "because the coating would be a component of the cup, the 
weight of the cup would clearly be impacted by variance in the thickness of the coating." But that assertion, 
again, provides no factually supported basis in Doane for why this reference would teach the specific coat 
weights recited in Claim 79. See also response to Allegation 10 in Section C above. 
46 See e.g., In re Kahn, 78 U.S.P.Q.2d at 1336 (emphasis added), cited with approval in the Supreme Court's 
decision in KSR International Co. v. Teleflex, Inc., 550 U.S. 398, 418 (2007). In KSR International, the 
Supreme Court also observed "in formulating a rejection under 35 U.S.C. § 103(a) based upon a combination of 
prior art elements, it remains necessary to identify the reason why a person of ordinary skill in the art would 
have combined the prior art elements in the manner claimed." Id. See also In re Vaidyanathan (Fed. Cir. 
2010)(non-precedential)(slip opinion at 17): "Obviousness is determined as a matter of foresight, not hindsight. 
[Citations to KSR International and Graham v. John Deere Co. omitted]. KSR [International] did not free the 
PTO's examination process from explaining its reasoning. In making an obviousness rejection, the examiner 
should not rely on conclusory statements that a particular feature of the invention would have been 
obvious or was well known. Instead, the examiner should elaborate, discussing the evidence or reasoning 
that leads the examiner to such a conclusion ( emphasis added). 
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Allegation 13 points to absolutely nothing in Doane ( or any other verifiable 

evidence) to factually support why one of ordinary skill in the art would select the particular 

coat weights recited in Claim 79. In fact, it again appears that the Examiner is rejecting 

Claim 79 as being unpatentable over Doane based, at least partially, on facts within the 

Examiner's personal knowledge which have not been provided to Applicants. 

Accordingly, if the Examiner wishes to persist in this rejection of Claim 79 under 35 U.S.C. § 

103(a) as being unpatentable over Doane for the same reasons presented in Allegation 13, 

Applicants again respectfully request that he provide an affidavit/declaration under 37 CFR 

§ 1.104( d)(2)47 because this rejection appears to be based, at least partially, on facts within 

the Examiner's personal knowledge which have not been provided to Applicants, and which 

are not fairly taught or suggested by Doane, or any other verifiable evidence provided by the 

Examiner. 

With respect to Claim 80 (which depends directly from Claim 76), and contrary to the 

requirements of 37 CFR § 1.104(b ),48 provides absolutely no explanation as to what the 

rejection of Claim 80 as being unpatentable over Doane is based on. Nonetheless, for at least 

the same reasons presented above in response to Allegations 12 and 13, Claim 80 is 

patentable over Doane. 

For at least the foregoing reasons, Claims 77-80, as currently presented, are patentable 

over Doane. Accordingly, the rejection of these Claims under 35 U.S.C. § 103(a) over this 

reference should be withdrawn. 

E. Conclusion 

Claims 74-84 and 87-88, as currently presented, are patentable over the art relied 

upon in the Final Action. Accordingly, Claims 74-84 and 87-88 are in condition for 

allowance, and favorable action is earnestly solicited thereon. 

Should the Examiner feel that there are any issues outstanding after consideration of 

this response, the Examiner is invited to contact the undersigned at 513-248-6193 to 

expedite prosecution of the above application. 

47 See footnote regarding what 37 CFR § 1.104(d)(2) states and relevant case law interpreting same. 
48 37 CFR § 1.104(b) states, in relevant part, that: "The examiner's action will be complete as to all matter." 
(Emphasis added.) 
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No extension of time is believed to be required. However, the Commissioner is 

hereby authorized by this paper to charge any fees due under 3 7 C.F .R. § § 1.16 and 1.17 

which may be required, including any required extension of time fees, or credit any 

overpayment, to Deposit Account No. 09-0525. This paragraph is intended to be a 

CONSTRUCTIVE PETITION FOR EXTENSION OF TIME in accordance with 37 

C.F.R. § 1.136(a)(3) if needed. 

Date: September 2, 2011 

Respectfully Submitted, 

By: /Matthew M. Eslami/ 

Matthew M. Eslami 
Reg. No. 45,488 
Patent Agent for Applicant 
International Paper Company 
6285 Tri-Ridge Boulevard 
Loveland, Ohio 45140 
Tel: (513) 248-6193 
Fax: (513) 248-6455 
e-mail: matt.eslami@ipaper.com 
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Multipart Description/PDF files in .zip description 
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Amendment Aher Final 1 1 

Claims 2 4 

Applicant Arguments/Remarks Made in an Amendment 5 20 

Warnings: 

Information: 

Total Files Size (in bytes) 219706 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
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New A~~lications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
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and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
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PTO/SB/06 (07-06) 
Approved for use through 1/31/2007. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number Filing Date 

Substitute for Form PTO-875 11/348, 150 02/06/2006 □ To be Mailed 

APPLICATION AS FILED- PART I OTHER THAN 

(Column 1) (Column 2) SMALL ENTITY 0 OR SMALL ENTITY 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($) 

~ BASIC FEE N/A N/A N/A N/A 300 (37 CFR 1.16(a), (b), or (c)) 

□ SEARCH FEE 
(37 CFR 1.16(k), (i), or (ml) 

N/A N/A N/A N/A 

□ EXAMINATION FEE 
(37 CFR 1.16(0), (p), or (q)) 

N/A N/A N/A N/A 

TOTAL CLAIMS * X $ OR X $ (37 CFR 1.16(i)) minus 20 = = = 

INDEPENDENT CLAIMS 
minus 3 = * X $ X $ (37 CFR 1.16(h)) = = 

If the specification and drawings exceed 100 

□APPLICATION SIZE FEE 
sheets of paper, the application size fee due 
is $250 ($125 for small entity) for each 

(37 CFR 1.16(s)) additional 50 sheets or fraction thereof. See 
35 U.S.C. 41(a)(1)(G) and 37 CFR 1.16(s). 

□ MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 

* If the difference in column 1 is less than zero, enter "O" in column 2. TOTAL TOTAL 300 

APPLICATION AS AMENDED- PART II 
OTHER THAN 

(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY 

CLAIMS HIGHEST 

09/02/2011 REMAINING NUMBER PRESENT 
RATE($) 

ADDITIONAL 
RATE($) 

ADDITIONAL 
f-- AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
z AMENDMENT PAID FOR 
w 

Total (37 CFR ~ 1.16(i)) • 13 Minus ** 73 = 0 X $ = OR X $52= 0 
0 Independent z * 2 Minus ···13 = 0 X $ = OR X $220= 0 w f37CFR 1.16fh\\ 

~ D Application Size Fee (37 CFR 1.16(s)) 
<( 

□ FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR 

TOTAL TOTAL 
ADD'L OR ADD'L 0 
FEE FEE 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

AFTER PREVIOUSLY EXTRA FEE($) FEE($) 

f--
AMENDMENT PAID FOR 

z Total (37 CFR * Minus ** = X $ = OR X $ = w 1.16(i\\ 

~ Independent * Minus *** X $ = OR X $ = 
0 (37CFR 1.16(hll = 

z D Application Size Fee (37 CFR 1.16(s)) w 
~ 
□ FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) <( OR 

TOTAL TOTAL 
ADD'L OR ADD'L 
FEE FEE 

* If the entry in column 1 is less than the entry in column 2, write "O" in column 3. Legal Instrument Examiner: 
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". /FELICIA ALLEN-JENKINS/ 
*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 

The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1. 

This collection of 1nformat1on 1s required by 37 CFR 1.16. The 1nformat1on 1s required to obtain or retain a benefit by the public which 1s to file (and by the USPTO to 
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, 
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. 
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2. 
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Application/Control Number: 11 /348, 150 

Art Unit: 1782 

ADVISORY ACTION 

Page 2 

Applicant's arguments filed September 2, 2011 have been fully considered but have not 

been found to be persuasive. 

1. Applicant argues, on page 5 of the remarks dated September 2, 2011, that Doane fails to 

disclose two separate and distinct moisture barrier layers, one each disposed on the interior and 

exterior surface of the substrate, because the second moisture barrier layer disclosed by Doane is 

disposed on the first moisture barrier layer instead of being disposed on the surf ace of the 

substrate. 

However, because the first moisture barrier layer '14' is disposed on the surface of the 

substrate, the second moisture barrier layer is also disposed on the surface of the substrate, 

although it is not in direct contact with the substrate. 

Applicant also argues, on page 8, that nothing in Asrar et al teaches that the disclosed 

heat sealable layer is disposed on the interior surface of the disclosed cup or bag and that the 

previous Action does not explain. 

However, because Asrar et al disclose a heat sealable layer, Asrar et al disclose a bag that 

is made by heat sealing and having an innermost layer comprising a heat sealing layer. 

Furthermore, a bag that is made by heat sealing and having an innermost layer comprising a heat 

sealing layer is taught by Lind et al. 

Applicant also argues, on page 9, that Lind et al teach a bag instead of a substrate in the 

form of a cup and that Lind et al teach a meat packaging bag. 

However, although a bag is disclosed by Lind et al, a cup shape is clearly shown in 

Figure 1 of Lind et al. 
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Application/Control Number: 11 /348, 150 

Art Unit: 1782 

Page 3 

Applicant also argues, on page 13, that the statement that the weight of the cup would be 

impacted by the variance in the thickness is an impermissibly conclusory statement. 

However, because the cup and coating are physically bonded, the statement is a 

permissibly conclusory statement. 

Applicant also argues, on page 15, that Asrar et al do not disclose a filler comprising 

calcium carbonate, because Asrar et al disclose calcium carbonate to improve nucleation and that 

the claimed amount of 5 to 100 percent by weight is not disclosed by Asrar et al. 

However, as stated in the previous Action, it would have been obvious for one of ordinary skill 

in the art to select an amount of calcium carbonate, depending on the desired amount of 

nucleation, and the selection of an amount between 5 to 100 percent by weight would be 

expected to produce the same structural properties as a filler. 

2. Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to Marc A Patterson whose telephone number is 571-272-1497. 

The examiner can normally be reached on Mon - Fri 8:30 AM - 5:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Rena Dye can be reached on 571-272-1498. The fax phone number for the 

organization where this application or proceeding is assigned is 571-273-8300. 
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Application/Control Number: 11 /348, 150 

Art Unit: 1782 

Page 4 

Information regarding the status of an application may be obtained from the Patent 

Application Information Retrieval (PAIR) system. Status information for published applications 

may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 

applications is available through Private PAIR only. For more information about the PAIR 

system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

/Marc A Patterson/ 
Primary Examiner, Art Unit 1782 
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Advisory Action 
Before the Filing of an Appeal Brief 

Application No. 

11/348, 150 

Examiner 

MARC PATTERSON 

Applicant(s) 

CLEVELAND ET AL. 

Art Unit 

1782 

--The MAILING DATE of this communication appears on the cover sheet with the correspondence address -­

THE REPLY FILED 02 September 2011 FAILS TO PLACE THIS APPLICATION IN CONDITION FOR ALLOWANCE. 
1. ~ The reply was filed after a final rejection, but prior to or on the same day as filing a Notice of Appeal. To avoid abandonment of this 

application, applicant must timely file one of the following replies: (1) an amendment, affidavit, or other evidence, which places the 
application in condition for allowance; (2) a Notice of Appeal (with appeal fee) in compliance with 37 CFR 41.31; or (3) a Request 
for Continued Examination (RCE) in compliance with 37 CFR 1.114. The reply must be filed within one of the following time 
periods: 

a) D The period for reply expires ___ months from the mailing date of the final rejection. 
b) [gl The period for reply expires on: (1) the mailing date of this Advisory Action, or (2) the date set forth in the final rejection, whichever is later. In 

no event, however, will the statutory period for reply expire later than SIX MONTHS from the mailing date of the final rejection. 
Examiner Note: If box 1 is checked, check either box (a) or (b). ONLY CHECK BOX (b) WHEN THE FIRST REPLY WAS FILED WITHIN TWO 
MONTHS OF THE FINAL REJECTION. See MPEP 706.07(1). 

Extensions of time may be obtained under 37 CFR 1.136(a). The date on which the petition under 37 CFR 1.136(a) and the appropriate extension fee 
have been filed is the date for purposes of determining the period of extension and the corresponding amount of the fee. The appropriate extension fee 
under 37 CFR 1.17(a) is calculated from: (1) the expiration date of the shortened statutory period for reply originally set in the final Office action; or (2) as 
set forth in (b) above, if checked. Any reply received by the Office later than three months after the mailing date of the final rejection, even if timely filed, 
may reduce any earned patent term adjustment. See 37 CFR 1.704(b). 
NOTICE OF APPEAL 
2. D The Notice of Appeal was filed on __ . A brief in compliance with 37 CFR 41.37 must be filed within two months of the date of 

filing the Notice of Appeal (37 CFR 41.37(a)), or any extension thereof (37 CFR 41.37(e)), to avoid dismissal of the appeal. Since a 
Notice of Appeal has been filed, any reply must be filed within the time period set forth in 37 CFR 41.37(a). 

AMENDMENTS 

3. D The proposed amendment(s) filed after a final rejection, but prior to the date of filing a brief, will not be entered because 
(a) D They raise new issues that would require further consideration and/or search (see NOTE below); 
(b)D They raise the issue of new matter (see NOTE below); 
(c) D They are not deemed to place the application in better form for appeal by materially reducing or simplifying the issues for 

appeal; and/or 
(d) D They present additional claims without canceling a corresponding number of finally rejected claims. 

NOTE: __ . (See 37 CFR 1.116 and 41.33(a)). 

4. D The amendments are not in compliance with 37 CFR 1.121. See attached Notice of Non-Compliant Amendment (PTOL-324). 

5. D Applicant's reply has overcome the following rejection(s): __ . 

6. D Newly proposed or amended claim(s) __ would be allowable if submitted in a separate, timely filed amendment canceling the 
non-allowable claim(s). 

7. [gl For purposes of appeal, the proposed amendment(s): a) D will not be entered, orb) ~ will be entered and an explanation of 
how the new or amended claims would be rejected is provided below or appended. 
The status of the claim(s) is (or will be) as follows: 
Claim(s) allowed: none. 
Claim(s) objected to: none. 
Claim(s) rejected: 74-84,87 and 88. 
Claim(s) withdrawn from consideration: none. 

AFFIDAVIT OR OTHER EVIDENCE 

8. D The affidavit or other evidence filed after a final action, but before or on the date of filing a Notice of Appeal will not be entered 
because applicant failed to provide a showing of good and sufficient reasons why the affidavit or other evidence is necessary and 
was not earlier presented. See 37 CFR 1.116(e). 

9. D The affidavit or other evidence filed after the date of filing a Notice of Appeal, but prior to the date of filing a brief, will not be 
entered because the affidavit or other evidence failed to overcome§.!! rejections under appeal and/or appellant fails to provide a 
showing a good and sufficient reasons why it is necessary and was not earlier presented. See 37 CFR 41.33(d)(1 ). 

1 0. D The affidavit or other evidence is entered. An explanation of the status of the claims after entry is below or attached. 
REQUEST FOR RECONSIDERATION/OTHER 

11. D The request for reconsideration has been considered but does NOT place the application in condition for allowance because: 

12. D Note the attached Information Disclosure Statement(s). (PTO/SB/08) Paper No(s). __ 
13. ~ Other: See attached. 

U.S. Patent and Trademark Office 
PTOL-303 (Rev. 08-06) Advisory Action Before the Filing of an Appeal Brief Part of Paper No. 20110916 
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Docket No.: FDS-029388-US 

IN THE UNITED STATES PATENT & TRADEMARK OFFICE 

IN RE APPLICATION OF: 

CLEVELAND, et al. 

SERIAL NO: 11/348,150 

FILED: February 06, 2006 

GROUP ART UNIT: 1782 

EXAMINER: PATTERSON, MARC A. 

CONFIRMATION#: 5681 

FOR: BIODEGRADABLE PAPER-BASED LAMINATE WITH OXYGEN AND 
MOISTURE BARRIER PROPERTIES AND METHOD FOR MAKING 
BIODEGRADABLE PAPER-BASED LAMINATE 

O.K. to enter 

/M.P./ 
09/22/2011 

REQUEST FOR RECONSIDERATION 

United States Patent and Trademark Office 
Customer Service Window, Mail Stop AF 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir: 

In response to the Office Action (made FINAL) mailed July 20, 2011, the period for 

response which is set to expire October 20, 2011, please reconsider the above-captioned 

application in view of the following remarks. Applicants submit there are good and sufficient 

reasons, in accordance with 3 7 CFR § 1.116(b ), for entering these remarks. In particular, it is 

believed these remarks will put the above-captioned application in better condition for 

appeal. 

Applicants respectfully request prompt issuance of an Advisory Action by the 

Examiner, as the present request for reconsideration is being timely filed on or before two 

months of the mailing date of the Final Action (i.e., on or before September 20, 2011 ). See 

MPEP § 706.07(£). Applicants' representative, Matt M. Eslami, also respectfully requests a 

telephone conference in the event the Examiner has any questions, comments or suggestions 

that would place any pending claim not in allowable form in better condition for allowance. 

Applicant's representative may be reached directly at 513-248-6193. 

The Listing of the Claims begins on page 2 of this paper. 

Remarks/Arguments begin on page 5 of this paper. 
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Please find below and/or attached an Office communication concerning this application or proceeding. 

The time period for reply, if any, is set in the attached communication. 
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Clearwater Paper Corp. - EX1002 
Clearwater Paper Corp. v. Graphic Packaging International LLC 

Page 716 of 1179



Examiner-Initiated Interview Summary 

Application No. 

11 /348, 150 

Examiner 

MARC PATTERSON 

All participants (applicant, applicant's representative, PTO personnel): 

Applicant(s) 

CLEVELAND ET AL. 

Art Unit 

1782 

(1) Marc Patterson. (3)Eric Guttag (Reg. No. 28,853). 

(2) Matt Eslami (Reg. No. 45.488). 

Date of Interview: 28 September 2011. 

Type: IZI Telephonic D Video Conference 
D Personal [copy given to: D applicant 

Exhibit shown or demonstration conducted: D Yes 
If Yes, brief description: __ . 

(4) Thomas Rvan (Reg. No. 43,072). 

D applicant's representative] 

IZI No. 

Issues Discussed D101 D112 D102 IZl103 □Others 
(For each of the checked box(es) above, please describe below the issue and detailed description of the discussion) 

Claim(s) discussed: a// of the record. 

Identification of prior art discussed: a// of the record. 

Substance of Interview 
(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a 
reference or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc ... ) 

The claimed invention vs the prior art of record. specifically amendments regarding the structure of the claimed 
invention that mav distinguish over the prior art of record. 

Applicant recordation instructions: It is not necessary for applicant to provide a separate record of the substance of interview. 

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of 
the substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the 
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the 
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised. 

D Attachment 

/Marc A Patterson/ 
Primary Examiner, Art Unit 1782 

U.S. Patent and Trademark Office 

PTOL-413B (Rev. 8/11/2010) Interview Summary Paper No. 20110928 
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Doc code: RCEX 
Doc description: Request for Continued Examination (RCE) 

PTO/SB/30EFS (07-09) 
Approved for use through 07/3112012. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

REQUEST FOR CONTINUED EXAMINATION(RCE)TRANSMITTAL 
(Submitted Only via EFS-Web) 

Application 
11/348,150 I 

Filing I 2006-02-06 
Docket Number 

FDS-029388-US I 
Art 

11782 Number Date (if applicable) Unit 

First Named 
Christopher S. Cleveland 

Examiner 
Patterson, Marc A. 

Inventor Name 

This is a Request for Continued Examination (RCE) under 37 CFR 1.114 of the above-identified application. 
Request for Continued Examination (RCE) practice under 37 CFR 1.114 does not apply to any utility or plant application filed prior to June 8, 
1995, or to any design application. The Instruction Sheet for this form is localed at WWW.USPTO.GOV 

SUBMISSION REQUIRED UNDER 37 CFR 1.114 

Note: If the RCE is proper, any previously filed unentered amendments and amendments enclosed with the RCE will be entered in the order 
in which they were filed unless applicant instructs otherwise. If applicant does not wish to have any previously filed unentered amendment(s) 
entered, applicant must request non-entry of such amendment(s). 

□ 
Previously submitted. If a final Office action is outstanding, any amendments filed after the final Office action may be considered as a 
submission even if this box is not checked. 

D Consider the arguments in the Appeal Brief or Reply Brief previously filed on 

D Other 

lg] Enclosed 

lg] Amendment/Reply 

□ Information Disclosure Statement (IDS) 

□ Affidavit(s)/ Declaration(s) 

□ Other 

MISCELLANEOUS 

□ 
Suspension of action on the above-identified application is requested under 37 CFR 1.103(c) for a period of months 
(Period of suspension shall not exceed 3 months; Fee under 37 CFR 1.17(i) required) 

□ Other 

FEES 

The RCE fee under 37 CFR 1.17(e) is required by 37 CFR 1.114 when the RCE is filed. 
lg] The Director is hereby authorized to charge any underpayment of fees, or credit any overpayments, to 

Deposit Account No 090525 

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT REQUIRED 

lg] Patent Practitioner Signature 

□ Applicant Signature 

EFS - Web 2.1.15 
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Doc code: RCEX 
Doc description: Request for Continued Examination (RCE) 

PTO/SB/30EFS (07-09) 
Approved for use through 07/3112012. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Signature of Registered U.S. Patent Practitioner 

Signature /Matthew M. Eslami/ Date (YYYY-MM-DD} 2011-10-10 

Name Matthew M. Eslami Registration Number 45488 

This collection of information is required by 37 CFR 1.114. The information is required to obtain or retain a benefit by the public which is to 
file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is 
estimated to take 12 minutes to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time 
will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for 
reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, 
P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PTO-9199 and select option 2. 

EFS - Web 2.1.15 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the 
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be 
advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b )(2); (2) furnishing of the information 
solicited is voluntary; and (3} the principal purpose for which the information is used by the U.S. Patent and Trademark Office 
is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested 
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may 
result in termination of proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information 
Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the 
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these records. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a 
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement 
negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a 
request involving an individual, to whom the record pertains, when the individual has requested assistance from the 
Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need 
for the information in order to perform a contract. Recipients of information shall be required to comply with the 
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records 
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, 
pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of 
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, 
or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to 
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and 
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this 
purpose, and any other relevant (i.e., GSA or Commerce} directive. Such disclosure shall not be used to make 
determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may 
be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in an 
application which became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspections or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 

EFS - Web 2.1.15 

Clearwater Paper Corp. - EX1002 
Clearwater Paper Corp. v. Graphic Packaging International LLC 

Page 720 of 1179



Doc code: IDS PTOISB/08a (01-10) 

Doc description: Information Disclosure Statement (IDS) Filed Approved for use through 07/31/2012. 0MB 0651-0031 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Application Number 11348150 

Filing Date 2006-02-06 
INFORMATION DISCLOSURE First Named Inventor I CLEVELAND, cs 
STATEMENT BY APPLICANT 

Art Unit 1782 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Patterson, Marc A. 

Attorney Docket Number FDS-029388-US 

U.S.PATENTS Remove 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Number Code1 Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

If you wish to add additional U.S. Patent citation information please click the Add button. Add 

U.S.PATENT APPLICATION PUBLICATIONS Remove 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* 
Cite No 

Number Code1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

If you wish to add additional U.S. Published Application citation information please click the Add button. Add 

FOREIGN PATENT DOCUMENTS Remove 

Name of Patentee or 
Pages,Columns,Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

where Relevant 
T5 

Initial* No Number3 Code2 i Code4 Date 
Document 

Passages or Relevant 
Figures Appear 

1 2150377 CA 1994-04-28 Suskind □ 

2 2179522 CA 1995-06-29 Waddington □ 

3 11128284 JP 1999-05-18 Nakamura et al. ~ 

EFSWeb2.1.17 

Clearwater Paper Corp. - EX1002 
Clearwater Paper Corp. v. Graphic Packaging International LLC 

Page 721 of 1179



Application Number 11348150 

Filing Date 2006-02-06 

INFORMATION DISCLOSURE First Named Inventor I CLEVELAND, cs 
STATEMENT BY APPLICANT 

Art Unit 1782 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Patterson, Marc A. 

Attorney Docket Number FDS-029388-US 

4 199631347 WO 1996-10-10 Waddington □ 

5 200160143 WO 2001-08-23 Lee et al. □ 

6 2003128898 JP 2003-05-08 Kunihiro et al. ~ 

7 2003220668 JP 2003-08-05 Takashi ~ 

If you wish to add additional Foreign Patent Document citation information please click the Add button Add 

NON-PATENT LITERATURE DOCUMENTS Remove 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 

Initials* No 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T5 
publisher, city and/or country where published. 

1 Ewa Rudnik, "Compostable Polymer Materials", 1st Ed., Page 43, 2008 □ 

2 Michael and Irene Ash, "Handbook of Green Chemicals", 2nd Ed., Page 564, 2004 □ 

If you wish to add additional non-patent literature document citation information please click the Add button Add 

EXAMINER SIGNATURE 

Examiner Signature I I Date Considered 

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a 
citation if not in conformance and not considered. Include copy of this form with next communication to applicant. 

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO 
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here i 
English language translation is attached. 

EFSWeb2.1.17 

Clearwater Paper Corp. - EX1002 
Clearwater Paper Corp. v. Graphic Packaging International LLC 

Page 722 of 1179



Application Number 11348150 

Filing Date 2006-02-06 
INFORMATION DISCLOSURE First Named Inventor I CLEVELAND, cs 
STATEMENT BY APPLICANT 

Art Unit 1782 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Patterson, Marc A. 

Attorney Docket Number FDS-029388-US 

CERTIFICATION STATEMENT 

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s): 

That each item of information contained in the information disclosure statement was first cited in any communication 
~ from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the 

information disclosure statement. See 37 CFR 1.97(e)(1 ). 

OR 

That no item of information contained in the information disclosure statement was cited in a communication from a 
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification 
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to 

D any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure 
statement. See 37 CFR 1.97(e)(2). 

D See attached certification statement. 

~ The fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

D A certification statement is not submitted herewith. 
SIGNATURE 

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the 
form of the signature. 

Signature /Matthew M. Eslami/ Date (YYYY-MM-DD) 2011-10-10 

Name/Print Matthew M. Eslami Registration Number 45488 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the 
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 

EFSWeb2.1.17 

Clearwater Paper Corp. - EX1002 
Clearwater Paper Corp. v. Graphic Packaging International LLC 

Page 723 of 1179



Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the 
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised 
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited 
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to 
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested 
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may 
result in termination of proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act 
(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the 
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these records. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a 
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement 
negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a 
request involving an individual, to whom the record pertains, when the individual has requested assistance from the 
Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for 
the information in order to perform a contract. Recipients of information shall be required to comply with the 
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records 
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant 
to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of 
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or 
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to 
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and 
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this 
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make 
determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record 
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in 
an application which became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspections or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 

EFSWeb2.1.17 

Clearwater Paper Corp. - EX1002 
Clearwater Paper Corp. v. Graphic Packaging International LLC 

Page 724 of 1179



l♦I 
Office de la Propriete 
lntellectuelle 
du Canada 

Un organisme 
d'lndustrie Canada 

Canadian 
Intellectual Property 
Office 

An agency of 
Industry Canada 

(86) Date de depot PCT/PCT Filing Date: 1993/10/15 

(87) Date publication PCT/PCT Publication Date: 1994/04/28 

(45) Date de delivrance/lssue Date: 2002/04/30 

(85) Entree phase nationale/National Entry: 1995/05/26 

(86) N° demande PCT/PCT Application No.: US 1993/009686 

(87) N° publication PCT/PCT Publication No.: 1994/009210 

(30) Priorite/Priority: 1992/10/16 (07/962, 100) US 

(54) Titre: EMBALLAGE COMPOSTABLE POUR LIQUIDES 

CA 2150377 C 2002/04/30 

(11)(21) 2 150 377 

(12) BREVET CANADIEN 
CANADIAN PATENT 

(13) C 

(51) Cl.lnt.6/lnt.Cl.6 D21H 19/28, B65D 65/46, D21H 27/36 

(72) lnventeur/lnventor: 
Suskind, Stuart P., US 

(73) Proprietaire/Owner: 
Pearlstein, Leonard, US 

(74) Agent SMART & BIGGAR 

(54) Title: COMPOST ABLE PACKAGING FOR CONTAINMENT OF LIQUIDS 

(57) Abrege/Abstract: 
A compostable paperboard container and package for liquids which is coated with a material capable of degrading to carbon 
dioxide, water and biomass under composting conditions. 

C d
l♦I ana a http://opic.gc.ca • Ottawa-Hull KlA 0C9 • http://cipo.gc.ca 0 PI C CI P 0 

Clearwater Paper Corp. - EX1002 
Clearwater Paper Corp. v. Graphic Packaging International LLC 

Page 725 of 1179



- PCT WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 

(51) International Patent Oassification 5 : 
D21H 27 /10, 19/28, B65D 81/22 
B65D 65/ 46, B32B 27 /10 Al 

(11) International Publication Number: 

( 43) International Publication Date: 

WO 94/09210 

28 April 1994 (28.04.94) 
D21H 27/36 

(21) International Application Number: PCT /US93/09686 

(22) International Filing Date: 

(30) Priority data: 
07/962,100 

15 October 1993 (15.10.93) 

16 October 1992 (16.10.92) us 

(81) Designated States: AT, AU, BB, BG, BR, BY, CA, CH, 
CZ, DE, DK, ES, FI, GB, HU, JP, KP, KR, KZ, LK, 
LU, LY, MG, MN, MW, NL, NO, NZ, PL, PT, RO, 
RU, SD, SE, SK, UA, UZ, VN, European patent (AT, 
BE, CH, DE, DK, ES, FR, GB, GR, IE, IT, LU, MC, 
NL, PT, SE), OAPI patent (BF, BJ, CF, CG, Cl, CM, 
GA, GN, ML, MR, NE, SN, TD, TG). 

(71) Applicant: PEARLSTEIN, Leonard [US/US]; 1441 Waver- Published 
ly Avenue, Gladwyne, PA 19035 (US). With international search report. 

(72) Inventor: SUSKIND, Stuart, P. ; 305 Sentry Lane, Wayne, 
PA 19087 (US). 

(74) Agents: TURNER, John, B. et al.; Finnegan, Henderson, 
Farabow, Garrett & Dunner, 1300 I Street, N.W., Wash­
ington, DC 20005-3315 (US). 

(54)Title: COMPOSTABLE PACKAGING FOR CONTAINMENT OF LIQUIDS 

(57) Abstract 

2150377 

A compostable paperboard container and package for liquids which is coated with a material capable of degrading to car­
bon dioxide, water and biomass under composting conditions. 

Clearwater Paper Corp. - EX1002 
Clearwater Paper Corp. v. Graphic Packaging International LLC 

Page 726 of 1179



WO 94/09210 2150377 PCT /US93/09686 

-1-

Description 

COMPOSTABLE PACKAGING FOR CONTAINMENT OF LIQUIDS 

Technical Field 

The present invention relates to a compostable container 

for containing liquids or liquid containing materials. The 

present invention furthers relates to a paperboard container 

having a degradable coating on at least one of the internal 

or external surfaces thereof. More particularly, the present 

invention relates to a paperboard container which will 

biodegrade to carbon dioxide, water and biomass under 

composting conditions. The present invention further relates 

to a method of making and a method of using the degradable 

container. 

Background Art 

In the management of Municipal Solid Waste (MSW), the 

expectation that paper and paper products would biodegrade in 

landfills has proven to be unreliable. In fact, newspapers 

buried for over fifty year have been recovered from landfills 

in readable condition. Since paper comprises about 50% of 

landfill space, it h,ts become an important priority to find 

alternate ways to manage paper waste. 

Recycling paper, often with the removal of printing inks 

and coatings, has proven to be economically feasible when the 

recovered pulp fibers find new markets and applications. 

Fiber recovery, and, in particular, repeated fiber recoveries 

tend to damage, break, and otherwise reduce the quality of 

paper fiber. This de~gradation in paper quality often results 

in a product with limited or nonexisten_t new markets or 

applications. 

Since paper has the inherent property of 

biodegradability under appropriate conditions, more 

attractive alternates to simple landfilling have received 

increased attention. Among these, is the process of 

composting, in which waste is degraded to humus or biomass 

under accelerated and controlled conditions of moisture, air 

and microorganisms. More specifically, paper, under 
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composting condition:s is converted into carbon dioxide, water, 

and biomass. The biomass ii:; essentially comprised of 

microorganisms. Thus, the mass of waste is significantly 

reduced and the humu:s by-product has commercial value as low 

5 grade fertilizer, soil conditioner, and as a mulch for land and 

agricultural applications. 

Paper products are often coated with resins or 

plastic materials to provide barrier properties when they will 

be used in the containment of liquids. The most important 

10 requirements for these structures when intended for use as 

folded cartons to co~tain liquid products include: 

a. barrier properties to reduce and prevent 

absorption and/or transmission of liquid components; 

b. heat sealability for carton construction and 

15 integrity; 

20 

c. printability to provide attractive, non­

functional graphics; 

d. vapor barriers to contain fragrances, flavors, 

moisture, etc.; 

e. barriers to oxygen and other ambient gases; 

f. rigidity, shape retention, and crush resistance. 

Typical constructions of important commercial value 

include milk cartons in which the paperboard coating 

composition is low density polyethylene; fruit juice containers 

25 as described in U.S. Reissue Patent No. 33,376; and wet wipe 

container. 

Such constructions meet the requirements stated above 

in (a)- (f), however, such constructions are compostable only to 

the degree to which cellulose pulp is present, typically around 
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85%. Under compostL1g conditions, the pulp fibers would be 

expected to decompose leaving a residue of biologically inert 

plastic. 

Disclosure of the Invention 

It is therefore an object of the invention to 

overcome these and other difficulties encountered in the prior 

art. 
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Given the curremt waste disposal problems, another 

object of the present invention is to provide a container for 

liquids which meets requirements (a)-(f) and which will also 

degrade to carbon di.oxide, water and biomass under composting 

conditions. 

Another object of the present invention is to provide 

liquid barrier propeirties to pulp based substrates which are 

degradable under composting conditions by coating with 

polymers selected from the group of aliphatic polyesters. 

A further object of the invention is to provide, as an 

environmentally improved alternate to plastic, a completely 

degradable packagin<;r material for the containment of liquids 

and wet products. 

Still another object of the invention is to provide 

crush-resistant, durable packaging material suitable for 

liquids and wet products. 

A further object of the invention is to provide coated 

packaging material for use in folded cartons in which the 

coating has a compoE;ting rate approximately equal to the pulp 

based substrate. 

Another object of the invention is to provide special 

properties to coatings of biodegradable aliphatic polyesters, 

by blending to about 30% by weight with polymers or fillers 

that are either miscible or mechanically compatible. 

To achieve the objects and in accordance with the 

purpose of the invention, as embodied and broadly described 

herein, the invention comprises a compostable package for 

containing liquids or wet products including a base of 

paperboard having coated thereon a polymeric material capable 

of preventing leaks wherein said base and said polymeric 

material degrades to form carbon dioxide, water and biomass. 

In another aspect of the invention there is provided a 

method of making a c:omposta:--le package for containing a 

liquid or a liquid containing material comprising, providing 

a base of paperboard, coating said paperboard with a material 

capable of preventing leaks, wherein said base and said 

material are compostable to carbon dioxide, water and 
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biomass, forming said paperboard into a container and sealing 

the edges and bottom of said container. 

In still another aspect of the invention there is 

provided a method of using a compostable package for 

containing a liquid or a liquid containing material 

comprising, providing a base of paperboard, coating said 

paperboard with a material capable of preventing leaks, 

wherein said base and said material are cornpostable to carbon 

dioxide, water and biomass, forming said paperboard into a 

container, sealing the edges and bottom of said container, 

and placing into said container a liquid or a material 

containing a liquid. 

Additional objects and advantages of the invention will 

be set forth in part in the description which follows, and in 

part will be obvious from the description, or may be learned 

by practice of the invention. The objects and advantages of 

the invention will be realized and attained by means of the 

elements and combinations particularly pointed out in the 

appended claims. 

Brief Description of the Drawings 

Figure 1, illustrates the aerobic biodegradation of 

polycaprolactone using ASTM D5209. 

Figure 2, illustrates the loss of mechanical properties 

observed for a film of polycaprolactone under outdoor 

composting conditions. 

Figure 3, illustrates the loss of mechanical properties 

observed for a film of polycaprolactone under indoor 

composting conditions. 

Figure 4, illustrates the biodegradability mechanism for 

polycaprolactone. 

Figure 5, illustrates the biodegradations of polyesters 

of 3-hydroxybutyric acid and 3-hydroxyvaleric acid (PHBV). 

Figure 6, illustrates the aerobic biodegradation of 

blends of polycaprolactone and polyethylene. 

Figure 7, illustrates the loss of mechanical properties 

observed for a film of polycaprolactone - polyethylene blends 

under outdoor composting conditions. 
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Figure 8, illustrates the loss of mechanical 

properties observed for a film of polycaprolactone -

polyethylene blends under indoor composting conditions. 

Figures 9-12, illustrate cross-sectional views of the 

5 structure of the container materials according to the present 

invention. 

Figure 13, illustrates the apparatus for use in the 

test methodology employed in the examples. 

Best Mode for Carrying Out the Invention 

10 According to the present invention, a paperboard 

container is produced for containing liquids or liquid 

containing materials. The container is formed from paperboard 

or related paper substrates .. For the purposes of this 

invention, the term paperboard refers to those grades and types 

15 of paper made on either cylinder board machines or multiwire, 

fourdrinier type machines as well as multiformers. Fiber stock 

may be either recycled, or virgin or mixtures thereof, bleached 

or unbleached. Additional information on paper and paperboard 

used in packaging applications may be found in James E. Kline, 

20 Chapter 10, Paper and Paperboard, Miller Freeman Publications, 

San Francisco, CA, 1982. 

The paperboard or paper substrate for use in the 

present invention has a basis weight of from about 35 lbs/ream 

to about 220 lbs/ream and preferably from about 175 lbs/ream to 

25 about 220 lbs/ream. According to one embodiment of the present 

invention, the paper substrate has a thickness from about 4 to 

25 mils and more preferably about 10 to 20 mils. The coated 

paperboard should be selected to produce a container having a 

cross directional (CD) stiffness as determined by the Taber 

30 method of from 50 to 150 and more preferably of from 60 to 135. 

The Taber method is described in TAPPI Test Procedure T-489. 
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The ratio of cross direction Taber stiffness of the 

coated paperboard to its basis weight (lb/ream) is at least 

0.20 and more preferably at least 0.5. 
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Paperboard is generally stronger and stiffer in the 

machine direction (MD) than in the cross direction. 

According to one embodiment of the present invention the 

machine direction preferably runs along the container from 

side to side, i.e. in a direction perpendicular with the top 

and bottom of the container. The machine direction runs from 

side to side of the container; the fiber direction of the 

paperboard from top to bottom of the container is said to be 

the cross direction (CD). The coated paperboard used in the 

container according to the present invention preferably has a 

ratio of Taber stiffness of MD/CD of less than or equal to 

about 2.65 and more preferably less than or equal to about 

1.92. 

The paperboard or paper substrate material is coated on 

at least one side thereof with a degradable resin in a 

thickness of from about 0.5 to 2.0 mils. In one preferred 

embodiment, both sideis of the paperboard substrate are coated 

with the degradable resin to a thickness of from about 0.5 to 

about 2.0 mils. In the present invention degradation 

includes biodegradation as well as degradation by moisture, 

light, oxygen and other well known means of breaking down 

waste materials. 

Coating techniques, for example, extrusion coating, 

impregnation and the like, are well known in the art, and in 

accordance with the present invention, inner coatings and 

outer coatings may be~ applied by processes well known in the 

art. Furthermore, the design, quality control and 

fabrication of folded cartons for the containment of liquids 

are well known in thH art, and these processes and techniques 

may be used in making the containers of the present 

invention. 

Characteristics of the biodegradable coating materials 

for use in the present invention include good moisture 

barrier properties, good the:rrnal sealing properties, 

sufficient stiffness to give the container good crush 

resistance and biodegradability under composting conditions. 
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Examples of biodegradable resins include thermoplastic 

oxyalkanoyl polymers, e.g., < - caprolactone polymers and 

those that contain the recurring unit: 

Wherein xis an integer having a value of 2,3 and 5-7, 

including polymers of beta propriolactone and 6 -

valerolactone; polyesters of 3-hydroxybutyric acid, 3-

hydroxyvaleric acid and mixtures thereof as well as 

copolymers of any of the above. 

Suitable also are graft polymers prepared by reacting a 

lactone such as t: - caprolactone with hydroxyl or amino 

functional resins such as hydrolyzed ethylene - vinyl acetate 

copolymers; segmented polyurethane prepared by reacting 

polycaprolactone bearing terminal hydroxyl groups with 

diisocyanates and, optionally, chain-extending glycols such 

as 1,4 butanediol. 

Included also are aliphatic polyesters such as 

polyglycolic acid, polylactic acid, polydioxanone, 

poly(trimethylene carbonate) and their co- and terpolymers as 

well as blends of any of the above with polyesters prepared 

from alkanediols and alkanedicarboxylic acids including 

oxalates. 

Preferred biodegradable resins for use in the present 

inven 

tion are polyhydroxyaliphatic acids (PHAA). 

Naturally occurring biodegradable substances are useful 

as fillers offering the advantage of r~duced cost. Such 

fillers include starch, tree bark, ground paper, peat moss 

and soy bean powder. 

Polyhydroxyaliphatic acids in film form are 

biodegradable under composting conditions. One preferred 

polyhydroxyaliphatic acid, polycaprolactone (PCL) is 
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available as a biodegradable thermoplastic resin from Union 

Carbide. It is synthesized from € -caprolacton·e: 

6 HO-A-OH 

~/cat. 

0 0 

H .lo-1cH,>s-~-]o-R-o-[ ~-< cH,>s-o-j H 
l m n 

Polycaprolactone in film form, has been demonstrated to be 

biodegradable under soil burial and composting conditions, as 

shown in Figures 1-3. Composting of PCL is thought to occur 

by the mechanism proposed in Figure 4. 

Other preferred polymers for use in the present 

invention are the commercially available PHBV polymers of ICI 

which are polyesters of 3-hydroxybutyric (HB) and 

3 hydroxyvaleric (HV) acids. Their general structure is: 
PHBV COPOL~ 

HYOllOXY\'AlEllA ! E IIHlROXl"B\!TYllA l£ 
(ltVJ 11181 

IIVCOHHHT0-)0 MOLE'M> 

These polymers are produced by the fermentation of sugar by 

the bacterium ALCALIGENES EUTROPHUS and will degrade to 

carbon dioxide and water when placed in the presence of 

microorganisms found in soil, sewage, and river bottoms as 

shown in Figure 5. 

While PCL is claimed to undergo aerobic degradation, 

PHBV will degrade under either aerobic or anaerobic 

conditions. 

To enhance or optimize functional properties and cost it 

may be desirable to blend these resins with other material. 

The successful blending of the aliphatic polyester with 

additives to provide improved properties and reduced cost 

without impairing degradability was a most useful and 

surprising aspect of this invention. 

Additives and blending resins include those which are 

either miscible or mechanically compatible with aliphatic 

polyester. Examples listed below are suitable for use with 

polycaprolactone: 
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Polycarbonate 
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Poly (Vinylidene Chloride) 

Styrene/Allyl Alcohol 

Copolymers 

PCT /US93/09686 

Mechanically Compatible 

Polyethylene 

Polypropylene 

Natural Rubber 

Styrene/Butadiene 

Elastomer & Block 

Copolymers 

Polyvinylacetate 

Polybutadiene 

Ethylene/Propylene 

Rubber 

In addition, PCL may be blended with thermoplastic 

elastomers for impro,red toughness, adhesive, and flexibility. 

Especially suitable are the elastomeric segmented 

polyurethanes prepare~d from aliphatic polyester dials, 

aromatic or alicyclic diisocyanates; and, optionally, short 

chain dial or diamine chain - extender. 

Accord.ingly, the~ skilled artisan can incorporate the 

many useful and unique properties of these additives into the 

coating composites to meet specific requirements of the 

various end uses contemplated. These materials may be added 

in from about 0% to about 30%, preferably from about 10 to 

about 20%. Although these materials alone are either slowly 

compostable or noncompostable, their use in limited amounts 

as described above does not impair the ultimate 

biodegradation of the coating materials. 

In addition to blended compositions, these compositions 

may be coated onto the paperboard substrate in successive 

layers. Noncompostable or slowly compostable layers are so 

positioned so as not to interfere with composting of the 

remainder of the container. As an alternative, individual 

layers of the same o:r different blended materials may be used 

to form the substrat1: coatings. Noncompostable and slowly 

cornpostable rnaterial:s may be used in blends or as 

intermediate layers .in limited amounts. When used in blends, 
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these materials are preferably contained in less than 30% and 

when found in film form are preferably less than o.6 mils in 

thickness. These materials do not interfere with the 

compostability and degradation of the container and are found 

in the humus. After composting, these materials are from a 

practical standpoint indistinguishable from the rest of the 

humus. 

In one preferred embodiment, the coating is comprised of 

either 100% aliphatic polyester or mixtures thereof with 

polyethylene in which the polyethylene is present at levels 

up to about 30%. The addition of polyethylene reduces the 

rate of water vapor transmission which is advantageous for 

certain long shelf-life products. With the addition of as 

much as 30% polyethylene to aliphatic polyester, composting 

is slower, but nevertheless effective under typical 

composting conditions, as shown in Figures 6-8. 

As an alternative or in addition to the materials 

described above, starch may be added to the coating materials 

according to the present invention. Starch may be added in 

from about 0% to about 70% and more preferably from about 40 

to about 60%. One commercially available starch based 

biodegradable material for use in the present invention is 

Mater-Bi® produced by Novamont. This product contains up to 

60% starch and 40% of a biodegradable resin material. 

Since both coatings and pulp-based substrate are 

degradable, disposable packages from these composites will 

decompose completely thus contributing to alternate waste 

treatment of paper based products. In addition to being 

completely degradable, the containers according to the 

present invention may be incinerated. 

Figures 9, 10, 11, and 12 show several embodiments of 

the coated paperboard used in the production of the container 

according to the present invention. 

In Figure 9, layer 1 is a flexible, strong paper 

substrate. Layer 2 is an interior or exterior coating of 

80-100% of a biodegradable resin having a thickness of from 

about 0.5 to about 2.0 mil. 
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In Figure 10, lc:yer 1 is a paperboard substrate. An 

interior coating 2 and an exterior coating 3 are each present 

at a thickness of from about 0.5 to about 2.0 mil. 

When it is desirable to minimize the rate of water vapor 

transmission, the coated paperboard illustrated in Figure 11 

or 12 can be employed. In Figure 11, a layer 4 comprising a 

barrier layer, for example a high polyethylene content 

(30-100%) layer is coated directly onto one side of the 

paperboard. This coating is less than 0.5 mil. in thickness 

and preferably about 0.2-0.3 mil. 

In one preferred embodiment, coatings 2 and 3 are 

comprised of at least 70% and preferably 90-100% of aliphatic 

polyester at a thickness of from about 0.5 to about 2 mils 

each. In addition to meeting all of the requirements 

described in (a)-(f) above, this embodiment provides an 

excellent barrier to moisture vapor. The polyethylene 

component which represents only about 1-3% by weight of the 

total composition does not interfere with the rate of 

composting as it is confined to the innermost layer and 

therefore does not hinder the degradation of the outermost 

layers, i.e.: the aliphatic polyester or the cellulose pulp 

fibers. Thus, in this embodiment of the invention, the outer 

surfaces 2 and 3, which provide the initial sites for 

microbial attack, are composed of the biodegradable aliphatic 

polyester coatings. The pulp substrate 1 is accessible to 

microbial attack either through the degraded layer 3 or 

through the edges. 

In another alternative, the exterior coating layer 3 may 

be eliminated in which case exposure of the pulp layer is 

immediate and direct. 

Figure 12 represents an alternate configuration to the 

performance properties and compostability of Figure 10. In 

this particular case, the high-barrier layer 4 is positioned 

between two layers of pulp substrate 1 and l'. 

The container according to the present invention can be 

used to contain a variety of liquids and liquid containing 

materials. For Example, the container may be used for 
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beverages such as milk, juice, fruit punch, soda, frozen 

juice, and iced tea; fabric softener; butter; margarine; 

cosmetics such as shampoo, conditioner, suntan lotion and 

body lotion; pancake syrup; cooking oil; processed grains, 

fruits and vegetables such as applesauce and pasta sauces; 

frozen vegetables; fruits; breads and bread products and 

single-use wet wipes. 

In one embodiment, the container which is preferable for 

use with the present invention has cut ends which are sealed 

to avoid seepage of the liquid into or out of the body of the 

paperboard. The•sealing of the edges may be done in a 

variety of manners. It may be accomplished by coating the 

edges, or by thinning the material down near the cut edges, 

i.e., skivving. Skivving of the edges is followed by folding 

the skivved areas over the cut edges. 

In another preferred embodiment, there is a moisture­

impervious membrane provided over the contents. Such 

membranes are sometimes referred to as lidding stock or 

material. Membranes for this application are typically 

comprised of a strong barrier top layer with a heat sealable 

lower layer. Non-limiting examples of top layers which may 

be used in the present invention, include paper, polyester, 

polyethylene, metallized polyester and polypropylene. Non­

limiting examples of heat seal layers include polyethylene, 

ethylene-vinylacetate copolymers, and aliphatic polyester. 

The edges of the membrane are adhered to the upper edges of 

the container and provide an effective storage and shipping 

seal. The membrane should peel away from the edges of the 

container at the seal without exposure of pulp fibers. 

Additionally a moisture-impervious membrane can be heat 

sealed at the bottom of the container as well. The bottom of 

the container is preferably heat sealed by applying heat and 

pressure, as well known in the art. 

In one embodiment when the material to be contained is 

wet towellettes, the consumer obtains the product, rips open 

a perforation providing a slot or opening in the paperboard, 

permitting the hinged cap-like lid to be raised. This 
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exposes the membrane, which is easily peeled off with the 

fingers and either stored in the box or thrown away. 

Thereafter, sealing is done entirely by the raising and 

lowering of the hingE!d lid. The moist towels or napkins are 

preferably stacked and lie horizontally in the container and 

may be individually removed as needed. 

It is also possible to provide a separate or separable 

pouch, bag or liner within the container to provide further 

waterproofing protection. Alternatively, this separable 

liner may be supplied during refilling of the container using 

a prepackaged bag of replacement wipes. 

The container according to the present invention 

provides sufficient stiffness to provide the consumer with a 

container having handleability and to provide crush 

resistance of the box during storage, shipment and under 

conditions of household use. 

Containers according to the present invention preferably 

have a compression strength of at least 60 lbs. and more 

preferably at least 70 lbs. as tested in accordance with 

TAPPI test procedure T-804. The container should also 

preferably have a cross directional Ring Crush of at least 

115 lbs. and more preferably at least 140 lbs. Ring crush 

can be defined according to TAPPI Test Procedure T818 om-87. 

The compression strength of the containers is indicative of 

stacking and handling ability of the containers. Higher 

stiffness and crush resistance in the cross direction of the 

paperboard provides improved stacking and handling of the 

containers. 

The following examples are illustrative of the invention 

embodied herein. 

EXAMPLES 

I. Paper used as base: 

a. Bleached paperboard grade DLC (Schoeller 

Technical Papers, Pulaski, N.Y.); basis weight 

175 lb/ream, 11.5 mils in thickness. Taber 

Stiffness MD (machine direction) x CD (cross 

direction) = 65 x 35. 
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b. Bleached paperboard grade 4554 (Westvaco); 

basis weight 205 lb/ream; 20 mil in thickness. 

c. Bleached paperboard grade GAA-11 (Schoeller) 

3.5 mil., 38 lb/ream. 

d. Bleached paperboard 215 lb/ream, International 

Paper. 

II. The coatings were extruded from the following 

polymers: 

a. polycaprolactone (PCL) Tone Polymers P-767E 

and P-787 (representing different molecular 

weights with 767E being the lowest), Union 

Carbide Chemicals and Plastics Company, Inc., 

Solvents and Coatings Materials Division, 

Bound Book, N.J. 

b. PHBV tm (ICI Americas, Wilmington, DE) - 8% 

and 12% polyhydroxyvalerate; 

c. Linear low density polyethylene (LLDPE); 

hexene based grade DFDA-7047 (Union Carbide) 

d. Low density polyethylene (LDPE) (Quantum) 

III. Testing and Evaluations 

a. Liquid containment was evaluated by the Mason 

Jar Test as follows: 

The Mason Jar Test to Determine 

Liquid Containment of Packaging Materials 

This test procedure provides a convenient way to observe 

the liquid barrier properties of film, paper, coated paper 

and related packaging materials. Failure in the test 

materials such as attack or penetration by the contained 

liquid or leaks through pin-holes and other coating 

imperfections are usually observed within the first 24 hours 

of the test. 

As can be seen from Figure 13, a standard wide mouth 

Ball type Mason Jar, 7 inch high and 3½ inch wide is dr,illed 

with a 1/8" hole for pressure equalization. 

The hole is plugged and the jar is filled with 600 ml of 

liquid. Optionally, dye may be added to aid in observing the 

nature and location of failures. 
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Test specimen circles 3 and 5/16" in diameter are placed 

between two rubber gaskets and then tightened on the jar with 

the outer screw type lid supplied with the jar. 

The jar is inverted and the plug removed. 

The assembly is examined daily for signs of leakage and 

penetration. 

In those cases ~here fluid consistently leaked around 

specimen edges, it was useful to heat seal the material to 

the rubber gaskets. 

Test results are reported based upon sample composition, 

thickness, liquid, elapsed time and nature of failure. 

b. Water vapor transmission (WVT) was measured 

according to 'rAPPI T523 on -87 and ASTM 

F 1249-90 

c. Oxygen transmission was measured according to 

ASTM D-3985 

Extrusion coatings were conducted using an Egan single 

flight screw through a 15 inch T-type die with a 30 mil gap 

setting. 

Polycaprolactone P-767E was extruded with a temperature 

profile of 200°F in'the feed zone; 225-250°F in the barrel 

and 245°F in the die. 

Films were collected on a matte finished steel chill 

roll at 55-60°F and combined through a nip roll with the 

substrate after surface treatment of the latter with corona 

discharge or flame tc enhance adhesion. 

EXAMPLE 1 

PCL-767E was coated on one side of the Westvaco 

paperboard at a thickness of 1.25 mils. The coated material 

was challenged with baby wet wipe lotion in the Mason Jar 

Test with no signs of penetration or leakage after one month. 

Its water vapor transmission rate was 15.65 gm/100 sq.in./24 

hr. 

EXAMPLE 2 

The coated paperboard from Example 1 was coated on the 

other side with a second layer of PCL-767E at 1.25 mil. 
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The coated board basis weight was 311.5 g/sq.rn. with a 

thickness of 23 mils. 

In the Mason Jar Test, using Downy® Fabric Softener, 

manufactured by Proctor & Gamble, as the fluid, no leaks, 

swelling or penetration was observed after 1.3 months. 

Similar results were observed with iced tea over a period of 

26 days. Water vapor transmission was 8.55 gm/100 sq.in./24 

hr. 

EXAMPLE 3 

PHBV 8% and 12% were mixed in a 1:1 ratio and extruded 

on the DLC substrate at a thickness of 1.5 mil. The basis 

weight of the coated paper was 215.8 g/sq.rn. 

In the Mason Jar Test, this material resisted leakage 

penetration by baby wet wipe lotion for two months. 

EX.AMPLE 4 

The coating mix of Example 3 was applied to one side of 

the DLC substrate at a thickness of 2.0 mil. Total basis 

weight was 241.8 g/sq.rn. The water vapor transmission value 

was 4.5 gm/100 sq.in./24 hr. 

EXAMPLE 5 

Polycaprolactone P-767E and LLDPE resin were mixed in a 

ratio of 90% PCL and 10% LLDPE and extruded onto the Westvaco 

paperboard at a coating thickness of from about 1.0 to about 

1.3 mil. 

Extrusion temperatures were 275°F at the feed zone 

325-345°F in the barrel; and 345°F in the die. 

Basis weight was 291.5 g/sq.m. Water vapor transmission 

was 11.0 gm/sq.in./24 hr. In comparison to Experiment 1, 

water vapor transmission was reduced by 30% due to the 

presence of the polyethylene. 

EXAMPLE 6 

In this experiment a second coating layer was applied to 

the product of Example 5. Coating thickness was 1.25 mil. 

and the basis weight measured at 303.9 g/sq.rn. Water vapor 

transmission was 5.33 gm/100 sq.in./24 hrs. In comparison to 

Experiment 2, water vapor transmission was reduced by 38% due 

to the presence of polyethylene. 
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In the Mason Jar Test with baby wet wipe lotion, no 

leaks or penetration was observed for five weeks. 

EXAMPLE 7 

PCL-767E and LLDPE were mixed in a ratio of 85/15 and 

5 extruded onto the Westvaco* paper at a thickness of 1.25 mil. 

Water vapor transmission was 8.45 gm/100 sq.in./24 hr. In 

comparison to Experiment 1, water vapor transmission was 

reduced by 46% due to the polyethylene. 

Downey fabric softener was used in the Mason Jar Test 

10 with no leaks or penetration after one month. 

15 

20 

EXAMPLE 8 

A second layer of 85/15 PCL-767E and LLDPE at 1.25 

mil. was applied to the other side of the substrate used in 

Experiment 7 giving a total basis weight of 300.7 g/sq.m. 

Water vapor transmission was 4.81 gm/100 sq.m./24 hr. 

In the Mason Jar Test with baby wet wipe lotion, no leaks or 

penetration was observed for three weeks. In comparison with 

Experiment 2, water vapor transmission was reduced by 44% due 

to the presence of polyethylene. 

Examples 1-8 above illustrate the configurations as 

set forth in Figures 9 and 10. 

EXAMPLE 9 

With DLC as the substrate an 0.5 mil. coating of low 

density polyethylene (Quantum NA-206) was extruded on one side 

25 only. 

Two layers of PCL-767E at 1.2 mil. each were then 

*Trade-mark 
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extruded onto first, the polyethylene side and second, the 

uncoated side. This composite is representative of the 

embodiment described in Figure 10. The water vapor 

transmission rate was 1.22 gm/100 in2 /24 hr. 

5 EXAMPLE 10 

Example 9 was repeated with a polyethylene coating of 

0.3 mil. The water vapor transmission rate was 1.79 gm/100 

in2/24 hr. Taber Stiffness according to TAPPI-489 was 98.5 in 

the machine-direction and 60.0 in the cross direction. 

10 EXAMPLE 11 
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This is an example of the configuration shown in Figure 

8. The substrate, GA.A-11, was a high tear strength, starch 

sized paper at 3.5 mil. thickness. It was extrusion coated 

with 2.0 mil. of PCL-767E giving a material useful as a heat 

sealable lidding stock. 

The following examples illustrate test samples which 

were deemed to provide acceptable barrier properties and 

degradation properties for use in the present invention. 

Example 12 

2.0 mils of 85% PCL and 15% LLDPE was coated on both 

sides of a base of 2l5 lb/ream paperboard obtained from 

International Paper. 

Example 13 

1.25 mils of 85% PCL and 15% LLDPE was coated on both 

sides of a base of 215 lb/ream paperboard obtained from 

International Paper. 

Example 14 

2.0 mils of 90% PCL and 10% LLDPE was coated on both 

sides of a base of 215 lb/ream paperboard obtained from 

International Paper. 

Example 15 

1. 25 mils of 90 1i PCL and 10% LLDPE was coated on both 

sides of a base of 215 lb/ream paperboard obtained from 

International Paper. 

Example 16 

First 0.5 mils of LDPE and then 1.25 mils of PCL were 

coated on one side of a base of 215 lb/ream paperboard 

obtained from International Paper. The other side of the 

based was coated with 2.0 mils of PCL. 

Example 17 

0.5 mils of LDPE, 85% PCL and 15% Texin 480.A 

polyurethane was coated on both sides of a base of 215 lb/ 

ream paperboard obtained from International Paper. 

The oxygen permeability of these and other coatings on 

paperboard are compared in the chart below (23°C): 
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~' 1 D() ~' ,.,, PCT /US93/09686 

e.J/? 

760 mm o2 0mm o2 

21.8 (80% RH) 17.2 (80% RH) 

22.2 (30% RH) 17.3 (30% RH) 

13.8 (80% RH) 12.6 (80% RH) 

13.8 (30% RH) 12.4 (30% RH) 

29.0 (80% RH) 16.5 (80% RH) 

33.0 (30% RH) 43.0 (30% RH) 

26.0 (80% RH) 15.4 (80%) 

30.4 (30% RH) 28.5 (30% RH) 

The coated paper board materials described in the 

examples above are excellent candidates in the construction 

of containers for th1:! packaging of liquids and wet products. 

Ease of sealing and seal integrity were excellent, and 

surprisingly better than polyethylene which is the current 

industry standard. When exposed to hot air for 5-10 seconds, 

these coatings becam,9 tacky and readily formed strong coating 

to coating or coatin,; to paper bonds. The present invention 

also provides for me,:i.ns by which the adhesive properties of 

the coated surface m.3.y be modified. For examples, in the 

opening and dispensing of a heat sealed container, the 

adhesion may be desirably reduced to allow a clean, fiber­

free peel and separation of layers. 

These and related modifications may be achieved by 

blending or by topical treatment of the coatings descr~bed 

herein with low molecular weight, (i.e., 500-3000) aliphattic 

polyesters. The later have a tendency to be waxy and low in 

strength; and, as such, weaken the adhesive interface and 

lower the cohesive strength of the coating. 
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Materials of this invention are well suited to the steps 

involved in converting coated paperboard into a folded carton 

including sheeting, printing, scoring, perforating, skivving, 

folding, and sealing. 

The result of the Mason Jar Tests with typical fluids 

indicate that aliphatic polyesters in film form when coated 

on paper substrates are entirely satisfactory in containing a 

wide range of liquids. 

Other embodiments of the invention will be invention 

will be apparent to those skilled in the art from 

consideration of the specification and practice of the 

invention disclosed herein. It is intended that the 

specification and examples be considered as exemplary only, 

with a true scope and spirit of the invention being indicated 

by the following claims. 
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CLAIMS: 

1. A compostable container for packaging a liquid or 

liquid containing material comprising: 

a base of paper board having an internal surface and an 

5 external surface; 

at least the internal surface treated with a corona 

discharge or a flame; and 

a coating material selected from aliphatic polyesters to a 

thickness of from 0.5 mil to 2.0 mil applied to at least the 

10 internal surface; 

wherein the base and the coating material are capable of 

degrading at substantially the same rate to form carbon 

dioxide, water and biomass; and 

wherein the base has a cross-directional Taber stiffness 

15 of 50 to 150, a thickness of from 4 to 25 mils, and a basis 

weight of from 25 to 220 lbs./ream. 

2. The container according to claim 1, wherein the 

coating material is heat sealable, flexible, adhesive, 

resistant to stress cracks and abrasion resistant. 

20 3. The container according to claim 1 or 2, wherein the 

coating material is selected from polycaprolactone, poly-3-

hydroxybutyric acid, poly-3-hydroxyvaleric acid, polyglycolic 

acid and copolymers of glycolic acid, lactic acid and 

polyactide. 

25 4. The container according to claim 3, wherein the 

coating material is polycaprolactone. 

5. The container according to any one of claims 1 to 4, 

wherein said coating material further contains an additive 
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selected from the group consisting of PVC, SAN, ABS, phenoxy, 

polycarbonate, nitrocellulose, poly vinylidene chloride, 

styrene/allyl alcohol copolymers, polyethylene, polypropylene, 

natural rubber, styrene/butadiene elastomer and block 

5 copolymers, polyvinylacetate, polybutadiene, ethylene/propylene 

rubber, starch and thermoplastic segmented polyurethane. 

6. The container according to claim 5, wherein the 

additive is polyethylene. 

7. The container according to any one of claims 1 to 6, 

10 wherein said base further comprises, two layers of paperboard 

having a barrier layer placed therebetween. 

8. The container according to claim 7, wherein the 

barrier layer is polyethylene. 

9. The container according to any one of claims 1 to 6, 

15 wherein said base of paperboard has a barrier layer applied 

prior to application of said coating material. 

10. The container according to claim 9, wherein the 

barrier layer is polyethylene. 

11. A method of making a compostable package for 

20 containing a liquid or liquid containing material comprising 

the steps of: 

providing a base of paper board having an internal and an 

external surface; 

treating at least the internal surface with a corona 

25 discharge or a flame; and 

coating at least the internal surface with a coating 

material selected from aliphatic polyesters capable of 

preventing leaks to a thickness of from 0.5 mil to 2.0 mil; 
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wherein the base and the polyester coating material are 

capable of degrading at substantially the same rate to form 

carbon dioxide, water and biomass; and 

wherein the base has a cross directional Taber stiffness 

5 of 50 to 150, a thickness of from 4 to 25 mil, and a basic 

weight of from 25 to 220 lbs./ream; and 

forming the coated paper board into a container; 

filling the container with a liquid or liquid containing 

material therein; and sealing said container. 

10 12. The method according to claim 11, wherein the coating 

material is heat sealable, flexible, adhesive, resistant to 

stress cracks and abrasion resistant. 

13. The method according to claim 11 or 12, wherein the 

coating material is selected from polycaprolactone, poly-3-

15 hydroxybutyric acid, poly-3-hydroxyvaleric acid, polyglycolic 

acid and copolymers of glycolic acid and lactic acid. 

14. The method according to claim 13, wherein the coating 

material is polycaprolactone. 

15. The method according to any one of claims 11 to 14, 

20 wherein said coating material further contains an additive 

selected from the group consisting of PVC, SAN, ABS, phenoxy, 

polycarbonate, nitrocellulose, poly vinylidene chloride, 

styrene/allyl alcohol copolymers, polyethylene, polypropylene, 

natural rubber, styrene/butadiene, elastomer and block 

25 copolymers, polyvinylacetate, polybutadiene, ethylene/propylene 

rubber and starch. 

16. The method according to claim 15, wherein the 

additive is polyethylene. 
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17. The method according to any one of claims 11 to 16, 

wherein the liquid or liquid containing material is selected 

from the group consisting of milk, juice, fruit punch, soda, 

frozen juice, iced tea, fabric softener, butter, margarine, 

5 cosmetics, shampoo, conditioner, suntan lotion, body lotion, 

pancake syrup, cooking oil, processed grains, fruits, 

vegetables, applesauce, pasta sauces, frozen vegetables, frozen 

fruits, breads, bread products and single-use wet wipes. 

18. The method according to claim 17, wherein the liquid 

10 or liquid containing material is single-use wet wipes. 

19. A method of using a compostable container for 

packaging a liquid or liquid containing material comprising the 

steps of: 

providing a base of paper board having an internal and an 

15 external surface; 

treating at least the internal surface with a corona 

discharge or a flame; and 

coating at least the internal surface with a coating 

material selected from a polyhydroxyaliphatic acids capable of 

20 preventing leaks to a thickness of from 0.5 mil to 2.0 mil; 

wherein the base and the coating material are capable of 

degrading at substantially the same rate to form carbon 

dioxide, water and biomass; and 

wherein the base has a cross directional Taber stiffness 

25 of 50 to 150, a thickness of from 4 to 25 mil, and a basis 

weight of from 25 to 220 lbs./ream; and 

forming the coated paper board into a container; 

sealing the edges and bottom of the container; 
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and placing into the container a liquid or a material 

containing a liquid. 

20. The method according to claim 19, wherein the coating 

material is sealable, flexible, adhesive, resistant to stress 

5 cracks and abrasion resistant. 

21. The method according to claim 19 or 20, wherein the 

coating material is selected from polycaprolactone, poly-3-

hydroxybutyric acid, poly-3-hydroxyvaleric acid, polyglycolic 

acid and copolymers of glycolic acid, lactic acid and 

10 polyactide. 

22. The method according to claim 21, wherein the coating 

material is polycaprolactone. 

23. The method according to any one of claims 19 to 22, 

wherein said coating material further contains an additive 

15 selected from the group consisting of PVC, SAN, ABS, phenoxy, 

polycarbonate, nitrocellulose, poly vinylidene chloride, 

styrene/allyl alcohol copolymers, polyethylene, polypropylene, 

natural rubber, styrene/butadiene, elastomer and block 

copolymers, polyvinylacetate, polybutadiene, ethylene/propylene 

20 rubber and starch. 

24. The method according to claim 23, wherein the 

additive is polyethylene. 

25. The method according to any one of claims 19 to 24, 

wherein the liquid or liquid containing material is selected 

25 from the group consisting of milk, juice, fruit punch, soda, 

frozen juice, iced tea, fabric softener, butter, margarine, 

cosmetics, shampoo, conditioner, suntan lotion, body lotion, 

pancake syrup, cooking oil, processed grains, fruits, 

vegetables, applesauce, pasta sauces, frozen vegetables, frozen 

30 fruits, breads, bread products and single-use wet wipes. 
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26. The method according to claim 25, wherein the liquid 

or liquid containing material is single-use wet wipes. 

27. A compostable package for liquid or liquid containing 

material comprising: 

a base of paper board having an internal surface and an 

external surface; 

at least the internal surface treated with a corona 

discharge or a flame; and 

a coating material selected from polyhydroxyaliphatic 

10 acids capable of preventing leaks to a thickness of from 0.5 

mil to 2.0 mil applied to at least the internal surface; 

15 

wherein the base and the coating material are capable of 

degrading at substantially the same rate to form carbon 

dioxide, water and biomass; 

wherein the base has a cross-directional Taber stiffness 

of 50 to 150, a thickness of from 4 to 25 mils, 

and a basis weight of from 25 to 220 lbs./ream. 

28. The container according to claim 27, wherein the 

coating material is sealable, flexible, adhesive, resistant to 

20 stress cracks and abrasion resistant. 

29. The container according to claim 27 or 28, wherein 

the coating material is selected from polycaprolactone, poly-3-

hydroxybutyric acid, poly-3-hydroxyvaleric acid, polyglycolic 

acid and copolymers of glycolic acid and lactic acid. 

25 30. The container according to claim 29, wherein the 

coating material is polycaprolactone. 
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31. The container according to any one of claims 27 to 

30, wherein said material further contains an additive selected 

from the group consisting of PVC, SAN, ABS, phenoxy, 

polycarbonate, nitrocellulose, poly vinylidene chloride, 

5 styrene/allyl alcohol copolymers, polyethylene, polypropylene, 

natural rubber, styrene/butadiene, elastomer and block 

copolymers polyvinylacetate, polybutadiene, ethylene/propylene 

rubber and starch. 

32. The container according to claim 31, wherein the 

10 additive is polyethylene. 

33. The container according to any one of claims 27 to 

32, wherein the liquid or liquid containing material is 

selected from the group consisting of milk, juice, fruit punch, 

soda, frozen juice, iced tea, fabric softener, butter, 

15 margarine, cosmetics, shampoo, conditioner, suntan lotion, body 

lotion, pancake syrup, cooking oil, processed grains, fruits, 

vegetables, applesauce, pasta sauces, frozen vegetables, frozen 

fruits, breads, bread products and single-use wet wipes. 

34. The container according to claim 33, wherein the 

20 liquid or liquid containing material is single-use wet wipes. 

35. The container according to any one of claims 27 to 

34, wherein said base further comprises, two layers of 

paperboard having a barrier layer placed therebetween. 

36. The container according to claim 35, wherein the 

25 barrier layer is polyethylene. 

37. The container according to any one of claims 27 to 

34, wherein said base of paperboard has a barrier layer applied 

prior to application of said coating material. 

38. The container according to claim 37, wherein the 

30 barrier layer is polyethylene. 
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. FIG. 1 
AEROBIC BIODEGRADAT!ON OF 

POL YCAPROLACTONE (ASTM 05209) 
INOCULUM CUMULATIVE 

PCT /US93/09686 

2150377 

EXPOSURE (DAYS) CARBON DIOXIDE (mg) 

0 0 
5 22.2 
19 145.1 
32 299.8 
42 406.8 
50 484.2 
60 532.1 
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FIG. 5 
PHBV IS INDEFINITELY STABLE WHEN STORED IN AIR; DEGRADATION TO 

CO2 AND WATER WILL OCCUR ONLY WHEN THE POLYMERS ARE EXPOSED TO 
MICROORGANISMS FOUND NATURALLY IN SOIL, SEWAGE, RIVER BOTTOMS, ETC. 

IN A CONTROLLED EXPERIMENT USING C14 TAGGED, PHBV FILM LOST 
APPROXIMATELY 50% OF ITS CARBON CONTENT IN 16 WEEKS AS CO2 

WHEN BURIED IN MOIST SOIL. 
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FIG. 6 

AEROBIC BIODEGRADATION OF 
POL YCAPROLACTONE POLYETHYLENE BLENDS 

CUMULATIVE CARBON DIOXIDE (mg) 
INOCULUM 90% PCL 80% PCL 

EXPOSURE (DAYS) 10% LLDPE 20% LLDPE 
0 0 0 
5 24.6 19.8 
19 228.9 125.8 
32 361.0 198.4 
42 391.8 220.4 
50 406.3 256.3 
60 440.5 287.8 
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PROCESS FOR PREPARING FILMS AND COATINGS 
This invention relates to a process of preparation 

of polymer films and polymer coatings_on substrates, to 

the use of certain polymer compositions for the 

5 preparation of such films and coated substrates and to 

certain polymer compositions. In particular the 

invention relates to the use of polyhydroxy-alkanoate 

polyesters in such method and certain compositions 

thereof. 

10 Films of polymers have many uses. Free standing 

films of plastics materials have innumerable industrial 

and consumer applications. Supported films, for example, 

coated paper, are also widely useful, particularly for 

imparting the qualities of moisture resistance and heat-

15 sealability to the coated support. 

In principle, films can be prepared from polymer 

either by using a preparation of molten polymer or by the 

use of a solution of polymer in a suitable solvent. In 

the latter case, it is clearly necessary to match a 

20 polymer with a suitable solvent for it; for 

polyhydroxyalkanoate polymers, which have the merit of 

being biodegradable, a problem exists in that the 

suitable solvents are generally chlorinated and therefore 

environmentally detrimental. Attention has therefore 

25 diverted to attempting to prepare films of these 

biodegradable, and hence environmentally friendly, 

polymers from molten preparations of the polymer; and it 

is to this area that the present invention is directed. 

Extrusion coating of polymer films from molten 

30 polymer has been developed for a number of plastics, in 
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particular low density polyethylene. The standard 

procedure is for molten polyethylene to be extrusion 

coated onto a chilled roller, known in the art as a 

chill-roll. Low density polyethylene crystallises very 

5 quickly, and at reasonably low temperatures, so that it 

is adequately crystalline before it is drawn off the 

chill-roll, even when the roll is operating at very high 

line speeds, such as 700m/min. Polyhydroxyalkanoate 

polymers crystallise much more slowly than low density 

10 polyethylene at typical chill-roll temperatures. 

The process of polyhydroxyalkanoate crystallisation 

from the molten state involves growth of spherulites, 

which are spherical regions of crystallised material 

around a nucleus. such a nucleation site may occur in 

15 the pure polymer or can be artificially introduced by the 

use of a nucleating agent. The optimum temperature for 

creating nucleating sites is considerably lower than the 

optimum temperature for growth of the spherulites. 

However the optimum temperature for crystallisation is a 

20 combination of the two parameters and usually falls 

between the two parameters. 

It has now been found that it is possible to adapt a 

chill-roll process for the preparation of a polyhydroxy­

alkanoate film if the film formation is allowed to take 

25 place on the roll at a relatively high temperature 

compared to conventional extrusion coating processes, so 

as to improve or optimise crystallisation. The use of a 

high temperature chill roll allows relatively high line 

speeds and particularly high line speeds can be achieved 

30 using polyhydroxyalkanoate polymer with a high melt flow 
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index (MFI) . 

Thus, according to a first aspect of the present 

invention, there is provided a process for the 

preparation of extruded film or extrusion coating of a 

5 polyhydroxyalkanoate polymer, the process comprising 

applying a layer of molten polyhydroxyalkanoate to a 

surface which is at a temperature in the range from 20°c 

above to 20°c below the optimum crystallisation 

temperature of the polymer, so as to form a film or 

10 coating. 

Crystallisation temperature range is dependent on 

the co-polymer content and various additives, primarily 

the nucleating agent. 

The molten PHA preferably has a MFI of 12 or 

15 greater, especially 18 to 35. 

Therefore, in a further embodiment of the present 

invention there is provided a process for the preparation 

of extruded film or an extrusion coating of a 

polyhydroxyalkanoate polymer, the process comprising 

20 applying a layer of molten polyhydroxyalkanoate having a 

melt flow index of 12 or greater to a surface which is at 

a temperature in the range from 20°C above to 20°C below 

the optimum crystallisation temperature of the polymer, 

so as to form a film or coating. The melt flow index may 

25 be determined according to the standard ASTM-D1238-906. 

30 

The present invention enables the film or coating 

formation to be carried out in a single stage process and 

allows much higher line speeds to be achieved than were 

previously possible by a single stage process. 

The invention may be carried out with stereo-regular 
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PHAs, which may be produced by biological processes. 

The polymer is especially one which is capable of a 

relatively high level of crystallinity, for example over 

30%, especially 50-90%. Suitably it is or includes at 

5 least one biologically produced polyhydroxyalkanoate 

(PHA) having units of formula I: 

-O-~~-rn- I 

where mis in the range 1-13 and n is 2m or (when mis at 

least 2) 2m-2. Typically Cm~ contains 2-5 carbon atoms 

10 in the polymer chain and the remainder (if any} in a side 

chain. In very suitable polyesters mis 3 or 4, n is 2m 

and especially there are units with m = 3 and m = 4 

copolymerised together with respectively a C1 and C2 side 

chain on the carbon next to oxygen. Particular 

15 polyesters contain a preponderance of m = 3 units, 

especially with at least 70 mol % of such units, the 

balance being units in which m = 4. The molecular weight 

of the polymer is for example over 50000, particularly 

over 100000, especially over 300000, up to, e.g. 2 x 10 6 • 

20 Polyester containing only m = 3 units is PHB, 

polyester containing m = 3 and m = 4 units is 

polyhydroxy-butyrate-co-valerate (PHBV). The polyester 

can also be a blend of two or more PHAs differing in the 

value of m. A particular example contains : 

25 (a) polymer consisting essentially of Formula I units in 

which 

2-5 mol % of units have m = 4, the rest m = 3; and 

(b} polymer consisting essentially of Formula I units in 

which 

30 5-30 mol % of units have m = 4, the rest m = 3. 
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The proportions of the polymers in such a blend are 

preferably such as give an average m = 4 content in the 

range 4-18 mol %. 

The polyhydroxyalkanoate can be a fermentation 

5 product, especially of a microbiological process in which 

a microorganism lays down polyhydroxyalkanoate during 

normal growth or is caused to do so by cultivation in the 

absence of one or more nutrients necessary for cell 

multiplication. The microorganism may be wild or mutated 

10 or may have had the necessary genetic material introduced 

into it. Alternatively the necessary genetic material 

may be harboured by a eukariote, to effect the 

microbiological process. 

Examples of suitable microbiological processes are 

15 the following: 

for Formula I material with m = 3 or m = partly 3, partly 

4: EP-A-69497 CAlcaliqenes eutrophusl; 

for Formula I materials with m = 3: 

us 4101533 (A.... eutrophusl, EP-A-144017 (A.... latusl; 

20 for Formula I material with m = 7-13: 

EP-A-0392687 (various Pseudomonas). 

In such processes the polymer can be extracted from 

the. fermentation product cells by means of an organic 

solvent, or the cellular protein material may be 

25 decomposed using an aqueous route leaving microscopic 

particles of polymer. For specialised end uses the 

cellular protein may be partly or wholly allowed to 

remain with the polymer, but preferably subjected to cell 

breakage. 

30 Alternately the PHA may be synthesised by chemical 
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processes known in the art. PHB can be prepared 

according to Bloembergen, s. and Holden, D. A., 

Macromolecules. 1989, Vol 22, p1656-1663. PHBV can be 

prepared according to Bloembergen, Holden, Bluhm, Hamer 

5 and Marchessault, Macromolecules. 1989, Vol 22, p1663-

1669. 

10 

15 

The invention is applicable also to synthetic 

polymers which are capable of crystallisation, 

especially: 

a polyester, for example head-to-tail polyester or 

(preferably) substantially stoichiometric head-to­

head tail-to-tail polyester; 

b polyester having only alcohol or phenol reactivity 

C 

or only acyl reactivity; 

other polymers, such a polyamides, having potential 

acylatable and or esterifiable groups. 

Such polymers may be used alone or with one or more 

microbiologically derived polymers as described above. 

Examples of suitable synthetic polymers are synthetic 

20 polyhydroxyalkanoates, polylactides and copolymer of 

succinic acid and butylene glycol. 

In or with the polymer there may be other materials 

present, in particular one or more plasticisers may be 

present. The ratio of plasticiser to polymer depends on 

25 the intended use of the composition. The range 2-40 phr 

w/w includes most of the likely uses. For making 

effectively rigid but not brittle articles the range 5-20 

especially 6-12, phr w/w is generally suitable. 

Any of the known plasticisers for these polymers are 

30 suitable and any plasticisers which are found to 
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plasticise these polymers subsequent to this invention 

would be suitable for use herein. Examples of suitable 

plasticisers are: 

(a) high boiling esters of polybasic acids, such as 

5 phthalates, isophthalates, citrates, fumarates, 

glutamate, phosphates or phosphites. The esterified 

radicals may be for example C1-C12 alkyl, aryl or 

aralkyl. Particular examples are dioctyl-, 

10 

dibeptyl- and dirindecyl- phthalates and 

dialkylalkylene oxide glutamate (Plastha11™7oso); 

(b) high boiling esters of polyhydric alcohols, 

especially glycols, polyglycols and glycerol. The 

acid derived radicals of the ester typically 

contains 2-10 carbon atoms. Examples are triacetin, 

15 diacetin and glyceryl dibenzoate; 

(c) aromatic sulphonamides such as paratoluene 

sulphonamide. 

A particularly preferred plasticiser is a doubly 

esterified hydroxycarboxylic acid having at least 3 ester 

20 groups in its molecule. "Doubly esterified" means that 

at least some of the hydroxy groups of the 

hydroxycarboxylic acid are esterified with a carboxylic 

acid and at least some of the carboxy groups thereof are 

esterified with an alcohol or phenol. Preferably at 

25 least the hydroxycarboxylic acid from which the ester is 

derived is aliphatic or cycloaliphatic. Its backbone 

structure (that is, apart from carboxy groups) preferably 

contains 2-6 carbon atoms. It contains preferably 2-4 

carboxy groups and 1-3 hydroxy groups; and preferably the 

30 number of carboxy groups exceeds the number of hydroxy 
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groups. An example of such a plasticiser is Estaflex™ 

(acetyltri-n-butyl citrate). 

In the process of the invention, the film is formed 

by applying the layer of the molten polyhydroxyalkanoate 

5 polymer to a surface. This application can be achieved 

by melt extrusion through an appropriately configured 

melt extrusion die. The configuration of the die is not 

believed to be particularly critical, and the precedents 

set in low density polyethylene melt extrusion 

10 methodology can be followed or readily adapted by those 

skilled in the art. However, when using high MFI 

polyester the die gap is preferably between from 0.1mm to 

0.5mm and especially 0.1mm to 0.3mm 

Molten polyhydroxyalkanoate may be co-extruded with 

15 one or more other polymers, which may have additional 

useful functionality (for example, by functioning as 

adhesives or barrier layers, for example). Generally and 

preferably the polyhydroxyalkanoate will be the layer 

which comes into contact with the surface of the chill-

20 roll. 

By means of the invention, films may be formed onto 

a substrate, which thereby becomes extrusion coated. The 

substrate may be any suitable material, such as paper, 

board or fabric, which may be knitted, woven or even non-

25 woven. In the case of a non-woven fabric, the melt may 

penetrate into the non-woven structure, following the 

contours of the fabric. The substrate could also be a 

film of a second polymer. The second polymer should be a 

compatible polymer if a multilayer film is required. 

30 Alternatively, the second polymer should be non-
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compatible if it is to be stripped from the first; this 

may leave the polyhydroxyalkanoate film with qualities 

superior to a comparable cast film. 

A substrate may, prior to being coated, be pre-

5 treated for example, by a corona treater. In practice, 

any suitable pre-treatment can be used if pre-treatment 

is required at all. 

The invention is also suitable for preparing cast 

films, in which the polyhydroxyalkanoate film is not 

10 supported by a substrate. The film may be cast either 

onto a roller, as in certain chill-rbll processes known 

from polyethylene casting, or the invention may use an 

adaption of such a process, for example, using an endless 

belt instead of a roller. The cast film may then be 

15 stretched, if required, before or while heating of the 

film takes place. 

The temperature of the chill-roll or other surface 

on which the polymer is cast may be controlled by any 

suitable means. Suitable direct means include gas 

20 burners and electrical heating. A heat transfer fluid 

such as water or oil may, when appropriately remotely 

heated, be used in an indirect heating system. 

The temperature of the surface used in the invention 

will depend on the optimal crystallisation temperature of 

25 the polymer from which film is being formed, which in 

turn varies with the polymer compositions. 'I'hese 

crystallisation temperatures for polymers suitable for 

use in the invention can readily be determined by those 

skilled in the art. Typically, optimal crystallisation 

30 temperatures of suitable polymers will be in the range 
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A method of determining the optimal crystallisation 

temperature of the polymer is by Differential Scanning 

Calorimetry (DSC). In this method a Perkin Elmer DSC-7 

5 is operated under programmed heating control from 20 to 

200°c at 20°c min-1 to measure melting behaviour. 

Crystallisation behaviour is monitored by cooling from 

200 to 20°c at 20°C min-1
. From these measurements the 

melting peak temperature (Tm peak) and the crystallisation 

10 peak temperature (Tcrystl and enthalpies of fusion and 

crystallisation ~Hfos and ~H::rysc are determined. 

At the temperature of the chill-roll or other 

surface used for film formation in the invention, 

crystallisation will occur at the temperatures used. 

15 This will enable higher line speeds to be used. 

The crystallisation temperature may vary from 

polymer to polymer. In a polyhydroxybutyrate/valerate 

copolymer, it may vary with hydroxyvalerate content. 

It is preferable in the present invention to use a 

20 polymer of high MFI, preferably 12 or greater, especially 

18 to 35. The MFI can be measured by standard methods 

known in the art. The method used herein is ASTM -

D1238-90b. 

It is possible to raise the MFI of a polymer by 

25 different methods. For example, it is possible to obtain 

high MFI polymer by adding one or more plast.isicers. In 

the present invention it is preferred to heat treat the 

polymer one or more times to degrade the average 

molecular weight (Mw). Most suitably the polymer 

30 produced by this method has a weight average Mw of 
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350,000, and preferably 300,000 or below. Two useful 

methods to degrade the polymer are by extrusion 

compounding or by taking polymer and degrading with a 

basic solution, e.g. ammoniwn hydroxide. 

5 The presence of a nucleating agent is often 

preferable in the polymer composition. Examples of 

conventional nucleating agents (to which the invention is 

no limited) include boron nitride (EP-A-0291024), 

ammoniwn chloride (WO-A-9919759) and DZB/ZnSt (EP-A-

10 0400855). The amount of nucleating agent if present will 

generally be less than or equal to one part per hundred 

resin (phr) if only because of the wasted cost of adding 

excess nucleating agent. The lower limit of nucleating 

agent present is effectively O phr, which is to say that 

15 its presence is optional. 

Another optional ingredient in the polymer 

composition is a release agent. Conventional release 

agents may be used, but the invention is not in any way 

restricted to the use of release agents which are known 

20 to date. 

The polymer composition may contain any of the usual 

polymer processing additives, for example particulate 

fillers, reinforcing fibres and pigments. 

However it is not usual to have these present in 

25 extrusion coating grades as it can affect the stability 

of the melt during draw-down from the die. 

Films, whether coated on a web or free-standing, of 

various thicknesses can be produced by means of the 

invention. In particular, supported films (i.e. 

30 coatings), of from 1 to lOOµm, and typically from 5 to 
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50µm, may be produced, and free standing films of from 

5 to 150µm and typically from 10 to lOOµm. It is also 

possible to use this process to make thick films greater 

than 150µm. It should be noted that the thicker the film 

5 the greater the heat transfer required to crystallise the 

coating therefore, thicker films often require slower 

lines speeds to be used with a heated chill roll. 

The invention may be used to produce 

polyhydroxyalkanoate films at higher line speeds than has 

10 hitherto been possible in a single stage process. For 

example, line speeds of up to 300m/min, typically 50 to 

200m/min are envisaged for extrusion coating. For cast 

film production line speeds up to lOOm/min and typically 

10 to SOm/min are envisaged. For thick film production 

15 line speeds up from 4 to 30m/min are envisaged. 

20 

According to a further aspect of the invention there 

is provided film and coated substrates produced by the 

process as defined herein. 

The invention will now be illustrated with the 

following Examples. 

EXAMPLE 1 

A formulation of polyhydroxybutyrate/valerate 

copolymer was prepared having a hydroxyvalerate content 

of 5 mol % and 1 phr boron nitride nucleating agent. 

25 The granules had a molecular weight of 284,000 and MFI of 

17 as measured by ASTM method no. 1238-90b, 2.16kg load 

at 1so 0 c. 
Granules of the formulation were fed into an 

extruder with a 40mm diameter screw. The screw was 

30 operated at a speed of 30-70 rpm. The extruder fed into 
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a 20cm wide die. The temperature of the melt was from 

170 to 197°c as measured by thermocouples in the adaptor. 

The molten polymer was extruded into the nip between a 

first nip-roll and the chill-roll. A gloss chill-roll 

5 was used. The chill-roll was held at a temperature of 

60°C; the die-gap was set to 0.2mm; the air gap between 

the die and the nip was set to about 10 cm. The polymer 

was coated on to paper (38g/m2 or 80g/m2 } and board 

(200g/m2}, at line speeds of 55 to 100 m/min without the 

10 polymer exhibiting instability during draw-down of the 

melt. 

15 

20 

The results for paper are given in Table 1. 

Table 1 

Die Gap (mm} Screw speed line-speed 

0.5 30 30-35 

0.5 50 35-40 

0.5 70 43 

0.2 30 55-60 

0.2 70 85 

Various coat weights were produced depending on the 

screw speed, die-gap and the line speed. The coating was 

satisfactory in its appearance and ran smoothly through 

to the wind-up. The coated paper and board could be 

25 unwound without any difficulties. 

EXAMPLE 2 
Example 1 was repeated using a formulation of 

polyhydroxy-butyrate/valerate copolymer was prepared 
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having a hydroxyvalerate content of 12 mol % and 1 phr 

boron nitride nucleating agent. The formulation was 

coated onto paper (40g/m2 ). The die gap was 0.3mm. The 

die temperature was 190°C. The screw speed was varied 

5 from 20 to 80 rpm. 

The results are presented in Table 2. 

Table 2 

line speeds (m/min) 

MFI 20 40 60 (rpm) 80 (rpm) 

(rpm) (rpm) 

10 3-4 30 35 35 -

24.8 70 84 - 112 

18 60 81 - 112 

24.8 86 104 - 110 

15 It can be seen from the results that at low MFI the line 

speeds remain relatively low despite raising the screw 

speed. At each screw speed the high MFI materials gave 

much superior line speeds. 

93SKM15S - MS - 16 December 1994 
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CLAIMS: 

1. A process for the preparation of extruded film or 

extrusion coating of a composition comprising a 

polyhydroxyalkanoate, the process comprising applying a 

5 molten layer of the composition to a surface which is at a 

temperature in the range from 20°c above to 20°c below the 

optimum crystallisation temperature of the polymer, so as to 

form a film or coating. 

2. A process as claimed in claim 1, wherein the 

10 composition has a melt flow index of 12 or greater. 

3. A process as claimed in claim 1 or 2, wherein the 

polymer has a weight average molecular weight of 350,000 or 

below. 

4. A process as claimed in any one of claims 1 to 3, 

15 wherein the polymer is capable of over 30% crystallinity. 

5. A process as claimed in any one of claims 1 to 4, 

wherein the polymer comprises at least one 

polyhydroxyalkanoate having units of general formula: 

20 in which mis 1 to 13 and n is 2m or, if mis at least 2, 

2m-2. 

6. A process as claimed in any one of claims 1 to 5, 

wherein the polymer is a polyhydroxybutyrate. 

7. A process as claimed in any one of claims 1 to 5, 

25 wherein the polymer is a polyhydroxybutyrate-co-valerate 

comprising at least 70% hydroxybutyrate residues, the 

balance being hydroxyvalerate residues. 
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8. A process as claimed in any one of claims 1 to 7, 

wherein the crystallisation temperature is 35 to 85°C. 

9. A process as claimed in claim 8, wherein the 

crystallisation temperature is 50 to 70°C. 

5 10. A process as claimed in any one of claims 1 to 9, 

10 

15 

20 

wherein nucleation is induced by a nucleating agent. 

11. A process as claimed in claim 10, wherein the 

nucleating agent is boron nitride. 

12. A process as claimed in any one of claims 1 to 11, 

wherein the polymer is stereo-regular. 

13. A process as claimed in any one of claims 1 to 12, 

wherein the polymer is a biologically produced 

polyhydroxyalkanoate. 

14. A process as claimed in any one of claims 1 to 13, 

wherein the molten layer of the composition is applied to 

the surface by melt extrusion through a die with a die gap 

of 0.1 to 0.5 mm. 

15. A process as claimed in any one of claims 1 to 14, 

wherein the surface is that of a chill roll. 

16. A process as claimed in any one of claims 1 to 15, 

wherein the composition contacts the surface directly. 

17. A process as claimed in any one of claims 1 to 16, 

wherein the composition is coated onto paper or board. 

SMART & BIGGAR 

OTTAWA, CANADA 

PATENT AGENTS 

Clearwater Paper Corp. - EX1002 
Clearwater Paper Corp. v. Graphic Packaging International LLC 

Page 784 of 1179



(51 )Int.Cl. 

PATENT ABSTRACTS OF JAPAN 

(11)Publication number: 11-128284 

(43)Date of publication of application : 18.05.1999 

A61G 9/00 

(21)Application number: 10-071144 

(22)Date of filtng : 12.02.1998 

(71 )Applicant: DAIKOU:KK 

C72)Inventor: NAKAMURA YASUO 
NAKAMURA HIROMASA 
YAMAGAMI TAKAO 

(54) UNDERGROUND DECOMPOSABLE EXCRETE VESSEL 
(57)Abstract: 
PROBLEM TO BE SOLVED: To enable an excrete vessel to 
be decomposed when buried underground to prolong the life 
of an administrative disposition land and to prevent pollution 
or destroy of natural environment, by forming the vessel by 
heating and melting a composition made by mixing respective 
quantity of vegetable residue powder, polyoleftn based resin , /;~ 

and/ or biodegradable resin, and an additive. 1 --1 CJ 
SO~UTION: This_ undergroun~ decompo_sable excrete ve~sel, ___ _,....-,/ 
for instance a unne glass main body 1, 1s formed by heating (/--~·-
and melting a composition made by mixing 20-80 wt.% of • 
vegetable residue powder, 20-30 wt.% of polyolefin based 
resin and/ or biodegradable resin, and 0.1-50 vvt.% of an 
additive. The vessel has characteristics to be decomposed by \ 
microorganisms, etc., and the decomposing speed is ~---
increased by decaying of the vegetable residue in the vessel 
by moisture, etc., to cause to leave only little quantity of 
polyolefin based resin and ores and they can be in a 
condition near soil. Consequently land filling can be relatively 
easier by using the vessel to prolong the life of a filling land. 
The heating value is relatively low in burning treatment to make generation of toxic gas and 
poisonous gas lower than tolerance limits. 

Clearwater Paper Corp. - EX1002 
Clearwater Paper Corp. v. Graphic Packaging International LLC 

Page 785 of 1179



(19) El:.$:111 .. 11'-IT (J P} (12) 1} rffl ~ ff ~ • (A) {I l)ff-l:f:lllf/~1"!3ft 

(51) Int.O. e 

A 13 1 G 9/00 

c22)1:t1•a 

(57) [~¥!] 

fflll-1¥-10-71144 
-ijf.9- I0819QJft 

1¥.al 9if. (1997) IOYJ308 

(§ (r'.JJ El ~.fflffl'.lc: 'ilr4-"t -!i fffi $ l' '9.:fiffiti::ttll g:i ½'AA' tt 
m it!Hm 81t1PH.tr * 9 ~ c 

cm~ M~~~~m*2u~ao~~%t~~~~ 
7~Y*■ffl&CT/~~~BMtt8~20~8om&% 

t ~IJ[l/!il] 0. l ~ 5 0 i!:1.:% t J.t/ifr,i:'.0)Ai:.1f!J-B"lc: Tiffi;­
LTffl 5n~ffl~~J,t~~m8 LTM~~~Af~~. Y 
~~~~%~:ttll$½'MttmM~3H~ffl~. 

~tmJlLI 1-128284 
{43)~81! 8 -'¥/tllif.(1999) 5 Jil8 B 

FI 
A 6 1 G 9/00 z 

---r-----------------------~-~-~--- ------------

' (71) 1:1:UJIA 

(72) ~IJJ.ff 

-1--

m4092854 
~:ttiHf:~ 
J1;; l,ffl.~Affiffm IIT~fll 6 $ 7 -liJ 

ft!# .'3-
Jt:M,Jli{-'R'§Hlilllf~jlj 6 -It 7 ~ 
qi~ ?i!A 
J1;;.l,ffl:~~-1E11Tm?t 6 # 7 -liJ 
J.1.Jl: u 
JJ:.Mr-.lt:M,11:flff t&:1t*MIIT24-ill4.ft 

Clearwater Paper Corp. - EX1002 
Clearwater Paper Corp. v. Graphic Packaging International LLC 

Page 786 of 1179



[¥,tiHUlOJfl'jffil] 

[~*¼l]AA~~W~lli*ZU~80~hl%t~V* 
~7~Y%Wffi&U/X~~BMltW~20~80~~ 
%t~~mo. 1-soma%~~&LT7J::-3m~~~ 
!JO~im~'I! L Tfil'.f!; Lt: ct Jtt-tW t -g {,J1lli:j:i5:J'Mtt~~i1!t 
½J@il"&,, 

t rmJ o)Jr ffiP'J:: ,m am 
(0001) 

[~~OJ~T~liffi~ff)$~~~- ~q:i~~~ttT~ 
tn#. w-:1Jt~1;:J:t)7JMtnr:1J, N~(;:;t,J'i!JJM5:r-c 
~ 0. l ,tJ fgi -0 El t!Ol!ci#OJrl5~l'Jie:l;;t ~@1-zlln JJ: 1' 'l -3 
l1£i:j:lfrfW!'.IJ;ri1!ttm:'8IBH;:ti;JT 00 

[0002) 

[tt*o>t~Wr) vE*, tmttt¥!.1N:mt ti '7 ;z,.rJOJ'L OJ-'?::t 

5 7. 'f- •y 7 Jt Ji'i'}F L fd., a) t.NtHI ~};; ~ < ff;$'. L n 'Z:> 
h\ ilffliiOJ6\j'f!O)-=J'-ftll-'?ltzffi Lt:'? L ·r:f~l;: /J;-:i f;: 
t~OJ~-~ff~~~m~S◊o@~l1!li:jJ~W~rrTT 

t_1tBmttn1ij:: < N~Mr;J.)l':1i<:7'..ftJ1;:1:!H I l. JA:!Ji·t -?:it 

(2) !r#r;p:p: 1 1 - I 2 8 2 8 4 

2 

Ii, lf2.~2'-H-ffi$.-ifl't'A1.li'd:. <, 1-RiY.(;l: 2ffl!UJ::.ffi 
Jif:?bttfci1£E~L' &'n T t f\1'.JH5JfitT J;;, -0" = .fl G OJ 
t, O)(j:_ I O / 'Y;:., :c ~ffJ'.O)~ftcftffiT -3;: I:: Wet{> 
t.i\ ~u'1uJ:P:ID0½/tliiR, iflfr't 0-ff11l'&C0ffl!MWL:: J: 'J 

T. ~/;:$ffifvftL-CtJ:l•o 

rooosJOOm2'n-0~v~~74 ✓~mm&U/£ 

ii'±.5-r~ttllitflliO)~. ;t; 1) :t ~ 7 { :;.;HJMJmL;L ;fs 1) ::t 

p~~ ✓- am~~VI'f-~Y. filfil~~i)i*~/, 
:r.* L---Y-tUJJ: t'.'.:::.1v:tl:fit.U:, :to!::~ /J=lcii:iH.:$:W 

JO ~fflc'o, :'t7J/Wtl-:W/l)sj!;l:, ;f,' 1J l:'.. r-:Dct<.,:1-J-L---- r­
u, 1J v- H')~:ffl-/'5'U:. t;L,o-7., W.-'t¥!.1$l1Ull.W 

OJR'±.~~0:±.BMtta~. ~IJ~~- ~1Jh7□ 5, 

r-::,;. tlnltti~~ 1J .r .. ;z,. f- ;l/.r;; oJ{t'l g.nx}F-oJ4:nfWl1.M-l 
nl'i, ~ffi-z,<;,":/'f't o J::m~5t-f-~OJ:1.5:i'M'tttnrnif~.zffl 
l>?,;i_, ffi,/ffiO)/f::tk,i. Wt:t.i1ti-fi Ll'ili\ -"Zv-1/ r-.'ifT 
&nT'tJ.:l\, C:.flGO)j\lfJllii;l: 1-ffl!5U;l:2JIUJ:J':§J;i.;:s 
tHtTilJlJ LT t J.: L 'o :He, ~.l'(;: 1:5:J'Wl'ttfulllri~~J!J 
Lr:. t OJ(t. ~:1.~:r;: r.:: J.:.:;;, 5rtw3£J!tt.i1'tBM11.filtHn ttt 

~~_fltJ1-t:z- < ffl:i:fllP.z-li!/:ffl L "?9l, t L, 0 7()2;6\IS fe(/) t iTJ,;:tt«""01i!li-f!llf,: )J'W/"9 o O)"C'. ~(,: {f ffWU.:: 
Z>, a'Jc. iffi~{U±z:1;:(4'i,,fi59-o)dib'Ff!E L n• 20 Wt-o!!Ol'U.\Iit.i1'6~i.::fi;{.o, 
-Iitl.'.i5t1'JsfJ. i'lcf1'1;:-¥Mf:i1n•h'--:iTL'oc [O o o 9] M4o/Jli:!t/$f®t;f-lJ;tv71'Y:i:r;-!iH!li&U/ 
[O O O 3) l@:\w~i$T&S0fi&i/J□ I~(;:fe'.!:"tUJ!i$ x.L:l:'.!:5-)'foWtt-ffirnotO)~ttJ:t$1;l:, ®i11\f;::l'J!;f;!.flo~ 

:twJ?i*flt. *M:11;1:-:f!lfi,,JH-'?fil'.:!Hf:: f1Jm ;! t1 -r 1.,, -0 ic:. ttfiff, 11t-g-t otl,'!frjoJMJtr1r1u:. --:i --r ,19.ft'.~ no ;o\ --·-
oo a:: fJ' j\J!Gfrkl:1'½uT-'?ffl:1ill/C:. J.: ') !l't!iHllEl!;! t1 T ~(r:Jl.::/;l:, %lrn'.~itli½o~-@,-/,: ti, .fiH1l~i$~JJltO)lt 

[0004] 

~Jt1J,;! < '"too Jm¥ry~~½!OJWll\'l"'OJ~boJl:t;l:, 2 o 
-aomR%1'Js~. ~*L<U30~1omm%. ~ 
~~~L(U30~60fflM%c'~o. 

r:i1:aJJfJ1t,j;,'i* L J:: :i t T ~ ,111!/llU ::t:RaJWll'ti~ L J:: .:s t r o o 1 o J rt1.m&1J0Jfili:UH;1:. h •:; 7' 1J :,,- :'.f~J. ifl!Jm 
-r ◊ ;N!M1i. 1!t*a->mi1!t½r@M~o>il!nrni+=tH:r 06\JflO) ~L ?Fuifo!itt~J. ~{t~J. ~{t~J1itfi1J. m1i!J/J□iillti1J. 'ft 
-¥r.!l-\0Bf"O)rJiM. ~1.::Af!l?JJ9_l.!i'!?'ttilO)ffli£:tJ'~ Gn n, Jo ~~iJ. 1tu1:M. MWJ~1J. H'l!/Ur1J. ij~~ti1J. tttsfiiJ. tA 
~ctTS-:iT, $R~U~~-M~M~L~~~~M "· ~M&U;:nso:,~ft~~Soo h~70Y7MOJ 
ttmi1!t~8H.:tWmLJ::-3t96~0)T~-3. ~tl-C(j:, ffl~~~~ffl■OJO. 1-2oaa%, W 
[0005) 
(,;ll!IID~Wf't~·t ~ tc:: l;)O)-f-Ht) i;14!.@~!¥t.:R:-t ~ fc::o'.)t::1~ 

~TU. -~~a~ffi*20-soma%t~V*~7 
~y*™~&U/~~'t~M-t1W~2o~som•%t 
~~MO. l~S □ m2%~~ftLT1J:offl/3x.~~brl~ 

iS/it LT nx/BT 6 c: t f,: J:: -) ""Cl1!l$B-AA'ttJ~~i1!t4W&~ii"2 
'1.Pi'iToJ: -3 f;:tJ:-)ll'oa 

[0006) 

nta;Jo)'.;i[fil§OJff:i~] *~lJlflJJ~bl!W)/BP@;/.t L;l. F /,: ,if~ 

1.::~ilfJ"t-00 -Jm-ttt,t;,r;,;:~~t/;i!t<toic:.J;;it::.->T. t"i'M 
~~~~fil*t~IJ*~7~Y~W~&U/Z~~~M 
tt-!Mim t rffebrJ~1J t ~m;to:,r'ciiJ1J;§;,r;: -c i111H'1 L --ci:!£B·t 
-o" ~)(l'Tif£fi't11t.:iliH'-l·Hiltl/£fr;lff:, J1llLtll l.-itt.lf: 
llUn: J:: ri /Jn~i'tlM .! tt. 13x.J1;~~- ;;r ,r :,z wrc: J: -> -r 
t!ht!tf!!J&ggo)/8:Ud: 13x./f;;-1 -o" 
[ooo7JM~~~~U. HB. Hffi. ~D. ~~-

l l < ti. O. 5 ~ l O ifdJ%JJ~'WHOJtt$c&'l fJ, f91J 

x_[J, 1/7 ✓ h·:;-;1 1) Y?~J. 'f-lJYJJ,y""J'I) Y?~IJ. 

/IJ~- ✓~~®6" ~fflMC000tlT~.ffl/3x.~-@:~ 
J:flO)0, 1~1 omJI%. lfl;J::L(liO. ]~5Jtl:B 
%OJftlfl:!IJ)J:t~l'JsrJ. /r!Ji.1i7.-J71J :.;MhJv/'J 
L, ki"T 1) :.;M;,mi/r:'rh~S0c ~{t'AJJO)/j!Jt_ L -Ct;!:, 

mGt~-@:1'.$:fJfl-ii0)O l ~5 Oifdil%, li-fiLOiO. 
40 l ~ 3011i.fi:%u)~!l!JOJ1t~c<VJ 1), WJJ;Ui~~;/JJ[.,:,., 

<";L, ?Jl.,7, --?,,ft;, 71.,-zt§IJl;t;;,6, H'JJ!ii'IJ. im~ 
~IJO)j}!Jt L TLL .ffl~ttl-'F:1-f>!fiJIOJ l ~ 5 0 4!:11%, IA' 
i L ( /J: l ~ 3 0 iJJfi}%0J~[)t!OJ!-Uf!Ti!:i IJ. W!Ji.fI* 
J;R. 13-t'f/tit, --e ;t:;, -1 r- ~ffl}( Js 6 ,, 

'!f~ N:i'u'd;n T. ·t c~H: 1t1. -t 6~i'fV!J.>,".>*~ /JLJI ·t 0 ~ 
1c-i-i1:·t6*'51. 'r'rtL *fiiFYtOJ~ttfi:'fflv•oJ ~/$t!il so 

[ o o 1 l ] J:tl!rpBMt±J1tit!l.~'$~~/;l:~'.:J:.~~1,: J; ".! :,-J 
~tf 6 t ~' -j tl-1/t~{I/U. Tl' 6, J=JfittlJi,JJ$;'.~ql!TJ1jtti}y,i( 

~~~*~WTa8~-3-::l::/CJ::fJ~M~~~~~- H 
UT60)~. ~filO)~V;t~7{ ✓~m~tEEfflOJJ;i. 

f!_t;\ j~/,::if.iv.V:®ie t,;i: 1) 1'.f~c Zif.-, --c. -:: n_/;: J:: IJ m 
iilt~fii~oJj/jl,s/JJ): t 9!1f!!li'J11-UQft'JB % 1;: (r :t. J:!JllJ':i '/1-c 

-2-

Clearwater Paper Corp. - EX1002 
Clearwater Paper Corp. v. Graphic Packaging International LLC 

Page 787 of 1179



3 

tt!1.0)}!1:rltdtL::-_)tJ:t:i~0, :t tc, fk.l!H!.L5-H· ~tjf\'LL it 
j!Jfr'J#.Mfah11J, ~ <' jft;tf)Jf-i;y/ij&')0 C. t iiJdJ: <' H 
/f -Ji 7, "?'h J;;;if7,~"1J'.O)-R~ t ._;'f~MHJ. T/J::OJL'B M/,_:: ti 
fl]""[~ ◊o 

(0 0 l 2] 

(3) 

(~~/91JJ UH::f:il,·c~/Mfr!J~¥t/:t.fr';J/:~a,E19·0u ~ 

fmli-Jt(ft;J t L"C ;);: \J{& 5 4 >Ji: ft! % U•.eJtl ! fl 0 ~ /ITT t 
LT~ij7□ ~~/1omm%t~m~tLT7~7ij 

/IW:h JI, 1/ 7 L l fill% Ul'JJU'i'J t LT {f;t :i 1 1' 5 Ii: 
2%t;t-~~LTfflGhkffl~~~~ffi~ffi~~mhlL W 

z~m~~1sot-1Got-1sot-11st--r 
mitil:!f:~n=;w.{;t-J,ij-i'l Lfco 1'.t G;t1tdJ~itl!tJiJ'8;ffi/a:, /JOI 

tt. ~~~~tt. m•~~tt~~n,wm~mmitil:~B 
:rncrJff:MtJl.: tJ:: fJ HJ-tit OJT ;!:,-de,, :>:1.: c_ OJJ:.!fili!~'S'­
:t!Jq-Jtl!i:pi.:J:ffi&'), 3 Jr R HU:®, •J Iii L tc t c. 0, il:&1' 
fl 2 0 %~,y LT :ts IJ, J1~iflt½'~~Ll:/m!i L.\$'Tl 't.>O) 
T'J5-:dc, 

[ ll o l ::l) Mttlfii'ftt, t LT, f:: \)AA 5 o iJ-t M % t ff 
ff! tc :h).Sffli'~~ t L- T !f:½'Mttffl@t LT ;f, 1J fLM: Cfrimt 

Hr»Pf 1 1 - 1 2 s 2 s 4 

4 

t-l40t-l40t-!55tcmitil:~8H~~~ 
L~,NG:tt~mitl!~S~U, ~Itt. ~$~~tt. ITT 
1Ufi 1t11f;:: fUl. j§tffl'j)j_l;UfH1~itil:½1@~!lO){+.'.Mt.tf.:tj:: IJ w, 
?;, t O)'f' S--:i (:." ~):Ii:;: O)t/):ifit~'£i!~-:IJ::ftllrp/,:J:ffil/), 3 

~Rm~~~WL~tc~. m•-r~70%N~LT~ 
IJ, JJ~nttt,r@~lJ:Jvl!W L ~""tl ,,t 0) "f &ir~d:.o 
[O O I 4 J 
rmitJo)x!J'1U 1J._L;11.r1;J Lt~ J: -5 1:, *~~1.tffi!m ff::f 

Il.1/:t,;t:--:i ht 1<, g:~1.: 11l!Fllt}c ':! G i: t-rNn□fafiftiVt 

r$&').{,C.ttJ1T~oo !!Ill:.,, ltlF-t11C:Jilll1:i0t~!ttfwW-fc 
J: 1) 5]'-AA' L, (j'f&9Jl5:J'li.!JO)i!l:ifi'r11::tJ1~tt, fflEfl L tctji, 
O)n~eyttJ1il! < :lfi{;flffi,;2/£1&:io;: t t0'/;J:. <, :m.in-'<-'fi 
if n 7 Ut!t-li"?', fl ;1;mtftoJr1]W:T'J~,;t/iz.t:liJ.rM iti" 
Q, 

(0015) 

t~lfilO)ffflljj.;IJ::;ma}J] 

([£!I] ;$:}t!l}H:fJ,;l:J•,?;,itlli::j-15J/WtttJ~illt~B:~1:iO)i.-HlH21 

""i:®oo 

[~2l*~~~~~o~~BMttffiillt~3H0~ffl~ 
"'1:ftrfr~, ll'll.l'b-fi'5"7-r,r) 37ll::fl%, /ffillfj$;¥ 1J.:r. 20 1:;!5?;,, 

7,,-j-Jl, (lla'f!J~B'.f-'l!'.!_, iffia'MSL:t/-t,,) 5ffia%t m~0~aJl) 

HHV'r1JtLT-tf;t--'.7,1l--3ffl.M-%, i::Dt5ti-R%t~ife I }-¥:,m;$:tt; 

ii' LT1~F:,tlfc:Kt!nx~~!Utlln'tJB#:Uc:{JUJ1ocJBi/Jffl: so 2 fif!t!M,$;t$: 

Clearwater Paper Corp. - EX1002 
Clearwater Paper Corp. v. Graphic Packaging International LLC 

Page 788 of 1179



\ 
\ 

Clearwater Paper Corp. - EX1002 
Clearwater Paper Corp. v. Graphic Packaging International LLC 

Page 789 of 1179



PCT WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 

(51) International Patent Classification 6 : 

B32B 29/00, 27/10, D21H 19/34, 19/30, 
B650 6S/46 

Al 
(11) International Publication Number: 

(43) International Publication Date: 

WO 96/31347 

10 October 1996 (10.10.96) 

(21) International Application Number: PCT/GB96/00819 

(22) International Filing Date: 4 April 1996 (04.04.96) 

(30) Priority Data: 
951637 
9507263.3 

6 April 1995 (06.04.95) 
7 April 1995 (07.04.95) 

FI 
GB 

(71) Applicants (for all designated States except US): ZENECA 
LIMITED (GB/GB]; 15 Stanhope Gate, London W1Y 6LN 
(GB). UNITED PAPER MILLS LIMITED [Fl/Fl]; P.O. Box 
40, FIN-37601 Valkeakoski (Fl). 

(72) Inventors; and 
(75) Inventors/Applicants (for US only): WADDINGTON, Simon, 

Dominic [GB/US}; Apartment 702, 11 Peabody Terrace, 
Cambridge, MA 02138 (US). MONTADOR, James, Henry 
[GB/GB]; 14 Northpark, Owington Farm, Billingham, 
Cleveland TS23 3SU (GB). KUUSIPALO, Jurkka, Tapani 
{Fl/Fl]; 3 Ainlm~iscnkatu 4-B-40, FIN-33540 Tampere 54 
(Fl). KARHUKETO, Hannu, Tapani [Fl/FI]; Asevelitie 11, 
FIN-37360 Valkeakosi (Fl). 

(54) Title: COMPOSTIBLE LAMINA TE 

(57) Abstract 

(74) Agents: LOCKE, Timothy, John; Zcneca LifeScience 
Molecules Biomolecules, Intellectual Property Group, 
Belasis Avenue, P.O. Box 2, Billingham, Cleveland TS23 
1 YN (GB) et al. 

(81) Designated States: AL, AM, AT, AU, AZ, BB, BG, BR, BY, 
CA, CH, CN, CZ, DE, DK, EE, ES, FI, GB, GE. HU, IS, 
JP, KE, KG, KP, KR, KZ, LK, LR, LS. LT, LU, LV, MD, 
MG, MK, MN. MW, MX, NO, NZ, PL. PT, RO, RU, SD, 
SE, SG, SI, SK, TJ, TM, TR, TT, UA, UG, US, UZ, VN. 
ARIPO patent (KE, LS, MW, SD, SZ, UG), Eurasian patent 
(AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European patent 
(AT. BE, CH, DE, DK, ES, FI, FR, GB, GR, IE, IT, LU, 
MC, NL, PT, SE), OAPI patent (BF, BJ, CF, CG, CI, CM, 
GA, GN, ML, MR, NE, SN, TD, TG). 

Published 
With international search report. 

A composite laminate which comprises layers of a cellulose sheet, a polycaprolactone, polylactic acid and/or a poly 3- or 4-
hydroxyalkanoic acid is compostible and has acceptable wet strength and resistance to cracking. 

Clearwater Paper Corp. - EX1002 
Clearwater Paper Corp. v. Graphic Packaging International LLC 

Page 790 of 1179



FOR THE PURPOSES OF INFORMATION ONLY 

Codes used to identify States party to the PCT on the front pages of pamphlets publishing international 
applications under the PCT. 

AM Armenia GB United Kingdom MW Malawi 
AT Austria GE Georgia MX Mexico 
AU Australia GN Guinea NE Niger 
BB Barbados GR Greece NL Netherlands 
BE Belgium HU Hungary NO Nocway 
BF Burl<ina Faso IE Ireland NZ New Zealand 
BG Bulgaria IT haly PL Poland 
BJ Benin JP Japan PT Portugal 
BR Brazil KE Kenya RO Romania 
BY Belarus KG Kyrgystan RU Russian Federation 
CA Canada KP Democratic People's Republic SD Sudan 
CF Central African Republic of Korea SE Sweden 
CG Congo KR Republic of Korea SG Singapore 
CH Switzerland KZ Kazakhstan SI Slovenia 
CI COte d'Ivoire LI Liechtenstein SK Slovakia 
CM Cameroon LK Sri Lanka SN Senegal 
CN China LR Liberia sz Swaziland 
cs Czechoslovakia LT Lithuania TD Chad 
CZ Czech Republic LU Lmembourg TG Togo 
DE Germany LV Latvia TJ Tajikistan 
DK Denmark MC Monaco TT Trinidad and Tobago 
EE Estonia MD Republic of Moldova UA Ukraine 
ES Spain MG Madagascar UG Uganda 
Fl Finland ML Mali us United Swes of America 
FR France MN Mongolia uz Uzbekistan 
GA Gabon MR Mauritania VN Viet Nam 

Clearwater Paper Corp. - EX1002 
Clearwater Paper Corp. v. Graphic Packaging International LLC 

Page 791 of 1179



W096/31347 PCT/GB96/00819 

1 

COMPOS"l':tBLE LAN:tHA'l'E 

THIS INVENTION relates to cornpostible laminates. 

Used packaging materials constitute a refuse 

disposal problem and it is desirable to be able to 

5 compost them. Also, in composting organic wastes, for 

example food or vegetation, it is convenient to transport 

the compostible material in a compostible container. 

Bags made of paper or other cellulosic material, for 

example cellulose film or boxes made of such materials, 

10 for example cardboard or the like may be used but are 

mechanically weak when wet. 

This invention provides compostible laminates 

comprising cellulosic sheets, for example paper or board, 

of satisfactory strength which comprise substantially 

15 only compostible components and which comprise layers of 

a cellulose sheet, a polycaprolactone, a polylactic acid 

and/or a cellulose ester and a poly 3- or 4-hydroxy­

alkanoic acid. 

The invention preferably comprises a compostible 

20 laminate which comprises a cellulosic sheet directly 

coated on at least one surface with a layer of 

polycaprolactone, polylactic acid and/or a cellulose 

ester and a layer overlying the said directly coated 

layer of a poly 3 or 4-hydroxyalkanoic acid. We have 

25 found that laminates according to the invention have 

acceptable wet strength and resistance to cracking. 

Resistance to cracking is important if the paper or board 

is folded as any cracking along the fold will allow 

access to moisture and impairment of the wet strength 

30 along the fold. 
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The invention also comprises a compostible laminate 

as aforesaid in which the polyhydroxyalkanoic acid layer 

is covered with a readily removable sacrificial layer of 

optionally non-compostible polymer, for example polythene 

5 or polypropylene. The sacrificial layer is useful in 

improving the manufacture of the laminate, for example in 

preventing the sticking of the laminate to chill rolls in 

the course of manufacture. If desired it may be left in 

position to protect the laminate until it is to be used. 

10 The added layers may be applied to the cellulosic 

sheet simultaneously using known techniques, for example 

by the use of a multi manifold co-extruder. Temperatures 

of 150 to 300°C and preferably 150 to 250°C are suitably 

used for co-extrusion and polymers with melting points 

15 below the extrusion temperature should be used. After 

application of the added layers the laminate is suitably 

cooled for example to a temperature of 40 to 70°C. This 

may be accomplished by contacting the laminate with a 

chill roller. 

20 It is preferred that the total weight of the coating 

layers after stripping the sacrificial layer from the 

product should be about 5 to 40 grammes per square metre 

and is preferably 10-25 grammes per square metre. The 

ratio of the polyhydroxyalkanoic acid to the polycapro-

25 lactone, cellulose ester or polylactic acid layer may be 

1:10 to 10:1 preferably 5:1 to 1:5 and more preferably 

2:1 to 1:2 by weight 

The polyhydroxyalkanoic acid may be a homo or co­

polymer suitably of hydroxybutyric acid preferably 

30 together with hydroxyvaleric acid. Suitable polymers of 
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this type are described in our European Patents EP 52459 

and EP 69497. The polyhydroxyalkanoic acid preferably 

has a molecular weight of 50,000 to 1 million and more 

preferably 100,000 to 800,000. The polylactic acid, 

5 cellulose ester or polycaprolactone preferably has a 

molecular weight of at least 40,000 for example 30,000 to 

500,000. 

The sacrificial layer may after it is stripped from 

the laminate be reused in the manufacturing process if it 

10 is a thermo-plastic. 

A pilot line was used for the following work which 

comprises a roll of 110g/m2 brown Kraft paper feeding the 

paper to a unit for corona discharge onto the paper, a 

support roller supporting the paper emerging from the 

15 corona discharge chamber, a die for extruding three 

layers of polymer onto the paper beyond the support 

roller, a chill roller and a nip roller for pressing the 

laminate of paper and polymer together against the chill 

roller and a wind-up roller for collecting the laminate. 

20 The corona discharge was at a power of approximately 

1.5 kw over a width of 350 mm, the paper being run 

through the discharge at a rate of 15 to 75 rn per minute. 

The die was fed by three extruders supplying 

polycaprolactone (a commercial product sold as "Tone" 767 

25 by Union Carbide, estimated number average molecular 

weight 43,000 melt flow index of 30 at 190°C), a 

copolymer comprising 92% hydroxybutyric acid units and 8% 

hydroxyvaleric acid units in a D-configuration of 

estimated weight average molecular weight 480,000 sold 

30 under the trade name "BIOPOL" by ZENECA Limited and low 
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density polyethylene sold by Borealis as grade NCPE 1515, 

MFI 15 at 190°C. The die was a Cloeren vane flat die of 

width 350 mm with adjustable vanes and equipped with 

breaker plates and screen packs and using a CCABB 

5 configuration plug. 

10 

This arrangement enabled the polymers to be extruded 

onto the paper in the order paper/polycaprolactone/­

"BIOPOL• polyhydroxyalkanoate/polyethylene in the desired 

thicknesses set by the outputs from each extruder. 

The chill roller was maintained at a temperature of 

60°C. 

The line was operated under the conditions shown 

below. For comparison a single layer consisting of 

"BIOPOL" polymer was coated onto the paper using only one 

15 of the extruders under the conditions shown below. The 

"Barrel Zone" temperatures indicate the successive 

increases in temperature in the barrel zones of the 

extruders which feed adaptors of the extruders which 

adjust the temperature of the polymer as shown. The 

20 temperature of the die itself was set at 185°C. 

Sing1• Layer Bxtru■ion 

Sample Barrel Zones 0 c Adaptor Screw Line 

oc Speed speed 

1 2 3 rpm m/min 

#1 150 175 185 185 40 30 

#2 150 175 185 185 40 20 

25 #3 150 175 185 185 40 25 
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3 Layer Co-Extrusion 

Sample Barrel Zones 0 c Adap Screw Line 

-tor speed speed 

oc rpm rn/rnin 

1 2 3 4 

#9 150 175 185 185 45 35 

150 170 180 185 185 20 

150 170 180 185 185 90 

#10 150 175 185 185 32 35 

150 170 185 185 185 32 

150 170 185 185 185 90 

#20 150 175 185 185 50 50 

150 175 180 185 185 50 

170 190 195 200 205 200 

#21 150 175 185 185 50 75 

150 170 180 185 185 50 

170 190 195 200 205 200 

The screw speeds in the preceding table are 

proportional to the approximate relative thickness of the 

10 layers. 

The products were tested as follows: 

Laminate from the wind-up roller was removed and any 

polyethylene layer stripped off. The coat weight (i.e. 

the total polymer remaining per square metre of laminate) 

15 was recorded. 

Adhesion of the layers was tested by manual 
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6 

stripping of the deposited polymer layers from the paper. 

Cracking of the polymer layer was tested by folding 

the laminate over so that the polymer layer contacted the 

polymer layer, the direction of folding being transverse 

5 to the line processing direction or parallel to the line 

processing direction as the case may be, and also so that 

the paper layer contacted the paper layer in the 

transverse and parallel directions as aforesaid. 

The integrity of the polymer coating after folding 

10 was tested by laying the laminate flat, applying coloured 

turpentine to the crease from the polymer side of the 

laminate and after 10 minutes measuring the proportion of 

the crease in which colouring on the paper side was 

observed. 10 cm lengths of crease were tested. 

15 The results are reported as follows: 
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15 

Sample Coat Adhesion Turpentine (Line Direction) Turpentine (Traverse Direction) 

Weight Nwnber Substrate to Coating to Substrate to Coating to 

g/m2 Substrate Coating Substrate Coating 

(%) (%) (%) (%) 

u 15 0 60 80 90 50 

#3 20.5 0 20 70 50 50 

#2 28 0 0 0 0 0 

#21 12.1 5 5 0 5 1 

#20 14.4 5 1 3 5 1 

#10 18.6 3 1 0 5 0 

#9 21. 0 2 1 0 5 0 

#1, #2 and #3 all single layer extrusion coating 

#21. #20 and #10 are all 3 layer co extrusions with equal "BIOPOL" Polymer to PCL layers 

#9 is a 3 layer co extrusion with a 9/4 ratio of "BIOPOL" Polymer to PCL 

PCL means polycaprolactone. Adhesion nwnbers are assessed as follows: 

-J 

~ 
0 

! 
'""' t ..... 

g 
i 
~ 

i 
'""' 1,0 
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Adhesion 0 Layers not bonded at all and both 

materials remain completely intact. 

Adhesion 1 Layers come apart easily and both 

materials remain completely intact. 

Adhesion 2 Some force needed to separate the layers 

and materials damaged slightly. 

Adhesion 3 More force needed to separate the layers 

and both materials damaged. 

5 Adhesion 4 Layers difficult to pull apart and both 

damaged almost totally. 

Adhesion 5 Layers impossible to pull apart, both tear 

immediately. 

10 

15 
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CLAIMS 

PCT/GB96/00819 

1 A laminate which comprises layers of a cellulosic 

sheet, a poly caprolactone, a polylactic acid and/or 

a cellulose ester and a poly 3- or 4-hydroxyalkanoic 

acid. 

2 A laminate as claimed in Claim 1 in which the 

cellulosic sheet is paper or board. 

3 A compostible laminate which comprises a cellulosic 

sheet directly coated on at least one surface with a 

layer of polycaprolactone, polylactic acid and/or a 

cellulose ester and a layer overlying the said 

directly coated layer of a poly 4- or 5- hydroxy­

alkanoic acid. 

4 A compostible laminate as claimed in any preceding 

claim in which the polyhydroxyalkanoic acid layer is 

covered with a readily removable sacrificial layer 

of optionally non-compostible polymer. 

5 A laminate as claimed in Claim 4 in which the 

sacrificial layer is of polythene or polypropylene. 

6 A laminate as claimed in any of Claims 1 to 5 in 

which the total weight of the layers other than the 

cellulosic sheet after stripping any sacrificial 

layer from the product is 4 to 40 grams per square 

metre. 

7 A laminate as claimed in any preceding claim in 

which the ratio of the polyhydroxyalkanoic acid to 

polycaprolactone cellulose ester or polylactic acid 

is 1:10 to 10:1 by weight. 

8 A laminate as claimed in any preceding claim in 

which the polyhydroxyalkanoic acid is a homo or 
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