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PTO/AIA/15 (10-17) 

Approved for use through 11/30/2020. 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 

UTILITY Attorney Docket No. 22773-826.31 0 

PATENT APPLICATION First Named Inventor Chunhua LI, et al. 

"\ 

TRANSMITTAL Title MULTILAYER POLYMER SHEETS 
Priority Mail Express® 

\... (Only for new nonprovisional applications under 37 CFR 1.53(b)) Label No. 

APPLICATION ELEMENTS Commissioner for Patents 

See MPEP chapter 600 concerning utility patent application contents. ADDRESS TO: P.O. Box 1450 
Alexandria, VA 22313-1450 

1. □ Fee Transmittal Form ACCOMPANYING APPLICATION PAPERS 
(PTO/SB/17 or equivalent) 

2. □ Applicant asserts small entity status. 10. D Assignment Papers 

See 37 CFR 1.27 (cover sheet & document(s)) 

3. □ Applicant certifies micro entity status. See 37 CFR 1.29. 
Name of Assignee 

Applicant must attach form PTO/SB/15A or B or equivalent. 

4.0 Specification [Total Pages 17 l 11. 0 37 CFR 3.73(c) Statement 0 Power of Attorney 
Both the claims and abstract must start on a new page. (when there is an assignee) 
(See MPEP § 608.0l{a)for information on the preferred arrangement) 12. □ English Translation Document 

5.0 Drawing(s) (35 U.S.C. 113) [Total Sheets 8 l (if applicable) 

6. Inventor's Oath or Declaration [Total Pages 6 l 13. □ Information Disclosure Statement 
(including substitute statements under 37 CFR 1. 64 and assignments (PTO/SB/08 or PT0-1449) 
serving as an oath or declaration under 37 CFR 1. 63(e)) D Copies of citations attached 
a. D Newly executed (original or copy) 14. □ Preliminary Amendment 
b. 0 A copy from a prior application (37 CFR 1.63(d)) 15. □ Return Receipt Postcard 

7.0 Application Data Sheet * See note below. (MPEP § 503) (Should be specifically itemized) 
See 37 CFR 1.76 (PTO/AIA/14 or equivalent) 16. □ Certified Copy of Priority Document(s) 

8. CD-ROM or CD-R (if foreign priority is claimed) 
in duplicate, large table, or Computer Program (Appendix) 17. □ Nonpublication Request 

□ Landscape Table on CD Under 35 U.S.C. 122(b)(2)(B)(i). Applicant must attach form PTO/SB/35 

9. Nucleotide and/or Amino Acid Sequence Submission 
or equivalent. 

(if applicable, items a. - c. are required) 18.0 
Other: Certification and Request for Prioritized Examination Under 37 CFR 1.102(e) - Track 1 

a. D Computer Readable Form (CRF) 

b. D Specification Sequence Listing on: 

i. D CD-ROM or CD-R (2 copies); or 

ii.D Paper 

c. D Statements verifying identity of above copies 

*Note: (1) Benefit claims under 37 CFR 1.78 and foreign priority claims under 1.55 must be included in an Application Data Sheet (ADS). 
(2) For applications filed under 35 U.S.C. 111, the application must contain an ADS specifying the applicant if the applicant is an 

assignee, person to whom the inventor is under an obligation to assign, or person who otherwise shows sufficient proprietary 
interest in the matter. See 37 CFR 1.46(b). 

19. CORRESPONDENCE ADDRESS 

0 The address associated with Customer Number: 107046 OR □ Correspondence address below 

Name 

Address 

City I State I I Zip Code 

Country I Telephone I I Email 

Signature /Garrett T. Potter/ Date July 6,2022 
Name Garrett T. POTTER Registration No. 

76,602 (Print/Type) ( Atta rn ey /Agent) 

This collection of information is required by 37 CFR 1.53(b). 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 ohime 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, ca/11-800-PTO-9199 and select option 2. 



Doc Code: TRACK1 .REQ 
Document Description: TrackOne Request 

PTO/AIA/424 (04-14) 

CERTIFICATION AND REQUEST FOR PRIORITIZED EXAMINATION 
UNDER 37 CFR 1.102(e) (Page 1 of 1) 

First Named 
Inventor: 

Chunhua LI, et al. I ~iii~~~isionalApplication Number(if I 
Title of 
Invention: MULTILAYER POLYMER SHEETS 

APPLICANT HEREBY CERTIFIES THE FOLLOWING AND REQUESTS PRIORITIZED EXAMINATION FOR 
THE ABOVE-IDENTIFIED APPLICATION. 

1. The processing fee set forth in 37 CFR 1.17(i)(1) and the prioritized examination fee set forth in 
37 CFR 1.17(c) have been filed with the request. The publication fee requirement is met 
because that fee, set forth in 37 CFR 1.18(d), is currently $0. The basic filing fee, search fee, 
and examination fee are filed with the request or have been already been paid. I understand 
that any required excess claims fees or application size fee must be paid for the application. 

2. I understand that the application may not contain, or be amended to contain, more than four 
independent claims, more than thirty total claims, or any multiple dependent claims, and that 
any request for an extension of time will cause an outstanding Track I request to be dismissed. 

3. The applicable box is checked below: 

I. [?] Original Application {Track One) - Prioritized Examination under§ 1.102{e){1) 

i. (a) The application is an original nonprovisional utility application filed under 35 U.S.C. 111 (a). 
This certification and request is being filed with the utility application via EFS-Web. 

---OR---
(b) The application is an original nonprovisional plant application filed under 35 U.S.C. 111 (a). 

This certification and request is being filed with the plant application in paper. 

ii. An executed inventor's oath or declaration under 37 CFR 1.63 or 37 CFR 1.64 for each 

II. 

inventor, or the application data sheet meeting the conditions specified in 37 CFR 1.53(f)(3)(i) is 
filed with the application. 

0 Request for Continued Examination - Prioritized Examination under§ 1.102{e){2) 

i. A request for continued examination has been filed with, or prior to, this form. 
ii. If the application is a utility application, this certification and request is being filed via EFS-Web. 
iii. The application is an original nonprovisional utility application filed under 35 U.S.C. 111 (a), or is 

a national stage entry under 35 U.S.C. 371. 
iv. This certification and request is being filed prior to the mailing of a first Office action responsive 

to the request for continued examination. 
v. No prior request for continued examination has been granted prioritized examination status 

under 37 CFR 1.102(e)(2). 

Signature/Garrett T. Potter/ DateJuly 6, 2022 

~p~~~Typed) Garrett T. POTTER Practitioner 76 602 
Registration Number ' 

Note: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. 
Submit multiole forms if more than one sianature is reauired. * 

□ *Total of forms are submitted. 
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
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Attorney Docket Number 22773-826.310 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention MULTILAYER POLYMER SHEETS 

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the 
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76. 
This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the 
document may be printed and included in a paper filed application. 

Secrecy Order 37 CFR 5.2: 

D Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to 
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.) 

Inventor Information: 

Inventor 11 I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

I El J:hunhua I ~I I El 
Residence Information (Select One) • US Residency Non US Residency Active US Military Service 

City J:upertino I State/Province I J:A I Country of ResidencJ I f.Js 

Mailing Address of Inventor: 

Address 1 19688 Vicksburg Drive 

Address 2 

City I J:;upertino I State/Province I FA 

Postal Code I ~5014 I Countryi I 1us 
Inventor b I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

I El fi'an I J:;HEN I El 
Residence Information (Select One) @ US Residency Non US Residency Active US Military Service 

City J:upertino I State/Province I J:A I Country of ResidencJ I 1-Js 

Mailing Address of Inventor: 

Address 1 10461 Pineville Avenue 

Address 2 

City I J:;upertino I State/Province I FA 

Postal Code I ~5014 I Countryi I 1us 
Inventor b I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

I El ~einz I f"UDLEINER I El 
Residence Information (Select One) 0 US Residency • Non US Residency Active US Military Service 

EFSWeb2.2.13 
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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. 

Attorney Docket Number 22773-826.310 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention MULTILAYER POLYMER SHEETS 

City ~refeld l1country of Residence i l~E I 

Mailing Address of Inventor: 

Address 1 Bethelstr, 39 

Address 2 

City I l<refeld I State/Province 
11 

Postal Code I ~1800 I Countryi I I°E 

Inventor ~ I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

I El 1<Iaus I l',1EYER I El 
Residence Information (Select One) 0 US Residency @ Non US Residency Active US Military Service 

City ~ormagen IICountry of Residence i l~E I 

Mailing Address of Inventor: 

Address 1 Kamillenstr, 40 

Address 2 

City I !Jormagen I State/Province 11 
Postal Code I ~1539 I Countryi I l□E 

Inventor b I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

I El ~oerg I f'JICKEL I El 
Residence Information (Select One) 0 US Residency @ Non US Residency Active US Military Service 

City ~ormagen IICountry of Residence i l~E I 

Mailing Address of Inventor: 

Address 1 Krokusweg 2 

Address 2 

City I !Jormagen I State/Province 11 
Postal Code 1 ~1539 I Countryi I I°E 

Inventor ~ I Remove I 
Legal Name 

EFS Web 2.2.13 
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Attorney Docket Number 22773-826.310 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention MULTILAYER POLYMER SHEETS 

Prefix Given Name Middle Name Family Name Suffix 

I El J:;raig I j::>EHLERT I El 
Residence Information (Select One) @ US Residency 0 Non US Residency Active US Military Service 

City ~enox I State/Province I fvlA I Country of ResidencJ I f.Js 

Mailing Address of Inventor: 

Address 1 ,g SI. Ann's Avenue 

Address 2 

City I1--enox I State/Province I f'vlA 

Postal Code I p1240 I Countryi I Ius 

All Inventors Must Be Listed - Additional Inventor Information blocks may be 
generated within this form by selecting the Add button. I Add I 

Correspondence Information: 
Enter either Customer Number or complete the Correspondence Information section below. 
For further information see 37 CFR 1.33(a). 

D An Address is being provided for the correspondence Information of this application. 

Customer Number 07046 

Email Address patentdocket@wsgr.com I I Add Email I I Remove Email I 

Application Information: 

Title of the Invention MULTILAYER POLYMER SHEETS 

Attorney Docket Number 122773-826.310 I Small Entity Status Claimed □ 
Application Type Non provisional T 

Subject Matter Utility T 

Total Number of Drawing Sheets (if any) Ir I Suggested Figure for Publication (if any) 11 
Filing By Reference: 
Only complete this section when filing an application by reference under 35 U.S.C. 111 (c) and 37 CFR 1.57(a). Do not complete this section if 
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be 
provided in the appropriate section(s) below (i.e., "Domestic Benefit/National Stage Information" and "Foreign Priority Information"). 

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this 
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a). 

,_ 
Application number of the previously Filing date (YYYY-MM-DD) Intellectual Property Authority or Country 
filed application 

EFS Web 2.2.13 
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
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Attorney Docket Number 22773-826.310 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention MULTILAYER POLYMER SHEETS 

Publication Information: 
□ Request Early Publication (Fee required at time of Request 37 CFR 1.219) 

Request Not to Publish. I hereby request that the attached application not be published under 

□ 35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the 
subject of an application filed in another country, or under a multilateral international agreement, that requires 
publication at eighteen months after filing. 

Representative Information: 

Representative information should be provided for all practitioners having a power of attorney in the application. Providing 
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32). 
Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer 
Number will be used for the Representative Information during processing. 

Please Select One: • Customer Number I US Patent Practitioner IO Limited Recognition (37 CFR 11.9) 

Customer Number ~07046 

Domestic Benefit/National Stage Information: 
This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate 
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes 
the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78. 
When referring to the current application, please leave the "Application Number" field blank. 

Prior Application Status !='ending . I Remove I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

I Continuation of . 17/553590 ~021-12-16 

Prior Application Status Patented . I Remove I 
Application Prior Application Filing Date Issue Date 

Number 
Continuity Type 

Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD) 

117/553590 pontinuation of I· 116/835101 ~020-03-30 111213369 ~022-01-04 

Prior Application Status !='atented . I Remove I 
Application Prior Application Filing Date Issue Date 

Number 
Continuity Type 

Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD) 

116/835101 pontinuation of I· 115/476655 ~017-03-31 110973613 ~021-04-13 

Prior Application Status !='atented . I Remove I 
Application Continuity Type Prior Application Filing Date 

Patent Number 
Issue Date 

Number Number (YYYY-MM-DD) (YYYY-MM-DD) 

115/476655 !Division of B 113/470681 ~012-05-14 ~655691 ~017-05-23 

EFS Web 2.2.13 
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Attorney Docket Number 22773-826.310 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention MULTILAYER POLYMER SHEETS 

Additional Domestic Benefit/National Stage Data may be generated within this form 
by selecting the Add button. 

Foreign Priority Information: 

Add 

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet 

constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application 

that is eligible for retrieval under the priority document exchange program (PDXi the information will be used by the Office to 

automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the POX program, applicant bears the ultimate 

responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual 

property office, or a certified copy of the foreign priority application is filed, within the lime period specified in 37 CFR 1.55(g)(1 ). 

I Remove I 
Application Number Countryi Filing Date (YYYY-MM-DD) Access Codei (if applicable) 

I I I 
Additional Foreign Priority Data may be generated within this form by selecting the 
Add button. I Add I 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition 
Applications 

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also 
contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March 

□ 16,2013. 
NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March 
16, 2013, will be examined under the first inventor to file provisions of the AIA. 

EFS Web 2.2.13 
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Approved for use through 05/31/2024. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
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Attorney Docket Number 22773-826.310 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention MULTILAYER POLYMER SHEETS 

Authorization or Opt-Out of Authorization to Permit Access: 

When this Application Data Sheet is properly signed and filed with the application, applicant has provided written 
authority to permit a participating foreign intellectual property (IP) office access to the instant application-as-filed (see 
paragraph A in subsection 1 below) and the European Patent Office (EPO) access to any search results from the instant 
application (see paragraph Bin subsection 1 below). 

Should applicant choose not to provide an authorization identified in subsection 1 below, applicant must opt-out of the 
authorization by checking the corresponding box A or B or both in subsection 2 below. 

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIAL filing of an 
application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind 
authorization for access by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropriate. 

1. Authorization to Permit Access by a Foreign Intellectual Property Office(s) 

A. Priority Document Exchange (PDXl - Unless box A in subsection 2 (opt-out of authorization) is checked, the 
undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO), the Japan Patent Office 
(JPO), the Korean Intellectual Property Office (KIPO), the State Intellectual Property Office of the People's Republic of 
China (SIPO), the World Intellectual Property Organization (WIPO), and any other foreign intellectual property office 
participating with the USPTO in a bilateral or multilateral priority document exchange agreement in which a foreign 
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed 
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the 
instant application and its related bibliographic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h) 
(1 ). 

B. Search Results from U.S. Application to EPO - Unless box Bin subsection 2 (opt-out of authorization) is checked, 
the undersigned hereby grants the USPTO authority to provide the EPO access to the bibliographic data and search 
results from the instant patent application when a European patent application claiming priority to the instant patent 
application is filed. See 37 CFR 1.14(h)(2). 

The applicant is reminded that the EPO's Rule 141(1) EPC (European Patent Convention) requires applicants to submit a 
copy of search results from the instant application without delay in a European patent application that claims priority to 
the instant application. 

2. Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s) 

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant 
D application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with 

any documents and information identified in subsection 1A above. 

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent 
D application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant 

application. 

NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the 
application in accordance with 37 CFR 1.14. 

EFS Web 2.2.13 
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Approved for use through 05/31/2024. 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 contains a valid 0MB control number. 

Attorney Docket Number 22773-826.310 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention MULTILAYER POLYMER SHEETS 

Applicant Information: 

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Tille 37 of CFR 
to have an assignment recorded by the Office. 

Applicant 11 I Remove I 
If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed. 
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR 
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person 
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an 
applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient 
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be 
identified in this section. 

I Clear I 

• Assignee 
I 

Legal Representative under 35 U.S.C. 117 
I 

Joint Inventor 

Person to whom the inventor is obligated to assign. I Person who shows sufficient proprietary interest 

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is: 

1~1 
Name of the Deceased or Legally Incapacitated Inventor: I 

If the Applicant is an Organization check here. ~ 
Organization Name I ~LIGN TECHNOLOGY, INC. 

Mailing Address Information For Applicant: 

Address 1 J820 Orchard Parkway 

Address 2 

City San Jose State/Province CA 

Country I 1-Js Postal Code 95134 

Phone Number Fax Number 

Email Address 

Additional Applicant Data may be generated within this form by selecting the Add button. I Add I 

Assignee Information including Non-Applicant Assignee Information: 

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 
37 of CFR to have an assignment recorded by the Office. 

EFS Web 2.2.13 
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
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Attorney Docket Number 22773-826.310 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention MULTILAYER POLYMER SHEETS 

Assignee 11 

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent 
application publication. An assignee-applicant identified in the "Applicant Information" section will appear on the patent application 
publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the 
patent application publication. 

I Remove I 
If the Assignee or Non-Applicant Assignee is an Organization check here. □ 

Prefix Given Name Middle Name Family Name Suffix 

I B I I I I B 
Mailing Address Information For Assignee including Non-Applicant Assignee: 

Address 1 

Address 2 

City 11 State/Province 

Countryi 11 Postal Code 

Phone Number Fax Number 

Email Address 

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by 
selecting the Add button. I Add I 

Signature: Remove 

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b ). However, if this Application 
Data Sheet is submitted with the INITIAL filing of the application and either box A or B is not checked in 
subsection 2 of the "Authorization or Opt-Out of Authorization to Permit Access" section, then this form must 
also be signed in accordance with 37 CFR 1.14(c). 

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic 
entity (e.g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a 
patent practitioner, all joint inventors who are the applicant, or one or more joint inventor-applicants who have been given 
power of attorney (e.g., see US PTO Form PTO/AIA/81) on behalf of all joint inventor-applicants. 

See 37 CFR 1.4(d) for the manner of making signatures and certifications. 

Signature liGarrett Potter/ Date (YYYY-MM-DD) 12022-07-06 

First Name parrett I Last Name I fOTTER Registration Number 176,602 

Additional Signature may be generated within this form by selecting the Add button. I Add I 

EFS Web 2.2.13 
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Attorney Docket Number 22773-826.310 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention MULTILAYER POLYMER SHEETS 

This collection of information is required by 37 CFR 1. 76. 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 23 minutes to complete, including gathering, preparing, and submitting the completed application data 
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of lime you require to 
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MULTILAYER POLYMER SHEETS 

CROSS-REFERENCE 

[0001] This application is a continuation of U.S. Patent Application No. 17/553,590, filed December 

16, 2021, which is a continuation of U.S. Patent Application No. 16/835,101, filed March 30, 2020, 

now U.S. Patent No. 11,213,369, issued January 4, 2022, which is a continuation of U.S. Patent 

Application No. 15/476,655, filed March 31, 2017, now U.S. Patent No. 10,973,613, issued April 13, 

2021, which is a divisional of U.S. Patent Application No. 13/470,681, filed May 14, 2012, now U.S. 

Patent No. 9,655,691 issued May 23, 2017, the entire contents of which are incorporated herein by 

reference. 

BACKGROUND OF THE INVENTION 

[0002] The present invention generally relates to the field of orthodontics, and more particularly to 

the design of multilayer dental positioning appliances. 

[0003] An objective of orthodontics is to move a patient's teeth to positions where function and/or 

aesthetics are optimized. Traditionally, appliances such as braces are applied to a patient's teeth by a 

treating practitioner and the set of braces exerts continual force on the teeth and gradually urges them 

toward their intended positions. Over time and with a series of clinical visits and reactive adjustments 

to the braces by the practitioner, the appliances to move the teeth toward their final destination. 

[0004] More recently, alternatives to conventional orthodontic treatment with traditional affixed 

appliances (e.g., braces) have become available. For example, systems including a series of preformed 

appliances/aligners have become commercially available from Align Technology, Inc., San Jose, CA, 

under the trade name Invisalign® System. The Invisalign® System is described in numerous patents 

and patent applications assigned to Align Technology, Inc. including, for example in U.S. Pat. Nos. 

6,450,807, and 5,975,893, as well as on the company's website, which is accessible on the World Wide 

Web (see, e.g., the url invisalign.com "). The Invisalign® System includes designing and/or fabricating 

multiple, and sometimes all, of the aligners to be worn by the patient before the aligners are 

administered to the patient and used to reposition the teeth (e.g., at the outset of treatment). Often, 

designing and planning a customized treatment for a patient makes use of computer-based 3-

dimensional planning/design tools, such as Treat™ software from Align Technology, Inc. The design 

of the aligners relies on computer modeling of the patient's teeth in a series of planned successive 

tooth arrangements, and the individual aligners are designed to be worn over the teeth, such that each 
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aligner exerts force on the teeth and elastically repositions the teeth to each of the planned tooth 

arrangements. 

[0005] While recently developed orthodontic treatment technologies, such as those described above, 

represent a considerable advancement in the field of orthodontics, additional advancements remain of 

interest. For example, in some instances it may be advantageous to develop materials that improve 

properties of the appliances/aligners used for orthodontic treatment. As such, there is a need for shell 

aligners that can, for example, produce more continuous force and better bring a patient's teeth into a 

desired occlusion. 

BRIEF SUMMARY OF THE INVENTION 

[0006] The present invention provides multilayer orthodontic positioning appliances, as well as 

related methods and systems. The disclosed multilayer appliances include a removable orthodontic 

tooth positioning appliance having teeth receiving cavities shaped to directly receive at least some of 

the patient's teeth and apply a resilient positioning force to the patient's teeth. The multilayer 

appliances can include a hard polymer layer disposed between two soft polymer layers. The multilayer 

dental appliances of the present invention, among many aspects, provide, for example, improved 

material performance, stress relaxation properties and longer working range. In addition, the 

mechanical properties of the materials and appliances described herein can improve orthodontic 

treatments by, for example, reducing the need for midcourse corrections during treatment and the 

number of aligners used for a given treatment. 

[0007] The disclosed methods include methods for making multilayer dental appliances. The 

disclosed systems including a plurality of appliances having teeth receiving cavities shaped to directly 

receive at least some of the patient's teeth and apply a resilient positioning force to the patient's teeth. 

The appliances can be successively worn by a patient to move teeth from one arrangement to a 

successive arrangement. At least one of the appliances in the system can include a hard polymer layer 

disposed between two soft polymer layers. 

[0008] For a fuller understanding of the nature and advantages of the present invention, reference 

should be made to the ensuing detailed description and accompanying drawings. Other aspects, 

objects and advantages of the invention will be apparent from the drawings and detailed description 

that follows. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] Figure I illustrates a jaw and an incremental positioning appliance for the jaw, in accordance 

with an embodiment of the present invention. 
-3- WSGR Docket No. 22773-826.310 



[0010] Figure 2 shows an arrangement of polymer layers in a sheet having a hard polymer layer 

disposed between two soft polymer layers, in accordance with an embodiment of the present invention. 

[0011] Figure 3 depicts a method of making a multilayer dental appliance, in accordance with an 

embodiment of the present invention. 

[0012] Figure 4 is a simplified block diagram illustrating a method for fabricating a dental appliance, 

in accordance with an embodiment of the present invention. 

[0013] Figure 5 provides a stress relaxation comparison for dental appliances, in accordance with an 

embodiment of the present invention. 

[0014] Figure 6 provides another stress relaxation comparison for dental appliances, in accordance 

with an embodiment of the present invention. 

[0015] Figure 7 shows a long-term unloading comparison for dental appliances, in accordance with 

an embodiment of the present invention. 

[0016] Figure 8 provides a long-term movement comparison for dental appliances, in accordance with 

an embodiment of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

[0017] In the following description, various embodiments of the present invention will be described. 

For purposes of explanation, specific configurations and details are set forth in order to provide a 

thorough understanding of the embodiments. However, it will also be apparent to one skilled in the 

art that the present invention may be practiced without the specific details. Furthermore, well-known 

features may be omitted or simplified in order not to obscure the embodiment being described. 

[0018] Multilayer orthodontic positioning appliances are provided, as well as related methods and 

systems. During orthodontic treatment, it may be necessary to apply forces to a tooth to generate 

movement of the tooth to, for example, bring the patient's teeth into a better occlusion in a mesial or 

distal direction. The presently disclosed appliances, methods, and systems provide means by which 

such forces can be applied during orthodontic treatment where appliances having teeth receiving 

cavities are used, such as preformed appliances/aligners available from Align Technology, Inc., San 

Jose, CA, under the trade name Invisalign® System. As provided by the present invention, the aligners 

that include multilayer sheets can, for example, provide increased durability of the aligners so that 

they can better withstand wear due to aligner reinsertion and removal and other mechanical stresses 

put on the aligner during treatment. In addition, the aligners have improved elastic properties that 

allow for less degradation in the shape of the teeth receiving cavities during a stage of treatment. For 

example, during a multistage orthodontic treatment, the force exerted by an aligner to perform defined 
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tooth movement can degrade and may cause the treatment to include more aligners to reach a final 

ideal arrangement and/or result in a mid-course correction that could be prevented by using aligners 

with improved physical properties, such as those provided herein. 

[0019] In one embodiment, the present invention provides a dental appliance for positioning a 

patient's teeth. The dental appliance can include a removable orthodontic tooth positioning appliance 

having teeth receiving cavities shaped to directly receive at least some of the patient's teeth and apply 

a resilient positioning force to the patient's teeth, the appliance comprising a hard polymer layer 

disposed between a first soft polymer layer and a second soft polymer layer. 

[0020] In another embodiment, the present invention provides an orthodontic system for positioning 

a patient's teeth. The orthodontic system can include a plurality of incremental position adjustment 

appliances having teeth receiving cavities shaped to directly receive at least some of the patient's teeth 

and apply a resilient positioning force to the patient's teeth, wherein the appliances are successively 

worn by a patient to move teeth from one arrangement to a successive arrangement, and wherein at 

least one of the appliances comprises a hard polymer layer disposed between a first soft polymer layer 

and a second soft polymer layer. 

[0021] In yet another embodiment, the present invention provides a method of making a dental 

appliance for positioning a patient's teeth. The method can include providing a sheet comprising a 

hard polymer layer of polymeric material disposed between a first soft polymer layer and a second 

soft polymer layer, providing a positive model of the patient's teeth in a target position; and fabricating 

an appliance as a negative of the positive model comprising thermoforming the sheet over the positive 

model. 

[0022] Referring now to the drawings, in which like reference numerals represent like parts 

throughout the several views, Figure I provides an appropriate starting point in a detailed discussion 

of various embodiments of the present invention with respect to tooth repositioning appliances 

designed to apply repositioning forces to teeth. A tooth repositioning appliance IO can be worn by a 

patient in order to achieve an incremental repositioning of individual teeth in the jaw 12. The appliance 

can include a shell (e.g., a polymeric shell) having teeth-receiving cavities that receive and resiliently 

reposition the teeth. In many embodiments, a polymeric appliance can be formed from a sheet of 

suitable layers of polymeric material. An appliance can fit over all teeth present in an upper or lower 

jaw, or less than all of the teeth. In some cases, only certain teeth received by an appliance will be 

repositioned by the appliance while other teeth can provide a base or anchor region for holding the 

appliance in place as it applies force against the tooth or teeth targeted for repositioning. In some 

cases, many or most, and even all, of the teeth will be repositioned at some point during treatment. 
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Teeth that are moved can also serve as a base or anchor for holding the appliance as it is worn by the 

patient. Typically, no wires or other means will be provided for holding an appliance in place over 

the teeth. In some cases, however, it may be desirable or necessary to provide individual anchors on 

teeth with corresponding receptacles or apertures in the appliance so that the appliance can apply a 

selected force on the tooth. Exemplary appliances, including those utilized in the Invisalign® System, 

are described in numerous patents and patent applications assigned to Align Technology, Inc. 

including, for example, in U.S. Pat. Nos. 6,450,807, and 5,975,893, as well as on the company's 

website, which is accessible on the World Wide Web (see, e.g., the url invisalign.com"). 

[0023] An appliance can be designed and/or provided as part of a set of a plurality of appliances. In 

such an embodiment, each appliance may be configured so a tooth-receiving cavity has a geometry 

corresponding to an intermediate or final tooth arrangement intended for the appliance. The patient's 

teeth can be progressively repositioned from an initial tooth arrangement to a target tooth arrangement 

by placing a series of incremental position adjustment appliances over the patient's teeth. A target 

tooth arrangement can be a planned final tooth arrangement selected for the patient's teeth at the end 

of all planned orthodontic treatment. Alternatively, a target arrangement can be one of many 

intermediate arrangements for the patient's teeth during the course of orthodontic treatment, which 

may include where surgery is recommended, where inter-proximal reduction (IPR) is appropriate, 

where a progress check is scheduled, where anchor placement is best, where palatal expansion is 

desirable, etc. As such, it is understood that a target tooth arrangement can be any planned resulting 

arrangement for the patient's teeth that follows one or more incremental repositioning stages. 

Likewise, an initial tooth arrangement can be any initial arrangement for the patient's teeth that is 

followed by one or more incremental repositioning stages. The adjustment appliances can be 

generated all at the same stage or in sets or batches, e.g., at the beginning of a stage of the treatment, 

and the patient wears each appliance until the pressure of each appliance on the teeth can no longer be 

felt or has resulted in the maximum amount of expressed tooth movement for that given stage. A 

plurality of different appliances (e.g., set) can be designed and even fabricated prior to the patient 

wearing any appliance of the plurality. After wearing an appliance for an appropriate period of time, 

the patient replaces the current appliance with the next appliance in the series until no more appliances 

remain. The appliances are generally not affixed to the teeth and the patient may place and replace 

the appliances at any time during the procedure (e.g., patient-removable appliances). The final 

appliance or several appliances in the series may have a geometry or geometries selected to overcorrect 

the tooth arrangement, i.e., have a geometry which would (if fully achieved) move individual teeth 

beyond the tooth arrangement which has been selected as the "final." Such over-correction may be 
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desirable in order to offset potential relapse after the repositioning method has been terminated, i.e., 

to permit movement of individual teeth back toward their pre-corrected positions. Over-correction 

may also be beneficial to speed the rate of correction, i.e., by having an appliance with a geometry that 

is positioned beyond a desired intermediate or final position, the individual teeth will be shifted toward 

the position at a greater rate. In such cases, the use of an appliance can be terminated before the teeth 

reach the positions defined by the appliance. 

[0024] In general, structures, methods and systems of the present invention utilize a multilayer sheet 

for use in orthodontic appliances. The multilayer sheet can include three layers, in which a hard 

polymer layer is disposed between two soft polymer layers. The multilayer sheets used in the present 

invention can be used in making dental aligners having improved durability for use, e.g., to the elastic 

properties of the multilayer sheet when formed into an aligner. In addition, the bonding strength 

between the layers further improves the durability of the aligners, for example, by withstanding teeth 

grinding by a patient. 

[0025] Figure 2 shows a multilayer structure according to the present invention. As shown, a 

multilayer sheet 20 can include a three layer structure: a hard polymer layer 24 and two soft polymer 

layers 22, 26. The hard polymer layer can be disposed between a first soft polymer layer and a second 

soft polymer layer. In some embodiments, the hard polymer layer can be thicker than either of the 

soft polymer layers. The soft polymer layers can have the same or different thicknesses. For example, 

the hard polymer layer can have a thickness in a range from about 400 µm to about 1100 µm, about 

450 µm to about 1000 µm, about 500 µm to about 900 µm, or about 550 µm to about 750 µm. The 

soft polymer layers can have a thickness in a range from about 25 µm to about 100 µm, about 30 µm 

to about 90 µm, or about 35 µm to about 80 µm. Multilayer sheets used for making appliances having 

a hard polymer layer disposed between two soft polymer layers can range from a thickness of about 

500 µm to about 1200 µm, about 550 µm to about 1100 µm, or about 600 µm to about 1000 µm. In 

some embodiments, the thicknesses of the various layers can be tailored for a particular stage of 

treatment for the patient. 

[0026] Suitable polymeric materials for the hard polymer layer can include a polyester, a co-polyester, 

a polycarbonate, a thermoplastic polyurethane, a polypropylene, a polyethylene, a polypropylene and 

polyethylene copolymer, an acrylic, a cyclic block copolymer, a polyetheretherketone, a polyamide, a 

polyethylene terephthalate, a polybutylene terephthalate, a polyetherimide, a polyethersulfone, a 

polytrimethylene terephthalate or a combination thereof ( e.g., a blend of at least two of the listed hard 

polymeric materials). In some embodiments, the hard polymer layer of the appliances can include 

polymeric materials, such as a polycarbonate, a co-polyester, a polyester, and a thermoplastic 
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polyurethane. In some embodiments, the hard layer can be composed of multiple hard layers, e.g., 

two or three hard polymer layers 24-1, 24-2, 24-N co-extruded to form one hard layer. 

[0027] The hard polymer layer of the appliances of the present invention can have a variety of physical 

properties that can, e.g., improve treatment options for a practitioner. For example, physical properties 

such as tensile strength, elongation at yield, elongation at break, tensile modulus, flexural modulus, 

stress relaxation over time, and light transmission can each be specifically tailored for a particular 

application. In some embodiments, the hard polymer layer of the appliances can have a physical 

property of at least one of a tensile strength at yield of between about 4000 pounds per square inch 

(psi) and 6500 psi, an elongation at yield of greater than about 4%, an elongation at break of greater 

than about 70%, a tensile modulus of greater than about 150,000 psi, a flexural modulus greater than 

about 150,000 psi, a stress relaxation at 24 hours testing in a wet environment (e.g., between about 

90%-100% relative humidity) is greater than 10%, and a light transmission between 400 nm and 800 

nm of greater than about 75%. 

[0028] Suitable polymeric materials for the soft polymer layers of the appliance can include a styrenic 

block copolymer (SBC), a silicone rubber, an elastomeric alloy, a thermoplastic elastomer (TPE), a 

thermoplastic vulcanizate (TPV) elastomer, a polyurethane elastomer, a block copolymer elastomer, 

a polyolefin blend elastomer, a thermoplastic co-polyester elastomer, a thermoplastic polyamide 

elastomer, or a combination thereof ( e.g., a blend of at least two of the listed soft polymeric materials). 

The soft polymer layers can be the same material or a different material. In certain embodiments, the 

first soft polymer layer and the second soft polymer layer are the same polymeric material. 

[0029] The soft polymer layers of the appliances can have a variety of physical properties. For 

example, physical properties such as hardness, ultimate tensile strength, elongation at break, tensile 

modulus, compression set, flexural modulus, and light transmission can each be specifically tailored 

for a particular application. In some embodiments, the soft polymer layers of the appliances can 

independently have a physical property of at least one of a hardness of about 60A to about 85D, an 

ultimate tensile strength of greater than about 5000 psi, an elongation at break of greater than about 

200 %, a compression set at about 70°C of greater than 40% after 24 hours, a flexural modulus of 

greater than about 35,000 psi, and a light transmission between 400 nm and 800 nm of greater than 

about 75%. 

[0030] As described herein, the layers of the appliances can include a hard polymer layer disposed 

between two soft polymer layers. In one embodiment, the multilayer appliances can include a hard 

polymer layer of one type of material ( e.g., a co-polyester), and two soft polymer layers of other types 

of material that can be the same or different ( e.g., two soft polymer layers of thermoplastic 
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polyurethane elastomer). In some embodiments, the multilayer appliances can also include a hard 

polymer layer of at least two layers of polymer material. For example, the hard polymer layer can 

include several polymer layers laminated together to form the hard polymer layer. The laminated hard 

polymer layer can include at least two layers of any combination of the following polymer materials: 

a polyester, a co-polyester, a polycarbonate, a thermoplastic polyurethane, a polypropylene, a 

polyethylene, a polypropylene and polyethylene copolymer, an acrylic, a cyclic block copolymer, a 

polyetheretherketone, a polyamide, a polyethylene terephthalate, a polybutylene terephthalate, a 

polyetherimide, a polyethersulfone, and a polytrimethylene terephthalate. Similarly, in some 

embodiments, the multilayer appliances can include a soft polymer layer of at least two layers of 

polymer material. For example, the soft polymer layers 22, 26 can include a layer of several polymer 

layers 22-1, 22-2, 22-N and 26-1, 26-2, 26-N, respectively, laminated together. The laminated soft 

polymer layers can include at least two layers of any combination of the following polymer materials: 

a styrenic block copolymer (SBC), a silicone rubber, an elastomeric alloy, a thermoplastic elastomer 

(TPE), a thermoplastic vulcanizate (TPV) elastomer, a polyurethane elastomer, a block copolymer 

elastomer, a polyolefin blend elastomer, a thermoplastic co-polyester elastomer, and a thermoplastic 

polyamide elastomer. 

[0031] The tooth positioning appliances can be fabricated using a variety of methods. For example, 

methods for making the appliances can include thermoforming a multilayer sheet into an aligner by 

heating the sheet and then molding the sheet to a particular configuration. Exemplary methods for 

fabricating the appliances, including those utilized in the Invisalign® System, are described in 

numerous patents and patent applications assigned to Align Technology, Inc. including, for example, 

in U.S. Appl. No. 13/186,374 as well as on the company's website, which is accessible on the World 

Wide Web (see, e.g., the url invisalign.com"). 

[0032] Figure 3 depicts an example embodiment of a process 30 for forming a multilayer tooth 

positioning appliance, in accordance with an embodiment of the present invention. As shown, a 

multilayer sheet 32 can be formed into a tooth positioning appliance 36. The multilayer sheet 32, as 

depicted, can include three layers: a hard polymer layer disposed between two soft polymer layers. In 

this example process, the tooth positioning appliance 36 can be produced with the use of a physical 

tooth model, or mold, 34. The tooth positioning appliance 36 can be produced by heating the 

thermoformable multilayer sheet 32 and then vacuum or pressure forming the sheet over the teeth in 

the physical tooth model 34. The tooth positioning appliance 36 is a direct representation of the 

physical tooth model. Excess material from the sheet can be trimmed to form a final tooth positioning 

appliance that can be used for orthodontic treatment of a patient. 
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[0033] One or a series of physical tooth models, such as the model described above, may be used in 

the generation of elastic repositioning appliances for orthodontic treatment. Similar to the process 

above, each of the appliances can be generated by thermoforming a multilayer polymeric material over 

a mold of a desired tooth arrangement to form a dental appliance. The tooth positioning appliance of 

the desired tooth arrangement generally conforms to a patient's teeth but is slightly out of alignment 

with the initial tooth configuration. Placement of the elastic positioner over the teeth applies controlled 

forces in specific locations to gradually move the teeth into the desired configuration. Repetition of 

this process with successive appliances comprising new configurations eventually moves the teeth 

through a series of intermediate configurations to a final desired configuration. 

[0034] The present invention includes a variety of methods for fabricating dental appliances. Figure 

4 shows a simple schematic for a method 40 of fabricating a removable orthodontic tooth positioning 

appliance having teeth receiving cavities shaped to directly receive at least some of the patient's teeth 

and apply a resilient positioning force to the patient's teeth, in accordance with an embodiment of the 

present invention. The method can include providing a multilayer sheet having a hard polymer layer 

disposed between two soft polymer layers (Step 42). The method can further include providing a 

positive physical model of a patient's teeth (Step 44). The tooth positioning appliance can be 

fabricated by thermoforming the multilayer sheet over the positive physical model (Step 46), in which 

the tooth positioning appliance is a negative of the positive model. As described above, the methods 

of fabrication can further include trimming or cutting portions of the sheet to render a final, usable 

appliance for orthodontic treatment. 

[0035] Multilayer sheets of the present invention were analyzed and determined to provide a variety 

of improved properties for aligners used in orthodontic treatment. As further described herein, the 

multilayer sheets formed into aligners can, for example, provide increased durability of the aligners 

so that they can better withstand wear due to teeth grinding and other mechanical stresses put on the 

aligner during treatment. In addition, the aligners have improved elastic properties that allow for less 

degradation in the shape of the teeth receiving cavities during a stage of treatment. For example, 

during a multistage orthodontic treatment, the capability of an aligner to force tooth movement can 

degrade and may cause the treatment to include more aligners to reach a final ideal arrangement and/or 

result in a mid-course correction that could be prevented by using aligners with improved physical 

properties, such as those provided herein. 

[0036] Figures 5-8 provide example test results that compare various physical properties of the 

multilayer sheet appliances of the present invention with other already existing aligner materials 

(Material 1). Samples of varied thicknesses were tested. For example, multilayer sheets were tested 
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having a hard polymer layer with thicknesses ranging from about 580 µm to about 715 µm thick. In 

some examples, the hard layer was a co-polyester hard polymer layer. The soft layers tested ranged 

between about 50 µm to about 100 µm. In some examples, the hard polymer layer was disposed 

between thermoplastic polyurethane elastomer soft polymer layers. As shown in Figures 5 and 6, one 

example of the multilayer sheet material (Material 2) showed improved stress relaxation properties as 

compared to another already existing material (Material 1) at room temperature and at a 37 °C/90-

l 00% relative humidity condition. In addition, Figure 7 shows improved long-term unloading 

characteristics of the multilayer sheet Material 2 versus the already existing Material 1 in a 37 °C/90-

l 00% relative humidity condition. The multilayer sheet showed less deflection under force loads. 

Figure 8 also shows improved long-term movement data for the multilayer sheet Material 2 versus 

Material 1 in a 37 °C/90-100% relative humidity condition. 

[0037] The use of the terms "a" and "an" and "the" and similar referents in the context of describing 

embodiments (especially in the context of the following claims) are to be construed to cover both the 

singular and the plural, unless otherwise indicated herein or clearly contradicted by context. The terms 

"comprising," "having," "including," and "containing" are to be construed as open-ended terms (i.e., 

meaning "including, but not limited to,") unless otherwise noted. The term "connected" is to be 

construed as partly or wholly contained within, attached to, or joined together, even if there is 

something intervening. Recitation of ranges of values herein are merely intended to serve as a 

shorthand method of referring individually to each separate value falling within the range, unless 

otherwise indicated herein, and each separate value is incorporated into the specification as if it were 

individually recited herein. All methods described herein can be performed in any suitable order 

unless otherwise indicated herein or otherwise clearly contradicted by context. The use of any and all 

examples, or exemplary language ( e.g., "such as") provided herein, is intended merely to better 

illuminate embodiments and does not pose a limitation on the scope unless otherwise claimed. No 

language in the specification should be construed as indicating any non-claimed element as essential 

to the practice of at least one embodiment. 

[0038] Variations of the embodiments described herein may become apparent to those of ordinary 

skill in the art upon reading the foregoing description. The inventors expect skilled artisans to employ 

such variations as appropriate, and the inventors intend for embodiments to be constructed otherwise 

than as specifically described herein. Accordingly, suitable embodiments include all modifications 

and equivalents of the subject matter recited in the claims appended hereto as permitted by applicable 

law. Moreover, any combination of the above-described elements in all possible variations thereof is 

contemplated as being incorporated into some suitable embodiment unless otherwise indicated herein 
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or otherwise clearly contradicted by context. The scope of the invention should, therefore, be 

determined not with reference to the above description, but instead should be determined with 

reference to the pending claims along with their full scope or equivalents. 
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CLAIMS 

WHAT IS CLAIMED IS: 

1. A method of making a multilayer dental aligner for repositioning a patient's teeth from a first 

arrangement toward a second arrangement, the method comprising: 

providing a multilayer sheet comprising three polymer layers, the three polymer layers 

compnsmg: 

a first layer comprising a co-polyester having a flexural modulus greater than 150,000 

psi, an elongation at yield of greater than 4%, a tensile modulus greater than 150,000 psi, a tensile 

strength at yield of 4000-6500 psi, and an elongation at break of greater than 70%; and 

a second layer comprising a thermoplastic polyurethane elastomer having a flexural 

modulus greater than 35,000 psi, an ultimate tensile strength of greater than 5000 psi; an elongation 

at break of greater than 200%, and a hardness of 60A to 85D; and 

a third layer; 

wherein the co-polyester has an elastic modulus greater than the thermoplastic 

polyurethane elastomer; 

providing a mold; 

thermoforming the multilayer sheet over the mold to form a plurality of tooth-receiving 

cavities configured to receive and reposition the patient's teeth from the first arrangement toward the 

second arrangement; and 

trimming excess material from the thermoformed multilayer sheet to form the multilayer 

dental aligner. 

2. The method of claim 1, wherein the co-polyester has a light transmission between 400 nm 

and 800 nm of greater than about 75%. 

3. The method of claim 1, wherein the third layer comprises a same or different co-polyester. 

4. The method of claim 1, wherein the first layer is disposed adjacent to the third layer. 

5. The method of claim 1, wherein the first layer is coextruded with or laminated to the third 

layer. 
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6. The method of claim 1, wherein the multilayer sheet further comprises a fourth layer 

comprising a same or different thermoplastic polyurethane elastomer. 

7. The method of claim 6, wherein the first layer and the third layer are disposed between the 

second layer and the fourth layer. 

8. A method of making a multilayer dental aligner for repositioning a patient's teeth from a first 

arrangement toward a second arrangement, the method comprising: 

providing a multilayer sheet comprising polymer layers, the polymer layers comprising: 

a first layer comprising a co-polyester having a flexural modulus greater than 150,000 

psi; and 

a second layer comprising a thermoplastic polyurethane elastomer; 

providing a mold; 

thermoforming the multilayer sheet over the mold to form a plurality of tooth-receiving 

cavities configured to receive and reposition the patient's teeth from the first arrangement toward the 

second arrangement; and 

trimming excess material from the thermoformed multilayer sheet to form the multilayer 

dental aligner. 

9. The method of claim 8, wherein the thermoplastic polyurethane elastomer of the second layer 

has an elongation at break of greater than 200% and wherein the co-polyester of the first layer has an 

elongation at break of greater than 70%. 

10. The method of claim 8, wherein the co-polyester of the first layer has an elongation at yield 

of greater than 4%. 

11. The method of claim 8, wherein the co-polyester of the first layer has a light transmission 

between 400 nm and 800 nm of greater than about 75%. 

12. The method of claim 8, wherein the multilayer sheet comprises a third layer comprising a 

same or different co-polyester, or a same or different thermoplastic polyurethane elastomer. 

13. The method of claim 12, wherein the first layer is disposed adjacent to the third layer. 
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14. The method of claim 12, wherein the first layer is co-extruded with or laminated to the third 

layer. 

15. The method of claim 12, wherein the first layer is disposed between the second layer and the 

third layer. 

16. The method of claim 12, wherein the multilayer sheer comprises a fourth layer; wherein the 

fourth layer comprises a same or different thermoplastic polyurethane elastomer; and wherein the 

first layer and the third layer are disposed between the fourth layer and the second layer. 

17. The method of claim 8, wherein the co-polyester has an elastic modulus greater than the 

thermoplastic polyurethane elastomer. 

18. A method of making a multilayer dental aligner for positioning a patient's teeth from a first 

arrangement toward a second arrangement, the method comprising: 

providing a multilayer sheet comprising: 

a first layer; 

a second layer; and 

a third layer; and 

wherein the first layer comprises a co-polyester having: 

a flexural modulus greater than 150,000 psi; 

an elongation at break of greater than 70%; 

wherein the second layer comprises a thermoplastic polyurethane elastomer having: 

an elongation at break of greater than 200%; 

providing a mold; 

thermoforming the multilayer sheet over the mold to form a plurality of tooth-receiving 

cavities configured to receive and reposition the patient's teeth from the first arrangement toward the 

second arrangement; and 

trimming excess material from the thermoformed multilayer sheet to form the multilayer 

dental aligner. 

19. The method of claim 18, wherein the first layer and the third layer are disposed adjacent to 

one another. 
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20. The method of claim 18, wherein the first layer and the third layer are coextruded or 

laminated together. 

21. The method of claim 18, wherein the first layer is disposed between the second layer and the 

third layer. 

22. The method of claim 18, wherein the multilayer sheet further comprises a fourth layer and 

wherein the first layer and the third layer are disposed between the second layer and the fourth layer. 

23. The method of claim 18, wherein the third layer comprises a same or different co-polyester, 

or a same or different thermoplastic polyurethane elastomer. 

24. The method of claim 18, wherein the co-polyester of the first layer has a tensile strength at 

yield of 4000 psi to 6500 psi. 

25. The method of claim 18, wherein the co-polyester of the first layer has an elongation at yield 

of greater than 4%. 

26. The method of claim 18, wherein the co-polyester of the first layer has a tensile modulus of 

greater than 150,000 psi. 

27. The method of claim 18, wherein the co-polyester of the first layer has a light transmission of 

between 400 nm and 800 nm of greater than 75%. 

28. The method of claim 18, wherein the thermoplastic polyurethane elastomer of the second 

layer has a hardness from 60A to 85D. 

29. The method of claim 18, wherein the thermoplastic polyurethane elastomer of the second 

layer has an ultimate tensile strength of greater than 5000 psi. 

30. The method of claim 18, wherein the co-polyester has an elastic modulus greater than the 

thermoplastic polyurethane elastomer. 
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ABSTRACT OF THE DISCLOSURE 

Multilayer polymer sheets are provided, as well as related methods, systems, and appliances. 
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comments on !he amount of time you require lo wmpiete this form and/or suggestions for reducing !his burden, should be sent to fhe Chief !nformation Officer, U.S. 
Pai<3n! and Trnrlemark Offic;e, U.S. Department ,1f Commen~e, P.O. Box 1450, Alex:mdria, VA 223'l3-·l45Q. DO NOT SEND FEES OR COMPLETED FORMS TO 
THIS ,'\DDRESS. SEND TO: Commlsslomir for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

Jf you need assistance in completing ~he form, aa!i 1-800,PT0,9199 ~nd sc!ed opifon 2, 



PTO/AIA!0i (06-'12) 
ApprovmJ for ,m, U1wugti 01f3if2()14. 0MB 0651-0032 

U.S. Pat0nt and Trademark Office; U,S. DEPARTMENT OF COMMERCE 
Under !tw Paoen10,k Reducl!on Act of 1995, no persons am required to respond to a collecilon of information unl•3ss It drspkiys a valid 0MB control number. 

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPUCATION USING AN 
APPLICATION DATA SHEET (37 CFR 1.76) 

Title of 
Invention 

MUL Tl LAYER DENTAL APPUANCES AND RELATED METHODS AND SYSTEMS 

As the below named inventor, I hereby deciare that: 

This declaration 
is dfn:}ct~~d to: □ The attached application, or 

lj1 United Sta1es application or PCT int0mationa! application number 151476,655 

filed on March 31, 2017 

The above-identified application was made or authorized to be made by me, 

l believe that I am the original inventor or an original jo!nt lnventor of a claimed invention in the appiication. 

i hereby acknowied1Je that any willful false statement made in this dec!aration Is punishable under '18 U.S.C, 1001 
by fine or imprisonment of not more than five {5) years, or both. 

WARNING: 
Petitioner/applicant is cautioned to avoid submitting personal information in documents !iied in a patent appiication that may 
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers 
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO 
to support a petition or an application, If this type of personal information is inciuded in documents submitted to the USPTO, 
petitioners/applicants should conskler redactlng such pi~rsonal information from the documents before submitting them to the 
US PTO, Petitioner/app!icant is advised that the record of a patent applicatron ls available to the public after publrcation of the 
appiication (uniess a non-pub!ica!lon request in comp!iance wlth ~17 CFR 1.2B(a) is made in the application) or issuance of a 
patent, Furthermore, the record from an abandoned appiicaiion may also be avaHab!e to the public if the application !s 
referenced in a published application or an issued patent (see 37 CFR 1, 14). Checks and credit card authorization forms 
PTO-2038 submitted for payment purposes are not retained in the appiic;ation file and thereiore am not publicly available, 

LEGAL NAME OF JNVENTOR 

Date {Optional): __ (/.;~' _/_,I_,<_)·;,:.../_;_·-,,.:? ___ _ 

Nolt>: An applica!ion data sheet (PTO/SB/14 or equivalent), !ncluding naming the en!!re invi,niive entily, must accompany this form or must have 
bi3en previow;!y flied. Use 1in addi!ionai PTO/AIAJ01 form for each additional inventor. 

This collection of lnforma1!ion is requimd hy 35 U,S,C. i 15 and 3i' CFR ·1 ,fJ3. Thr; !nfo,motion ls r<K1uired to cblain or retain a benefit by (he public whidi Is !c fir,:; {and 
by !~1e USPTO In process) an application, Gonfidentralily Is governed lly 35 U,S.C. 122 and 37 CFR U 1 and 1.14. This collection is estimated to lake 1 minute to 
complete, lncllllilng ga!hellng, preparing, aml submi!ting the completed application form to the USPTO. Time wm vary depending upon the Individual ,:-,,ase. Any 
comments or; !he amount cf lime you require lo complete this form and/or suggestions for reducing this burden, should be serif lo !he Cf1ief lr.form,~tlon Of!icer, U.S. 
Paten! and Trademark Office, U,S. Department of Commerce, P.O, Sox 1450, Alexandria, VA 22313-1450, DO NOT SENO FEES OR COMPLETED FORMS TO 
THIS ADDRESS. SEND TO: Commisslom;r for Patents, P.O. Box 1450, Alexandria, VA 22::1'!3-·1450. 

ff you need assistance in completing lhe form, c;;il J-800,PH)-9199 and select op/ion 2. 



PTGAl~.i01 (06-12) 
Apµn.r.r!":d ~·er use thnJ:Jgh a: i3i/2014. 0MB 065i••0032 

U.3. P2l:::nt and Trn•iernark orn~x::, U.S. DEPARTMENT OF COMMERCE 
Unde~ttie Pcioer\vcr~: R~ducH::.:n Ac.t of 1985. 1:0 pe~·;_:i~n:- a.re •equired to rG'J-Gar,d !c .3 ccnecHon ,:,f lnfQmizth::-n unless i1 dis.plavs a valid 0MB c,Jniroi number. 

DECLARATION (37 CFR 1.63) FOR UTIUTY OR DESIGN APPLICATION USING AN 
APPLICATION DATA SHEET (37 CFR 1.76) 

Title of 
Invention 

MULTILAYER DENTAL APPLIANCES AND RELATED METHODS AND SYSTEMS 

As tile below named inventor, I hereby dec!arn that: 

This declaration 
is directed to: 

[] Tl1e attached application, or 

ii] United States application or PCT ,nternationai application number 15/4 ?6, 655 

filed on March 31, 2017 

The above--ident!fied application was made or authorized to be rnade by me. 

I believe that I am the original inventor or an orig;nal joint inventor of a claimed invention 1n the application, 

I hereby acknowledge that any wiilful false statement made in this declaration is punishable under 18 U.S.C. 1001 
by fine or imprisonment of not rnore tt1an five (5) years. or both. 

WARNING: 
Petitioner/applicant is cautioned I.a avoid submitting personal info;rna!ion in documents filed in a patent application that may 
contribute to identity theft. Personal information such as social :security numbers, bank account numbers, or credit card numbers 
(other than a check or credit card authorization forrn PTO-2038 submitted for payment purposes) is never required by the USPTO 
to support a petition or an application. If this type of personal information is included in documents subrnittBd to the US PTO, 
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the 
US PTO, Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the 
application (unless a non-publicat;on request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a 
patent. Furthermore. the record from an abandoned app!lcation may also be available to the public if the appiication is 
referenced in a published applica!lon or an issued patent (see 37 CFR ·1. i 4) Cllecks and credit card authorization forms 
PTO-2038 submitted for payment purpo5es are not retained in the application fiie and therefore are not publicly available. 

LEGAL NAME OF INVENTOR 

Inventor: Kiaus tv1EYER Date (Optionai) : 

/ 
.:-:?__.{},,'::' 

. J .••. .••• . ~ 

Signature: _..., .. _ ....... _-,:._~: .. t_),_··~·-_i:_,,_(_·· '-r-"· _.··_····_t:_·:._l--,~--~-,..~~.,,::,,.·~~-~k_:;::_:.:·_ .. _"·_"· _____________________________ _ 
.. ·• 
'',./-" 

Note: An application data sheet (PTOiSB/14 or eqL1iva!ent), including naming tile entire inventive entity, must accompany this form or mus! have 
been previously tiled. Use an additional PTO/AIAi01 form for each addiiional inventor. 

·n1is c~f:ec:non of inform~tlon is reqwred Dy 35 U.S.C. ii 5 and 37 CFR ·1 ,6j, The :nformatmn is require□ to acta1n or reta:n a benefit by the pubHc 1,vh1ch !s io f:f,: (and 
by the US PTO to precess) an appik:ation. Confldentia:Hy 1-s gcveme,j by 35 U.S.C 122 and 37 CFR 1.: 1 and i :14. Tt1is col!ecilon is est1matead \c take 1 minute to 
compioe:te, indvdinq gathering, prepadng, and submitting H:-:: cvmp:eted appj:~.ati\'"Jn fr.;rrn tn th~~ USPTO. T:me wrn v.ary depending upon the indiv((foai ca5e. At:Y 
comment£ en !he amount of tirne you require to ,:ornplste thl::. fnrn~ an:::/o!° s:..:ggestior:s for redudng tlli:: burd':'n, 5:":o:..:ld be ::,en! to the Chief [rifomiat!on Offi-:er, U.S. 
P~tent :~nd Trademark Cfff~e. U,S, :Jepa:ime,1f ofCcmn,er:x,, P,O, Box ·f.iS(l, A!exa11dria, VA 2231J-·f450. OC NOT SEND fTEG OF{ COMPLETED /=Of~f\li~; TO 

THIS ADDRESS SEND TO: Comrnis5ioner for Patents; P.O. Box 1450, Alexandria, VA 22313-i<!-50. 



!':fO/A!A/00 !(FM :i} 
A)W•ti~~d for ti.,e th,Qu~l; ~·l/at/2'01_!1- <,Me 06n,OOl5 

us. l'<i!t@t;u1<1 il',ltiem~tkOff.-t.<l, !J.5, OB'AllTMrnrm COMMr:!l.(( 
VM~t the />~peM,,rk l'<-e<l!i>:lkm l,d (>! W9$, r,c, per~on l, r<lqlil>idt◊ i~S!,'000 ,,, <> mll~ttil>ll of ~1for:n~t~<I\ u•*~S~ I\ !isS!)l~~; .3 nlki.QMB <:<1nllul 11~mfa,r 

r POWEROF ATTORNEY TO PROSECUTE APPUCATIONS BEFORE THE USPTO 1 
l hereby (evoke all previous powers ofattorney gfven in the application identified ltt the attached 
stateirient under 37 CFR :3J'3(c}. -~-~-~-~~--~~-~-;-~~~~~~-----------------------------------------·-------1 

fleglstrati:,m 
NWfi!'ler 

ReglW<1ttcm 
N1.1,11tli~r 

A~ atton1eyM r)r a~ent(s} ts) ri:?pr~Se'!'!t t~ tir\deftlif1ed tefllr-e the Ur.Jted Stati!~ Pstenti'imj rra<le:mar!t Offioce jUSPm) tri 0.'mriP.ctlOfl with 
~ny ;,1nd a ii p;st:Gnt app§t;,1tkms ~%!ljried i:!(Q)Y to tli:e w1ders:lgned ;s~coiding ui the U5PTO 3::;s:igwnel\t re<:ords or .iss11:mm!lnt dot.ttm\':nt, 
«t1»cr1ed to this .f<wn 1r1 «cmn.Jtl'nrn ,,vlti-l 3:7 cin. 3. 73{,;.J. • • 

Pteas:e change the corrn:spond~nce address for the app!k:atlon ldentlfled In the attached statement 
under 37 CFR 2L73{c) to: 
~ 
j X j Theatldres~ as~m:iatecl wltfi t\,stomerNumb,m 107046 ,.___,__, 

OR 

□ 

Astii,tllee name and addrt\%< M~N rm:h!1vki\l)<, k,,.,, 
~lml <;<rel!,;,<d P~rl<W3)1 . 
San ,Jci;.,), (~61cm!& ~.51;')4 

A c:of!\' of this form{ together With a sta~ment under 17 <:FR S,1S!cJ (Fotm f>1'0/A!A/fJG. or equ:kmfont) is rnqtilr~nt to be 
flted In Bae}) applitat!on ln whkh thfs f<irm I~ U$W, 'T!ie statem13;,1t; under .n C:fR l,1'3(4m.iy be ton1pleted by one oft~ 
prm:tftl(lmers appointB-d ln this form, ,mcl mu~t lclentlfy the app!katlon ln which thki f>awe.r of Attorney Ts to b~ flied. 

SlGNATUfil:: of A~5lgnee of Rec:<ml 
The fndlv!._i~mn~hose !il.~nMut-e arn:l tft!e: i~ suppUt,cl bek,w is authorfaed tci att on behalf of foe m,5lgnee. 

Date Septernber 13. 2017 
V -.~• 

Name ArthtitHsleh Telephone 408470-1000 

Title VP, Associate General Counsel 1 frlfeUectua! Property & Licensing 
niss t◊lle-:1!.:m ◊l lnfotma{i<m ;;: H<-ll<>ll~1 t<¥ J:t crn :LJl., l.32, ~,,u l,n. ThRidvrmttioi, i, m.iufr<arl 1<1 <ii;t.isin w tt>;taJ\l ~ he:neiR by the publk,, v.tik~ is to u~,::i~tt 
\~nct Ii\' the lJSl'l'Ot<> prllc~e*sl tl'i~ !lie of? ~<llt~i,t or r~~a@natkiil ~.-~.:-eli!lni. C<>nfld~lll>:itit'i' is g.}¥~n~;n::v JS (i.:S-c. tti ar1~ iv CH{ u1 am! 1.1<1, n;;:s 
C~lled\dn ts ~Sl~'r.!?ted W t~k<.'- Hl /\)~1w,,n~ C<.ltl!:,Plete,.ll1¢!Uili-n~il)\!1~t!,1$, ~;t~P?ri/1~, ?i)~ S~l$mil@~ !he ,M1pi~t~(l ~t<l'!li<aU¢ij f◊rRl t~< tli~ uwro. 'fim* wilt \'\li)' 
tkr,emJin!l tif>:»l il,;; i11t!i0,1:u,1! ,~s2. All\' c-omm*<\l~ <>n lht> ~m<>tuH: <>f-(l,tt<.> 11m i~i~•~r.2 tu <.<»tspt~t.-. tM;.rur,i\ ~ml/,)r su.g!l<miv,1s !~ ,~':'.!11c1,1g !l*li~g!~\l, i.Mttld 
I:<~ l~•lt l((,h~ Gh,~lil)fo;m~tltcit1 Officer, I.J,~. P;Mnt <ll>-0 lt~dem~tk omc~ .. lJ.5 .. ()~11anmem .:if Co.,sim~i>~e, i',O. e:o.x 14,S;), A~sacrilid~, VA223H-:l.45l'l •. :l)C}!<OT 
!,rno. B:~S ()il ((JM['IHm fOBM!> TO ',ms AB!)RrnS, 58:NO T(l,. (:!)N}~~i~SIJ>i>~r for :f''ltl<l:~t~ £.',0, BJ>~: :l.45-~, At~•'ltll.<li,~, W\. n~~~•,1.4SQ.,. 

lf)ffil~< lib':ed·iJJSisl@(iJ·/;i {Ull.,p/~t~i~• ih,;-,fi;m,, ,,IJI/ .Uif,~H•tO•!'l:tS!~ m:fis:!!l<1:t:! c,ptM1 i. 
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Approved for use through 11/30/2020. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Pa erwork Reduction Act of 1995, no ersons are re uired to res ond to a collection of information unless it dis la s a valid 0MB control number. 

STATEMENT UNDER 37 CFR 3.73(c) 

Applicantf Patent Owner: _A_l_ig_n_T_ec_h_n_o_l_o_g_y_, _ln_c_. __________________________ _ 

Application No./Patent No.: _U_n_a_s_s_ig_n_e_d _________ _ Filed/Issue Date: Herewith (July 6, 2022) 

Titled: MULTILAYER POLYMER SHEETS 

Align Technology, Inc. , a Delaware Corporation 
--------------------
(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.) 

states that, for the patent application/patent identified above, it is (choose one of options 1, 2, 3 or 4 below): 

1. 0 The assignee of the entire right, title, and interest. 

2. D An assignee of less than the entire right, title, and interest (check applicable box): 

LJ The extent (by percentage) of its ownership interest is ______ %. Additional Statement(s) by the owners 
holding the balance of the interest must be submitted to account for 100% of the ownership interest. 

D There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire 
right, title and interest are: 

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire 
right, title, and interest. 

3. D The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made). 
The other parties, including inventors, who together own the entire right, title, and interest are: 

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire 
right, title, and interest. 

4. D The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), of an undivided interest in the entirety (a 
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached. 

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose one of options A or B below): 

A. 0 An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in 
the United States Patent and Trademark Office at Reel ______ , Frame ______ , or for which a copy 
thereof is attached. 

B. D A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows: 

1. From: To: -------------------- --------------------

The document was recorded in the United States Patent and Trademark Office at 

Reel ______ , Frame ______ , or for which a copy thereof is attached. 

2. From: __________________ To: _________________ _ 

The document was recorded in the United States Patent and Trademark Office at 

Reel ______ , Frame ______ , or for which a copy thereof is attached. 

[Page 1 of 2] 
This collection of information is required by 37 CFR 3.73(b). 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 US PTO. 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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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Pa erwork Reduction Act of 1995, no ersons are re uired to res ond to a collection of information unless it dis la s a valid 0MB control number. 

STATEMENT UNDER 37 CFR 3.73(c) 

3. From: ___________________ To: __________________ _ 

The document was recorded in the United States Patent and Trademark Office at 

Reel ______ , Frame ______ , or for which a copy thereof is attached. 

4. From: ___________________ To: __________________ _ 

The document was recorded in the United States Patent and Trademark Office at 

Reel ______ , Frame ______ , or for which a copy thereof is attached. 

5. From: ___________________ To: __________________ _ 

The document was recorded in the United States Patent and Trademark Office at 

Reel ______ , Frame ______ , or for which a copy thereof is attached. 

6. From: To: ------------------- -------------------

The document was recorded in the United States Patent and Trademark Office at 

Reel ______ , Frame ______ , or for which a copy thereof is attached. 

D Additional documents in the chain of title are listed on a supplemental sheet(s). 

[71 As required by 37 CFR 3.73(c)(1 )(i), the documentary evidence of the chain of title from the original owner to the 
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11. 

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment 
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08] 

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee. 

/Garrett T. Potter/ July 6, 2022 
Signature 

Garrett T. Potter 
Printed or Typed Name 

[Page 2 of 2] 

Date 

76,602 

Title or Registration Number 



Attorney Docket No.: 83289-831160 (022900US) 
Align RefNo: 1228.US.P 

ASSIGNMENT OF PATENT APPLICATION 

JOINT 

WHEREAS, Chunhua Li of19688 Vicksburg Dr., Cupertino, CA 95014 and Yan Chen of 10461 

Pineville Ave., Cupertino, CA 95014, hereinafter referred to as "Assignors," are the inventors of the invention 

described and set forth in the below-identified application for United States Letters Patent: 

Title oflnvention: MULTILAYER DENTAL APPLIANCES AND RELATED 
METHODS AND SYSTEMS 

Date(s) of execution ofDeclaration: 

Filing Date: 

Application No.: 

May 14, 2012 

13/470,681; and 

WHEREAS, ALIGN TECHNOLOGY, INC., a corporation of the state of Delaware, located at 

2560 Orchard Parkway, San Jose, CA 95131, hereinafter referred to as "ASSIGNEE," is desirous of acquiring an 

interest in the invention and application and in any U.S. Letters Patent and Registrations which may be granted on 

the same; 

For good and valuable consideration, receipt of which is hereby acknowledged by Assignors, 

Assignors have assigned, and by these presents do assign to Assignee all right, title and interest in and to the 

invention and application and to all foreign counterparts (including patent, utility model and industrial designs), and 

in and to any Letters Patent and Registrations which may hereafter be granted on the same in the United States and 

all countries throughout the world, and to claim the priority from the application as provided by the Paris 

Convention. The right, title and interest is to be held and enjoyed by Assignee and Assignee's successors and 

assigns as fully and exclusively as it would have been held and enjoyed by Assignors had this Assignment not been 

made, for the full term of any Letters Patent and Registrations which may be granted thereon, or of any division, 

renewal, continuation in whole or in part, substitution, conversion, reissue, prolongation or extension thereof. 

Assignors further agree that they will, without charge to Assignor, but at Assignee's expense, (a) 

cooperate with Assignee in the prosecution of U.S. Patent applications and foreign counterparts on the invention and 

any improvements, (b) execute, verify, acknowledge and deliver all such further papers, including patent 

applications and instruments of transfer, and ( c) perform such other acts as Assignee lawfully may request to obtain 

or maintain Letters Patent and Registrations for the invention and improvements in any and all countries, and to vest 

title thereto in Assignee, or Assignee's successors and assigns. 

IN TESTIMONY WHEREOF, Assignors have signed their names on the dates indicated. 

Dated: _.r--_/i_i_6~/'----/-). __ 

Dated: _r/2~<_6 /2,_1/6_' _( 2._ 



Assignment 
Attorney Docket No.: 83289-831160 (022900US) 
Page2 

Dated: G -1 ( • ··.)-el 7 

64247543v.1 

Title ' 

Page2 of2 



ACKNOWLEDGMENT 

State of California 
County of Santa Clara 

on May 16, 2012 before me, Linda R. Vajretti, Notary Public 
(Insert name and title of the officer) 

personally appeared Chunhua Li and Yan Chen 
who proved to me on the basis of satisfactory evidence to be the person(s) whose name(s) ~re 

subscribed to the within instrument and acknowledged to me that ~/they executed the same in 

..J:Hs.tl;ier/their authorized capacity(ies), and that by Ai-s/hefltheir signature(s) on the instrument the 

person(s), or the entity upon behalf of which the person(s) acted, executed the instrument. 

I certify under PENAL TY OF PERJURY under the laws of the State of California that the foregoing 

paragraph is true and correct. 

WITNESS my hand and official seal. 

(Seal) 



f"".. COR;(}H.ATK rn Cf}RfORATK ,\;SlGNMENT ••• 1 )},)thP''iiH)litr 2}1THn(i,li)i l 

l~i:!1!~~:r:z~~t!t!~~~;;i~~';;~:;;~;~;~~~~i~::,:eliE:.;;e:~;:.~;;~~ I 
! Oi,,hx:Ju l\,Ikw~s, &1n Xii,,t, C'iilibrnfo i1:.,t:_,1, ~/dtt:~i St;,k,, ;.ifAm(<fk.:i.{f~:rdn~t~~,t!~;,~~:~~;\i:~~Ji::~•::i::,titfof: I 

Mt:L"HLAYKR nKNTAL AVi'UANC}."lS AN!) Rf\LAltlJ MKnfOD5 AN!J SY&Tf~~·tS 

:t~~r ~~-hk.t $£PPH~1~g\)r~ ~~th~~ tu~n~b~~t J.}{17i.J%l1 \~ .. ~~ t1k'ii ~)~ ht~:~~ L4 ;\)J~t.1~ th:e:~ tJ~~i{:~d S~~t::~~· !\ite~,t an<l ~l\~t~~~it:~ .. dt ()ffk~ 

·si~fti ~p~U-:::~th}i~ f~1.~n~-s fat~~~nR~::~ ~}i:~}) .A.~~ignvr ·~ ( .. A~:S:ignwr 1. ~n.d A.~~jg_3~.~t~ Tht:$~ fr~\~ntGr:> n~~s~~~ ~t~;SJgnt~~i ~htb~ h1vt~::Hf(~n l◊ th~fa' 
i~,t~~t!v,z ~nip~ny, 
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Annex i 

lHVISlUNAL CLAIMS 

l. A rndhod of making a dental D;ppHanc~ fhr positioning a patltnt • s teeth, the rnedwd 

providing a sheet (Xnnprising a hard po.lymer .layr:r ofpolytuei"lc irm:terial disposed he,t\:v'es.m a 

fabricating an applkmce M; a n~:gative Z)f the pnsitive modeJ comprising thermofrmning the 

sheet ovt~r th(~ positivt) modei. 

L T1w method of daim L, \Vhercin the hm,J polymer layer (x)mprhies a layer of a polyester, a 

c.o~polyest(:r, a polycarborrn:tc, a therm.opla:stic p<..1.lyn:rethane, a polypropylene, i.l polyethylene, u 

a polytrirnethylene terephthaiute, or a comhitwtfon tlw.reot: 

at least t,,vo layers are indtpendently selected fron:l a group consisting of a polyester, a co-polyester, a 

pr!l yethylene terephthalak, a pn1ybutykme terephfhalate, a polyethedtdd.e, a polyethcrsulfone, and a 

polytri.methylene terephthal.ate. 

4. The .1:nethod of claim l, >.:-vherein each of the fost soft polymer fayer and the second soft 

polymer Wyer indepernlently <.:l>mprise:s a layer or a ~rynm:ie block cupol.yn-H.:r (SBC), ,,i :,;H.icon.e rnbhe.r, an 

• > ll ·i l ' ' "'I'~Yr-:,, ' 1 ·' l , .. (I''''J"t.'' ' • • eiastomenc ;1 .. O)t; a 1 1er::nop astw etastorn.er {" !" n},. a tn.ernmpi.a:mc Yll camzate 1 -/) e1astornci\ a 

polytn\~.thane (~lastmner, a block copolymer elastomer, a polyokfin blend dastorncr, a th(,nnophrntk W· 

1 , 1 , l • l l · l , t· ' ., polyester e asto:mer, a tnern:10p,ns11c po yumt, e e.asromer, or a corn )HJ.a ion tnere<\L 

) , The method of d::1in1 1, v,rherein at least oirn of the first soft polymer Jay<.T ;:-md the se,xmd 

selected from th~ grcivp consisting of a styn.rn.fo block copolym.er (SBC), a silicone nibbr~J\ iin ela~tomeric 

alloy, a. thermoplastic dastonier (TPE), a t1w:rm.oplastk vulcanh,.me (TPV) dm,i(m1er, a polyurethane 

dastomo::)l:, a bloc,k copdymer elastomer, a polyoldln blend elastomer, tl thcn:noplastic ('.O•·pQJ.yester 

t::lastomer, or a thermoplastic polyan1ide dasto:mer, 



6. The mtth,:id of ('.hi:m 1, '''<"herein the hard pn1yn:1er Iay:z:r ,~omprises at k11st one of a tensile 

sti:cngth at yk.ld of beh\·<?.~:n abotit 4000 pounds psi and 6500 psi, un elongaHo.n at yield of greater than about 

layer eaeh indepcndc:n:t1y cornpri:-:f..\ at .least one of a hardness of about 60A to about 85D, an ultimate tensile 

the digital models, 



CONTINUATION (~LA!MS 

polymer layer comprising u seeo:nd snft polymeric rn:aterfal, each of the first and. St!C<n1d s<llt po1yrner byers 

lhkkness in a range from 25 ,tun to 100 ,tun; and 

la:y-er and the gccond soft outer polyrner layer so as fore.duce degradation nf the resilient positioning fbrce 

applied to the teeth \vhen the applim1ce fr, wnnL 

respectively cmnprise a matedai sdected from foe groqp consisting oi: a thermoplastic polyurethnne 

elm,to:mer, a smco:ne nibber, an dastomeric aHoy, a thermnplasiic. da.storner (TPE}, a thermoplastic 

vukani.wte (I'PV) elastomer, a block copolyrner efa.stom.er, a polyi::~lefin hlend elastomer, .a (hermophtstic 

3. The, appliance of claim 2, v,-herdn the fast and second sofr polymeric maU~rials ew.::.h 

t{itnprlM: the satne rnater\.aL 

4. Th~ applhmcc of c,Iahn 2, vihe:rdn the fin;t and second so.fl polymcri<.: n:rnteriais (;orrrprise 

fn.)m the group consisting of: a therrnopliistk: polyurdhane elastomer, a silicone rnbber, an efa.stomeri:c 

alloy
1 
a thermoplastic elastonier (fPE\ a tJ,errnoplm,tic \'obmizn.te (f PV) ehstom.er, a block copolyrnt:r 

eh,:~tomer; a polycddin blend elastomer, a the:l'moplastk co•-polyes-ter dastomt:":r, and a th(itmoplastfr 

6. The applfo:nee of dairn 2, 'where.in at least one of thf first soft outer poly1ner layer and the 

7. The appliance of claim l, wherein the hard inm~r polynicr layer ccrrnprises a blend of 



polyt:ueric- ffJ-<';:teriafa including the co--polyest1:ir and mK, or rnore of:. H polyester, a thern:wpki.stl<;: 

poiyunc:'.tkme, a polypropylene, a pnlyNhykne, a polypropylene und polyethylene copolymer, tm a<.:rylic, a 

polyefoeretherkcwne, a polyamkk, ,i polyethylene terephthalat<.'., a po1ybutylcne te:rephthalate, it 

polyetherimide, a cyclic block copolynKr~ a pc,ly:;..,thcrsdfom:\ It polytrim;;.~tl1ylcnc tcrcphthahtte, nr a 

ci:imblnation therwf: 

including ;;i first later comprising the Cl)··polyester mid a sei~.ond layer compdslng cn,e or mote of: a 

j'.H'Jlyester, a co~polyester, a then1mpfastic poiyurdhane, a pofypropylem::, a polyethykne, m1 acrylk\ a 

poly<:thi:::retherkekine, a polyamide, a polyethylene ten.~phthafa:te, ,t polybutylene tei'ephthalate, a 

polyetherimide, a cy .. :lk block <,::(ipolymi.lr, a polyetherm.l!fone, or a pnlyt1·in1J;lhykne ferephthaJate. 

9, The appliance of dairn 1, vvherdn the hard inner polymer layer has a thickness in ,,, ra.ngi~ 

layer, and the secm1d soil m:iter polymer layer combined h.av;;,\ a thickne;!s of 500 ,um to 1200 1.u:n, 

l l, The ap_piian<;:e of claim 1, wherein the hard inrn.i:r po1yrner bytr coi:npi'iscs at !.east one of a 

tensile sirength at yield of hehveen nbc1ut 4000 poll'nds per sqrn,re inch (psi) and 6500 psi, an elongatkm 11t 

ho,_irs testing in a high hurnidity env.lronment of grrater thw1 abmtt lOlhi, or a light tran:m1isshm hehvcen 400 

nm and 800 :mn of grcnter than about 751:."i,, 

12, The appHl'ln<:e of da[m 1, when::i:n the first sofr 01.1ter poly:mt:,r layer and the StXXiti:d soft otite!' 

polymer foyer C,'Ie-h independently comprise tit lea,st one of a.n tl.ltin1ate tei1sik: strength ()f greater tlum ibom 

5000 psi, an elongation at break of greater than about 200%, a compressfon set.at about 70 °C of greM.t)l: 

!3. t\. plrn:a1ity of i!wremental. position adjustment appliances having teeth rec(frving cavities 

i:';haped to directly receivf at least snnKi of the patient's teeth ;;1nd apply a resilient positioning toree to the 

natie.nl\;. teeih, wherein the appllance.s are shapt:d to n.wve teeth from. o:ne anange:ment to a si1ccesslve 
.!.. ' ' ._... •' ..,,. 



comprising: 
,, t~ t . '( l • • .v ,:,. l' . . . ' ' ' a nxst soil ou er potymer ,ayer cornpniring a tin,t S(lt.1 po. yrnenc mater:mi anct a secont1 soft outer 

having a flexural i:noduius ofgn.,ftter than ahc,ut 35,000 psi, ,i han:.lness of about 60A to about 85D, and n 

lhiekness in a. rnnge from 25 pm to 100 gm; and 

h:iy,,r ,'tnd the sr:c.nnd soft outer polymer layer so as to reduce degnidation of the resilknt positioning force 

l. 4. The plurality of appliances of claim 13, w·.herdn the first mid second so:ft p,:ilyrm~ric mati:~rb1 

each rcspe(;tively ,;omprise a material sekxt.::d from the group cc.insisting of: a thermoplastic polyureth,mi:.: 

elaston1er, a s.ilicone rubber, an dastornerk alloy, a thermoplastic eki,~;torne.r (TPE\ a thermoplastic 

vulcanizate (I'PV) elastomer, a block copolyn,er ebstorner, a polyolefin blend elastomer, a thernxiph:;tk 

co--polyester eim,tomer, a therrnopla:stk polyamide elastomer, or a. combination thereof 

the method comprising providing a rernovahk: orthodontic tooth positioning applianc(1 having te('.lh 

receiving c,:ivities shaped to directly receive at least sorn~ of a patient's teeth and apply n re:~ilient 

positioning frm:e to the patient's teeth; th{i aprliance compds\ng: 

a first soft nut.er polymer layer con:1prhing a first soft polymeric nrnterial m1d a second soft n:uter 

polymer layer comprising a il('cond soft po!ymt)tic tn,,1k1dal, ¢a,;::b nfth~ fir.st and s>:::cnnd. soft polymer layers 

!:rn:vii1g a fkxi;ffal mod1.ih1~; of greater than ab~)Ut 35))00 psl, u han:hx,s:, <.>t' ab<:,ut 60A to ,,bo\,t S5D, and a 

thlcknt:,'ss in .H range from 25 p::m lo 100 ~un~ and 

a hard im1er polymer layer con:1prlsing a co--polyt~sti;:r disposed hd:ween the first snfr outer polymer 

lityer im.d llie S<~•~ond soft ouKr polyn:;er layer so as to r:::duce degrndution of the resilient p()sitfoning for<.:0 

applied to the ted:h when lht"'.- appliance i!; worn. 

Tht method of dahn 15, vvherdn providing the removable orthod<.mtk- tm,"fth pos:itkming 

appHanc:e comprises pl.adng the removable orthodQntk tooth positionLng appliam:e on the teeth ofa patient. 

Th:;: method of daitn 15, --vherein providing the removable orthodcmtk tooth positioning 

appfawice <:t,mprises providing a &eries oflncremental positfrm adjustmc:nt appllem<.:,~~;, ~aid sefies of 

incJ:l~nK,nh1 position «:4l ustment appliances including the removable orthodontk tooth positioning 



applfance, 

l 8, The method of c.b:im 17, wherein providing the se:r:fos of incnm1ei-ital position 1:,djust1neut 

applian1xis comprises pladng s,:dd seriel> of incremenfal position a4\usummi appliarn:.:es twer the p£1.tknt\1 

teeth, 

l 9, The rncthod <Jf dai.tn 15, whereiri the :first and second soft po1ym(~ric material each 

respecbvely comprise a nmtcrial selected from the group con:Sisting of: a lhennophstic polyurethane 

t,fastome1~ a sllk:one rubber~ an elastome.ric ~t!loy, a H-mrmoplastic elastrn1ier Cf.PE}, a. then:nopbstk 

vuk:anizatc (TPV) dastom(:\'1 a Mock cc,polynwr \'.!lastomer, a pnlyolefin hlend elastomer, a them1oplastfo 

cn-_polyesk:r dastome.r, a thermoplastic po1yarnide efasli:,n1er, or a c>\":imbination thtreQf. 

dh'terent materials, 

1 l . The method nf clahn t 8, wherein the first and second soft r..wdyn1etic mat<.'.da1s ciich coniprb'e 

tt blend (_rfpcilymeric n:w.terhits, each respective blend Lnduding tv"'{) or mnrt J'.nijt.<.~rbls. st::hx:ted from th~ 

gtoup consisting of: a thermoplastic polyurethane ehist:omcr, a silicone rubber, an elastnmerk alloy, a 

then:nopla1tic ebstrn:ner (TPE), a thennoplastk vulcmiizate (TPV) eia;;:tnmer, a hlock copolymer elastomer, 

a polyolefitJ. blend dastorner, a thennoplastk. c.o~pnlyestet elastomer, and a then1topi.astrc polyamide 

elastomer. 

22, The method of claim 18, wherein the first and second so.ft polymt;.ric rnateria!s ea<:h com_prfae 

a thermoplm,tic polyurethane efasH>mer, 

2 3, The method of daim .l 5, wherl'.:.in the hurd inner polyt:rwr layer cornprbes it blend of 

pnlymeric materitils including the co-'p<.,lyester and one or more of: a polyester, a. thermopl.astk 

polyurethane, a polyprnpyknz:, a poiyethy.kne, a pulypropylenG and polyethylene copolymer, an acrylic, a 

po!yettwretherketm1c, a polyr:nuide, a polyethylene terephthab:te,. a polyl:rutylene terephthafate, a 

polyetheri.tnide, a cyclk block Mpo]yn1er, a pol.yethern1.dt1me, a polytrimethylene terephthulate, or a 

combination tht>:reof. 

24, The method of dain1 l5, ,:<,,'hen~i.n the hard inner polymer layer comptises at ietmt hvo layers 

including a first layer c.om:pr.isi:ng the co-polyester and a second la.yet cnnrprising one or tnbre of: a 

polyester, a co~polyester, & thern:wplasti:c polyurethane, ,:1 polyprnpykne, a polyethylene, im acrylic, a 



_poiyetherethefretone, a polymn:ide, a polyethylene terephthalate, a polybutylene terephtbalate,. a 

polyethe:rimi<le, a cyclic block copolymer, a polyetherstilfone, or a _poiytrirnethykne terephthalate. 

25. The method of claim 15, wherein the :first soft outer polymer layer and the second so.ft outer 

polymer layer each independently cmnprise at least one of: ~m i_ihimate tensile stTength of greater tl1an about 

5000 psi, an elongation at bre,tk of greater than about 200%, a compression set at abi:mt 70 "C of greater 

than 40% after 24 hours, or a light transmission between 400 nm and 800 nm of g.t'('.ater than about 75%. 

26, The rnethod of claim 15, further comprising fabricating the removable orthodontic tooth 

positioning appliance, 

27. A method of moving a patient's teeth from w1 initial configuration to a target configuration, 

ttw method comprising Hw steps of: 

providing a re.tnovahk orthodontic tooth positioning appliance having teeth receiving cavities 

sha:p('.d to directly rec:dve at least some of a patient's teeth; 

app.lying a resilient positionfog force to the patient's teeth; and 

moving the teeth into the target configuration, \Vhenin the appliance comprises: 

a first soft outer polymer layer comprising a first soft poJyroerk material and a sec,md 

soft outer polymer layer comprising a second soft polymeric material~ each of the first and 

second sotl polymer layers having a hardness of about 60A to about 85D, and a thickness in a 

range from 25 µm to 100 µm; and 

a hard inner polymer layer comprising a co-polyester disposed bet'wee.n the first soil 

outer polymer layer and the second soft outer polymer layer so as to reduce degradation of 

the resilient positioning force applied to the teeth when the appliance is worn, 

28. The method of claim 27, 'Nherein the first mid second soft polymeric rnaterial each 

respectively comprise a material selected from the group consisting of: a thennoplastic polyurethane 

i;::lastomet\ a silicone ruhhci\ an elastomeric aHoy, a the,·rmoplastfo elastomer (TPE), a themmplastic 

vukan.izate (TPV) elastomer, a block copolymer elaston:.er, a poJyol.efin blend elastomer, a thermoplastic 

co¥polyester elastomer, a thermoplastic polyamide elastorner, or a combination thereof 

Page 9 of9 }~-



ASSIGNMENT 

WHEREAS_I_,~1_,_)~C=ra=i=g=P=eh=l=ert=·--------------------­

of 1) 29 St. Ann's A venue, Lenox, MA O 1240 

have invented certain improvements in MULTILAYER DENTAL APPLIANCES AND RELATED 

METHODS AND SYSTEMS 

described in a patent application executed by me and identified in the United States Patent Office as follows: 

Serial No.: 13/470 681 

Filed: May 14, 2012 

and Attorney's Docket No.: 22773-826.201; and 

WHEREAS, COVESTRO LLC, of Pittsburgh, Pennsylvania, a limited liability company of the State of 
Delaware is desirous of acquiring the entire right, title and interest in and to said invention or inventions and any 
and all patents to be obtained therefore; this document may be executed in any number of counterparts, each of 
which so executed shall be deemed to be an original, but all such counterparts shall together constitute but one 
and the same document. 

NOW, THEREFORE, for valuable consideration and in accordance with the obligations in my 
employment contracts with COVESTRO LLC, I do hereby sell, assign and transfer unto said COVESTRO LLC, 
its successors and assigns, the entire right, title, and interest in and to said invention or inventions, as described 
in the aforesaid application, in any form or embodiment thereof, and in and to the aforesaid application; and in 
and to any applications filed in any foreign country baseg. thereon, including the right to file said foreign 
applications under the provisions of the International Convention; also any improvements on said invention or 
inventions now or hereafter made by me during the period of my employment; also the entire right, title and 
interest in and to any and all patents or reissues or extensions thereof to be obtained in this or any foreign 
country upon said invention, inventions or improvements and any divisional, continuation, continuation-in-part 
or substitute applications which may be filed upon said invention, inventions or improvements in this or any 
foreign country; and I hereby authorize and request the issuing authority to issue any and all patents on said 
application or applications to said COVESTRO LLC, as assignee of the entire interest. 

.l further agree, without any payment by COVESTRO LLC, other than expenses incurred by the 
undersigned, to communicate to said COVESTRO LLC, its representatives or agents, any facts relating to said 
invention, inventions or improvements, including evidence for interference purposes or for other legal 
proceedings, whenever requested, testify in any interference or other legal proceedings, whenever requested; 
and execute and deliver, on request, all lawful papers required to make any of the foregoing provisions effective. 

SIGNED AT Sheffield, Massachusetts, USA. ('\ Q .--n 
"2._\ \1\'"l-0\7 (L.S.)l) __ ~ ___ e_~ ___ • _-

(Date i Craik Pehlert 

/vjtlpehlertassignmentalign21617 



ASSIGNMENT 

'WHEREAS .. We, J) Dr. Heinz Pudleiner: 2') Klaus Mever; 3) Joerg Nickel 

of 1) Bethelstr. 39, 47800 Krefeld, Germany:)) Kamillenstr. 40. 41539 Dormagen, Germany_~: ___ _ 

J..,)~Kr~o=k=::u=s~,~~'e"'g'"'2=,~'~i=15~:~,g~· ~D~o=1=·n=ia=g;,.e=.n=,_G=c=~r=m=at""w,__ ______________ ................................................ . 

have invented cettain improvements in )vfUL TrLA YER DENTAL 1\PPLJANCES AND RELATED METHODS AND 

SYSTEM=S~' ----------------------------------­

described in a patent application executed by !.J!:i and identified in the United States Patent Office as follows: 

Seda! No.: .13/470,681 

Filed: Mav 14 2012 

and Attorney's Docket No.: .... 22773-826.201 .. ; and 

WHEREAS, COVESTRO DEUTSCHLAND AKTlENGESELLSCHAFT, of Leverkusen, Germany, a 
corporation of Germany, is desirous of acquiring the entire right, title and interest in and to said invention or 
irtventions and any and all patents to be obtained therefore; this document may be executed ir1 any number of 
counterparts, each of which so executed shall be deemed to be an original, but all such counterparts shal1 
together constitute but one and the same document. 

NOW, THEREFORE, for valuable consideration and in accordance with the obligations in our 
employment contract with COVESTRO DEUTSCHLAND AKTIENGESELLSCHAFT, ~~ do hereby sell, 
assign and transfer unto said COVESTRO DEUTSCHLAND AKTlENGESELLSCHAFT, their successors and 
assigns, the entire right, title, and interest in and to said invention or inventions, as described int.he aforesaid 
application, in any form or embodiment thereof; and in an.cl to the aforesaid application; and in and to any 
applicalions filed in any foreign country based thereon, including the right to fiie said foreign appiications under 
the provisions of the International Convention; also any improvements on said invention or inventions now or 
hereafter made by us during the period of our employment; also the entire right, title and interest in and to any 
and all patents or reissues or extensions thereof to be obtained in this or any foreign coun1Ty upon said 
invention, inventions ot improvements and any divisional, continuation, continuation-in-part or substitute 
spplications which may be filed upon said invention, invention:-; or irnprnvements in this or any foreign country 
we hereby authorize and request the issuing authority to issue any and all patents on ssid application or 
applications to said COVESTRO DEUTSCHLAND AKTIENGESELLSCHAFT, as assignees of the entire 
interest. 

We forther agree, without any payment by COVESTRO DEUTSCHLAND 
AKTlENGESELLSCHAFT, other than expenses incun-ed by the undersigned, to cornmunicate to said 
COVESTRO DEUTSCHLAND AKTJENGESELLSCHAFT, their representatives or agents, any facts relating 
to said invention, inventions or irnprovernents, including evidence for interference purposes o:r for other leg-al 
proceedings, whenever requested, testify in any interference or other legal proceedings, whenever requested; 
and execute and deliver, on request, all lawful papers required to make any of the foregoing provisions effective, 

(Date) Dr. Heinz Pudleiner 

Germany. 

(Date) 

Gennanv, 

. ' \: ~; 
,; .''-, t 

L.S.) 3) ___ --,-._, _,:,~~--'-·, .. _.•-"_·· ·_, __ 
(Date) jq~rg Nic}<el 

,' ,. 
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enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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office action under § 1.113, (2) a notice of allowance under § 1.311, or (3) an action that otherwise 
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mailing date of the earlier of (1) a final office action under§ 1.113, (2) a notice of allowance under§ 
1.311, or (3) an action that otherwise closes prosecution in the application, it is being filed before 
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E. D Statement Under 37 C.F.R. §1. 704(d). Each item of information contained in the information 
disclosure statement was first cited in any communication from a patent office in a counterpart 
foreign or international application or from the Office or is a communication that was issued by a 
patent office in a counterpart foreign or international application or by the Office that was received by 
an individual designated in § l.56(c) not more than thirty (30) days prior to the filing of this 
information disclosure statement. This statement is made pursuant to the requirements of 37 C.F.R. 
§ l.704(d) to avoid reduction of the period of adjustment of the patent term for Applicant(s) delay. 
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references. 
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non-English language reference(s) is provided herewith. 

H. D 37 CFR §l.98(d). Copies of patents, publications and pending U.S. patent applications, or other 
information specified in 37 C.F.R. § l.98(a) are not provided herewith because: 

D Pursuant to 37 CFR §1.98(d)(l) the information was previously submitted in an 
Information Disclosure Statement, or cited by examiner for another application under 
which this application claims priority for an earlier effective filing date under 35 U.S.C. 
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Application in which the information was submitted: 

Information Disclosure Statement(s) filed on: 

AND 

D The information disclosure statement submitted in the earlier application complied with 
paragraphs (a) through (c) of37 CFR §1.98. 
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APPLICATION 
NUMBER 

17/858,825 

107046 

UNITED STATES PATENT AND TRADEMARK OFFICE 

FILING or 
37l(c)DATE 

07/06/2022 

GRPART 

UNIT FIL FEE REC'D 

2820 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

22773-826.310 30 3 
CONFIRMATION NO.1348 

FILING RECEIPT 
Align Technology, Inc. / WSGR 
650 Page Mill Road 1111111111111111111111 m~mll!~jjl~ Ill l)ll lllll 111111111111111111 

Palo Alto, CA 94304 

Date Mailed: 07/19/2022 

Receipt is acknowledged of this non-provisional utility patent application. The application will be taken up for 
examination in due course. Applicant will be notified as to the results of the examination. Any correspondence 
concerning the application must include the following identification information: the U.S. APPLICATION NUMBER, 
FILING DATE, NAME OF FIRST INVENTOR, and TITLE OF INVENTION. Fees transmitted by check or draft are 
subject to collection. 

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please 
submit a written request for a corrected Filing Receipt, including a properly marked-up ADS showing the changes 
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts" or 
other Notice requiring a response for this application, please submit any request for correction to this Filing Receipt 
with your reply to the Notice. When the USPTO processes the reply to the Notice, the USPTO will generate another 
Filing Receipt incorporating the requested corrections provided that the request is grantable. 

lnventor(s) 

Applicant( s) 

Chunhua LI, Cupertino, CA; 
Yan CHEN, Cupertino, CA; 
Heinz PUDLEINER, Krefeld, GERMANY; 
Klaus MEYER, Dormagen, GERMANY; 
Joerg NICKEL, Dormagen, GERMANY; 
Craig PEHLERT, Lenox, MA; 

ALIGN TECHNOLOGY, INC., San Jose, CA; 

Power of Attorney: The patent practitioners associated with Customer Number 107046 

Domestic Priority data as claimed by applicant 
This application is a CON of 17/553,590 12/16/2021 
which is a CON of 16/835,101 03/30/2020 PAT 11213369 
which is a CON of 15/476,655 03/31/2017 PAT 10973613 
which is a DIV of 13/470,681 05/14/2012 PAT 9655691 

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution 
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None. 
Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to 
foreign priority. See 37 CFR 1.55 and 1.76. 
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Permission to Access Application via Priority Document Exchange: Yes 

Permission to Access Search Results: Yes 

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as 
appropriate. 

If Required, Foreign Filing License Granted: 07/14/2022 
The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 17/858,825 
Projected Publication Date: 10/27/2022 
Non-Publication Request: No 
Early Publication Request: No 
Title 

MULTILAYER POLYMER SHEETS 

Preliminary Class 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no 
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent 
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international 
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same 
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing 
of patent applications on the same invention in member countries, but does not result in a grant of "an international 
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent 
protection is desired. 

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an 
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ 
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific 
foreign countries to ensure that patent rights are not lost prematurely. 

Applicants also are advised that in the case of inventions made in the United States, the Director of the US PTO must 
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application 
serves as a request for a foreign filing license. The application's filing receipt contains further information and 
guidance as to the status of applicant's license for foreign filing. 

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the 
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign 
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it 
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html. 

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish 
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative, 
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this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific 
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may 
call the U.S. Government hotline at 1-866-999-HAL T (1-866-999-4258). 

GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where 
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as 
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier 
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The 
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under 
37 CFR 5.13 or 5.14. 

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless 
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This 
license is not retroactive. 

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter 
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national 
security or the export of technical data. Licensees should apprise themselves of current regulations especially with 
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of 
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and 
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of 
Treasury (31 CFR Parts 500+) and the Department of Energy. 

NOT GRANTED 

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12, 
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed 
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35 
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b). 

Select USA 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for 
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources 
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to 
promote and facilitate business investment. SelectUSA provides information assistance to the international investor 
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states, 
and regions competing for global investment; and counsels U.S. economic development organizations on investment 
attraction best practices. To learn more about why the United States is the best country in the world to develop 
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technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call 
+ 1-202-482-6800. 
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number 

Substitute for Form PTO-875 17/858,825 

APPLICATION AS FILED - PART I OTHER THAN 

(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($) 

BASIC FEE N/A N/A N/A N/A 320 (37 CFR 1.16(a), (b), or (c)) 

SEARCH FEE N/A N/A N/A N/A 700 (37 CFR 1.16(k), (i), or (m)) 

EXAMINATION FEE N/A N/A N/A N/A 800 (37 CFR 1.16(0), (p), or (q)) 

TOTAL CLAIMS 30 minus 20= 10 (37 CFR 1.16(i)) 
OR X 100 = 1000 

INDEPENDENT CLAIMS 3 minus 3 = X 480 = 0.00 (37 CFR 1.16(h)) 

If the specification and drawings exceed 100 
APPLICATION SIZE sheets of paper, the application size fee due is 
FEE $31 O ($155 for small entity) for each additional 0.00 
(37 CFR 1.16(s)) 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)) 0.00 

* If the difference in column 1 is less than zero, enter "O" in column 2. TOTAL TOTAL 2820 

APPLICATION AS AMENDED - PART II 

OTHER THAN 
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

<( AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus 

.. = OR ~ (37 CFR 1.16(i)) X = X = 

0 
Independent ... = z Minus 

X = OR X = w (37CFR 1.16(h)) 

~ Application Size Fee (37 CFR 1.16(s)) <( 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR 

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

Ill AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus .. = X = OR 
~ (37 CFR 1.16(i)) 

X = 

0 Independent Minus ... = z X = OR X = w (37CFR 1.16(h)) 

~ Application Size Fee (37 CFR 1.16(s)) <( 

OR 
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

* If the entry in column 1 is less than the entry in column 2, write "O" in column 3. 
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". 

*** 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 found in the appropriate box in column 1. 



To: 
From: 
Cc: 

patentdocket@wsgr.com,, 
PAIR_eOfficeAction@uspto.gov 
PAIR_eOfficeAction@uspto.gov 

Subject: Private PAIR Correspondence Notification for Customer Number 107046 

Jul 19, 2022 04:45:57 AM 

Dear PAIR Customer: 

Align Technology, Inc./ WSGR 
650 Page Mill Road 
Palo Alto, CA 94304 
UNITED STATES 

The following US PTO patent application(s) associated with your Customer Number, 107046 , have 
new outgoing correspondence. This correspondence is now available for viewing in Private PAIR. 

The official date of notification of the outgoing correspondence will be indicated on the form PTOL-90 
accompanying the correspondence. 

Disclaimer: 
The list of documents shown below is provided as a courtesy and is not part of the official file 
wrapper. The content of the images shown in PAIR is the official record. 

Application 
17858825 

Document Mailroom Date 
APP.FILE.REC 07/19/2022 

Attorney Docket No. 
22773-826.310 

To view your correspondence online or update your email addresses, please visit us anytime at 
https ://sportal. uspto .gov/secu re/myportal/privatepair. 

If you have any questions, please email the Electronic Business Center (EBC) at EBC@uspto.gov 
with 'e-Office Action' on the subject line or call 1-866-217-9197 during the following hours: 

Monday - Friday 6:00 a.m. to 12:00 a.m. 

Thank you for prompt attention to this notice, 

UNITED STATES PATENT AND TRADEMARK OFFICE 

PATENT APPLICATION INFORMATION RETRIEVAL SYSTEM 



UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR 

17/858,825 07/06/2022 ChunhuaLI 

107046 7590 08/05/2022 

Align Technology, Inc. / WSGR 
650 Page Mill Road 
Palo Alto, CA 94304 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONERFORPATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. 

22773-826.310 

CONFIRMATION NO. 

1348 

EXAMINER 

CENTRAL.DOCKET 

ART UNIT PAPER NUMBER 

OPAP 

NOTIFICATION DATE DELIVERY MODE 

08/05/2022 ELECTRONIC 

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. 

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the 
following e-mail address(es): 

patentdocket@wsgr.com 

PTOL-90A (Rev. 04/07) 



Decision Granting Request for 
Prioritized Examination (Track I) 

Application No. 
17/858,825 

Examiner 

Fl Kl RTE A GEREMEW 

1. THE REQUEST FILED 06 July 2022 IS GRANTED. 

Applicant(s) 

LI et al. 

Art Unit 
OMBL 

The above-identified application has met the requirements for prioritized examination 
A. ~ for an original nonprovisional application (Track I). 
B. D for an application undergoing continued examination (RCE). 

AIA (FITF) Status 
Yes 

2. The above-identified application will undergo prioritized examination. The application will be 
accorded special status throughout its entire course of prosecution until one of the following occurs: 

A. 

B. 

C. 

D. 

E. 

F. 

G. 

H. 

I. 

filing a petition for extension of time to extend the time period for filing a reply; 

filing an amendment to amend the application to contain more than four 
independent claims, more than thirty total claims, or a multiple dependent claim; 

filing a request for continued examination ; 

filing a notice of appeal; 

filing a request for suspension of action; 

mailing of a notice of allowance; 

mailing of a final Office action; 

completion of examination as defined in 37 CFR 41.102; or 

abandonment of the application. 

Telephone inquiries with regard to this decision should be directed to Fl Kl RTE GEREMEW at (703) 

756-1930. In his/her absence, calls may be directed to Petition Help Desk at (571) 272-3282. 

/Fl Kl RTE A GEREMEW/ 
PROGRAM SUPPORT ASSISTANT, OMBL 

U.S. Patent and Trademark Office 

PTO-2298 (Rev. 02-2012) 



To: 
From: 
Cc: 

patentdocket@wsgr.com,, 
PAIR_eOfficeAction@uspto.gov 
PAIR_eOfficeAction@uspto.gov 

Subject: Private PAIR Correspondence Notification for Customer Number 107046 

Aug 06, 2022 09:53:00 AM 

Dear PAIR Customer: 

Align Technology, Inc./ WSGR 
650 Page Mill Road 
Palo Alto, CA 94304 
UNITED STATES 

The following US PTO patent application(s) associated with your Customer Number, 107046 , have 
new outgoing correspondence. This correspondence is now available for viewing in Private PAIR. 

The official date of notification of the outgoing correspondence will be indicated on the form PTOL-90 
accompanying the correspondence. 

Disclaimer: 
The list of documents shown below is provided as a courtesy and is not part of the official file 
wrapper. The content of the images shown in PAIR is the official record. 

Application 
17858825 

Document Mailroom Date 
TRACK1 .GRANT 08/05/2022 

Attorney Docket No. 
22773-826.310 

To view your correspondence online or update your email addresses, please visit us anytime at 
https ://sportal. uspto .gov/secu re/myportal/privatepair. 

If you have any questions, please email the Electronic Business Center (EBC) at EBC@uspto.gov 
with 'e-Office Action' on the subject line or call 1-866-217-9197 during the following hours: 

Monday - Friday 6:00 a.m. to 12:00 a.m. 

Thank you for prompt attention to this notice, 

UNITED STATES PATENT AND TRADEMARK OFFICE 

PATENT APPLICATION INFORMATION RETRIEVAL SYSTEM 



r Complete if Known 
Substitute for form 1449/PTO 

Application Number 17/858,825 

INFORMATION DISCLOSURE Filing Date 07-06-2022 

STATEMENT BY APPLICANT 
First Named Inventor LI; Chunhua 
Art Unit 1787 

(Use as many sheets as necessary) 
Examiner Name CHEN, VIVIAN 

\. Sheet I 1 I of I 4 Attorney Docket Number 122773-826.310 

U. S. PA TENT DOCUMENTS 
Examiner Cite 
Initials* No.1 

Examiner 
Initials* 

Cite 
No.1 

001 

002 

003 

004 

[ 
Examiner I 
Signature 

Publication Date Name of Patentee or 
Document Number MM-DD-YYYY Applicant of Cited Document 

Number-Kind Code2 (ff koowo) 

None 

FOREIGN PATENT DOCUMENTS 
Foreign Patent Document Publication 

Date 
MM-DD-YYYY 

Country Code3-Number4-Kind Code5 (f known) 

CN-108394152-A 08-14-2018 

JP-H0696486-A 04-08-1994 

JP-H07156349-A 06-20-1995 

JP-H 11279389-A 10-12-1999 

Name of Patentee or 
Applicant of Cited Document 

SUZHOU POLLY 
POLYMER NEW 
MATERIAL TECH 
CO LTD. 

HITACHI LTD. 

KUREHA 
CHEMICAL IND 
CO LTD., et al. 

GEN ELECTRIC. 

Date 
Considered 

Pages, Columns, Lines, Where 
Relevant Passages or Relevant 

Figures Appear 

Pages, Columns, Lines, 
Where Relevant Passages 

Or Relevant Figures Appear 

*EXAMINER: Initial if reference considered, whether or not citation is in confor~ance with MPEP 609. Draw line through citation if not in conf?rmance and not 

" 

~ 

TB 

181 

181 

181 

181 

] 
considered. Include copy of this form with next ?ommunication to applicant. Applicant's unique citation designation number (optional)., See Kinds Codes of USPTO Patent 

Documents at www.uspto.gov or MPEP 901.04. Enter Office that issued the document, by the two-letter code (WIPO Standard ST.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. 'Kind of document by the appropriate symbols as indicated on the 

document under WIPO Standard ST.16 if possible. 
0 

Applicant is to place a check mark here if English language Translation is attached. 



r 
Substitute for form 1449/PTO 

Complete if Known 

Application Number 17/858,825 

INFORMATION DISCLOSURE Filing Date 07-06-2022 

STATEMENT BY APPLICANT 
First Named Inventor LI; Chunhua 
Art Unit 1787 

(Use as many sheets as necessary) 
Examiner Name CHEN, VIVIAN 

\. Sheet I 2 I of I 4 Attorney Docket Number 122773-826.310 

NON-PATENT LITERATURE DOCUMENTS 

Examiner Cite Include name of the author(in CAPITAL LETTERS),title of the article(when appropriate), title of 
Initials* No.

1 

[ 
Examiner I 
Signature 

the item (book,magazine,journal,serial,symposium,catalog,etc.),date,page(s),volume-issue 
number(s),publisher, city and/or country where published. 

None 

Date 
Considered 

" 

~ 

T2 

] 
*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not considered. Include 

copy of this form with next communication to applicant. 1 Applicant's unique citation designation number (optional). 2 Applicant is to place a check mark here if English language 
Translation is attached. 



r Complete if Known " Substitute for form 1449/PTO 

Application Number 17/858,825 

INFORMATION DISCLOSURE Filing Date 07-06-2022 

STATEMENT BY APPLICANT 
First Named Inventor LI; Chunhua 
Art Unit 1787 

(Use as many sheets as necessary) 
Examiner Name CHEN, VIVIAN 

\. Sheet I 3 I of I 4 Attorney Docket Number 122773-826.310 ~ 

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 
D 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 

D certification after making reasonable inquiry, no item of information contained in the information disclosure 
statement was known to 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. 

D Fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

IZI 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 /Garrett T. Potter/ Date (YYYY-MM-DD) 2022-08-23 

Name/Print Garrett T. Potter Registration Number 76,602 

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 CFR1 .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. 



Privacy Act Statement 

The Privacy Act of 197 4 (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 
resu It in termination of proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subjectto 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 disclosure of these records is required by the Freedom of Information 
Act. 

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 inspection 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. 



Title: 

Pub/Pat no: 
Pub/Issue Date: 
Inventor(s ): 
Applicant(s): 
Classification: 

Application number: 
Priority number: 

Bibliographic data 

Three-layer co-extruded composite film specially used for invisible 
correction and preparation method of composite film 

CN108394152A 

2018-08-14 

w ANG WENBINI 

SUZHOU POLLY POLYMER NEW MATERIAL TECH CO LTD 

B32B27/08AI; A61L31/06AI; A61L31/12AI; A61L31/14AI; 
B32B27/36AI; B32B27/40AI 

CN20 l 71068144 2017-02-07 

CN20171068144 2017-02-07; 

Abstract of CN108394152A 

The invention relates to a three-layer co-extruded composite film specially used for invisible 

correction and a preparation method of the composite film. The composite film is divided into 

three layers from material components, wherein a first layer is a surface layer A and is a rigid 

transparent thermoplastic polyurethane (TPU) layer with a Shore hardness of 60D-90D, a second 

layer is a middle layer B and is a transparent polycarbonate (PC) layer, and a third layer is an 

inner layer C and is a flexible transparent thermoplastic polyurethane (TPU) layer with a Shore 

hardness of 55A-55D; and the total thickness of the three-layer co-extruded composite film is 

0.15-2.0 mm, wherein the thickness of the surface layer A is 0.05-0.5 mm, the thickness of the 

middle layer Bis 0.05-1.0 mm, and thethickness of the inner layer C is 0.05-0.5 mm. The method 

provided by the invention adopts the three-layer co-extrusion technology, and the prepared film 

specially used for the invisible correction has a high comfort degree, good transparency, high 

strength and a good c01Tecting effect. 
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1 . ~ tifi ~i % }fr fi:t ~ ffl - fil~ 1Jf 1[it HJ Jt R. ;tt *Ll ¼ 1f i! , ;tt ~1iE a r : JAtt -*4 ~iLJvG _t ~ 

73\.-'fJ- fil~:M) '*~ fil~:zzffifil ,-'fJE~Jvtm13J:LmlH1:~~lfl[a (TPU) fil: *=fil~q:tfa]fil ,-'/Jm 
a}j~~l'illa (PC) fil:*- fil~P9fil,-'/JV(Jmma}jm~·t1:~~lfl[a (TPU) filo 

2. ~t@tx%Ll~*1JiJrJ£~i%}frfS~ ffl- fil~1Jf1[itHJJt R.;it*Ll¼ 1f'I!, ;tt~1iE1=Er: 1[ 

itHJ)t ,r;t}J!J.nt-'/J0 .15-2. 0mm, ;ttq:i*~ filWE!-'/J0. 05-0. 5mm,*=filJ1Jnt-'/J0. 05-1. 0mm, * 
- fil W El-'/J0. 05-0. 5mm o 

3 . ~ t@txtLl ~ * 1 JiJrJ£~i % }fr ¥t1 ~ ffl - fil ~ 1fr 1[ it HJ J=, R. A *Ll ~ 1f it:. , A~ 1iE 1=E r : :zz 
fil~mtrPu-'/J ~ K E~nt6oo-9ooma}j ~J®Ht1~~1a~m~·t1:~~1a, ;ttm:t:5373\.-=f ;n50000-
300000, 1fti&-'/J100000-2000000 

4. ~t@tJ.%Ll~*1JiJrJ£~i%*ft:fS~ ffl- fil~1Jf1[itHJJ=, R.;lt*Ll¼ 1fm, ;tt~1iE1=Er: q:i 
fa]fil~~Wil~-'/Jy'jW~~~Wil~, ;it]!:l:5J5t-=f il-'/Jl0000-60000, fjt;l&-'/J20000-40000o 

5. ~t@tx%Ll~3K1JiJrJ£~i%}frfS~ ffl- fil~1Jf1[itHJJt R.;it*Ll¼ 1f'I!, ;tt~1iE1=Er: P9 
fil!f:XJV!TPU-'/J ~ K E~nt55A-50DITT$KJmm13}j ~M~~~lfl[~~m~tt~~lfl[a, A £:l:5)73\.-=f il-'/J 
50000-300000,{it;l&-'/Jl00000-2000000 

6 . ~ t@txtLl ~ * 1 JiJrJ£~i % }fr ¥t1 ~ ffl - fil ~ 1fr 1[ it HJ J=, R. A *Ll ~ 1f it:. , A~ 1iE 1=E r : B 
E tr1i ~ T W #I : 

(a) -=ft*: ~j~V(fvtTPLPCl1JE~JmTPUfH11J{=E90°C ~150°C-=fi*)ttf_l2-5h¼ ffl: 
(b) 1:iftB: i~-=fXIJ§ITTV(JV!TPU ,PCl1JE~JmTPU73\.lj}ljjJQA- ~ xx!i!Jrr1:1f tBtJlat~JE71ili&T 

:tlf tB o JifrJ£ITTV(),mTPUxx!i!Jrr1Jf tB tJlITTJJQiiliftf'.t-'fJ 180~220°C, ±:tJl~~-'fJ 150~500rpmo Jifr 
5£ITTPCxx!i!Jrr1Jf tB ,t[LITT 1miiliftnt-'/J240~290 °C, ±:tJl~~-'/J 150~ 500rpmo Jifr5£ITT E~ )mTPU 
xxiJtt1Jf tB,tJ1ITT1mI~nt-'/Jl 90~230°C, ±:tJl~~-'/J150~500rpmo 

Cc) ff J! tt ¾P : i~ ~ 1fr tB ,t[Ljffi tt - fil ~ 1fr T ~ 1~ Jl ~ 1:1f tB % J=& - fil ~ :Ml , 1~ Jl ¥lift & 79 
220-270°C ,~J§Jffitt-$~ffJ!*Ll!&JttJ, - mITT'llilint-'/J70-160°C o:tlf tB lliJ!B<J J=,;;f,J~?>.tt6,t­
l4'¾P$~:ltt:1rtt¾P, 1ttPm~nt-'/J~ilift_¥50°C 0 

Cd) JEW2f: §I: wrn;wnt, if.'fl-=µ_¥Jifrfffl WElo 
Ce) ~ tJJ41l: ~: ~ ~ W3 :iJl~ ~ ITT :00: El , ffl 41[ ~tJl:ltt ff 41[ ~ o 
7. t!Rt@tx%Ll~*6JifrJ£~i%}frfS~ ffl- fil~1Jf1[itHJJt R.;it*IJ¼ 1f'I!, ;tt~uE1=Er: Jifr 

J£xxtirr1JF tB tJL ITT !i!Jrrs<J * 1~ tt 1Jti&-'/J32~ 40 o 
8.1!Rt@tJ.%Ll~*lJifrJ£~i%}frfS~ ffl- FA~1Jf1[itHJJt R.;it*Ll¼ 1fm, ;tt~uE1=Er: Jifr 

5£~%m~~ffl-fil~1:1f1[itfflJtffl~-'fJZffi~-~%m~~fflZgo 
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ti#~~ 
[ ooo 1J :;;t;: bt l3}j ~ r 3f w Ri % *fHirtJ t4 ~Pi~ , A ~1'.& R. - t!f Ri % *fr ft~ ffl - fil~tlf ][ir HJ 
J=, R.~*Ll~ 1fit::.o 

.:::11::..§§!_-f:±--,l,i 
~ .ffl.1.X/l'-

[0002] 3f@*fr'1t¾imttiEIH~EJx:Jrf4-=¥ :;;it~1f1t:.'1tfiiiiiP1~%, ffil'igi1H~%¾t~JL:m± kbt 
ff ttfi q:i , EB )'c ~!El~ EJx: J§ ~ !El ~~its{] 3f w " figf w " pgf 001¥1 IH~ % , ffifigf IH~ % ~ m~ w , 3f fr'u fpg 
-@1Rftl73 DH~ Affi Ji!.{pg, ~,~fpg$J%Jiis:}\.D 1¥150% ~_to 14JtJEiEIH~¾ft3f@ _tfi1J~t~ 
73 ":tfil" 1¥1 /J'-~~J=,, W~~*fr iE i=3 f:f:~JL_t *, ~3f@bt±f$Z91, J,J.rmits:itlJ:frit § 1¥1 oi3:trr 
WJtf'.-H:fJ'Hfrlt ~tttt~ Affi r1~njf "~wffl3f" 1¥1 EP~, ::ffS(~nrn1~xJM, ili~ terJMm tf: t1JIJl __ 
3f&lltB illl~~IJL, ~S1it4m~~xlri~:E_I, ::f~ □ H~~±£tt1?, iliPT~~~i13ffirllbti½., 3fw 
&~~~~~~oD~iE~~%mffltt7iti!!itttt•m-$ffl~R.MM~#~#,~fflm~ 
~~~~-®~~~1¥1mffl~I,i!!itt~~::f~1¥1~~M~~3fm1m~f$Z9J•mit~mffl 
§ ITT , i3: Jgf tt7it 1Bl iA 73 ¾21 ttt t2 j_f ~ l[{ii **fr 'ltS tt7it s{] - lj(l~, fil}( 0 ~ 141 tJE Ef{j *fr m tt7it ;t§ l:t , Ri * *fr m tt7it A~~ l3}j ~ xJM "{)]pL ~ ;¥0 t~ ~ 1f ~" ~± -=r1t , ~ r 1~ 1a 1t rr £ti* PT J'.9i tu "~~ ix: 
~~tt~o~%mffl•imffi¾~~l3}jlflr%J*~•J=,~~~~*ft-kl¥1m~*hEJx:ffhT 
ft~~mA_t~~o~ff-J=,1¥JttMimffi*ffl~mttr%'J*~MM,~~1¥1mm•~~~~ 
~~1¥1mm~~~~~~D~iE~1¥1mffl~*offlr~~~-H:ffl~%mm1¥1~lli-ttM~ 
@-! ;w ,1E_ ~ T ffl~ tt ff~ : ~ l3}j tt ff~ " h ~ tt ff~ "~ tt ff~ , imt~ f,t tt ff~ ;¥0 ± 4m ;t§ '?(I. tt o 
[0003J § mT~%J:fr'1t~ fflH5V, ?Jr ffll¥J;f-J,f4 ±~~~x1*= Ej::I iiL=ffW~-1, 4-.Pf,2;!:1£= 
Ej::ljl[Jlfli~ (PETG) -~1wtlilfli~ (PC) --~m·t1:~~@~ (TPU) --~Lim-!tatLii!~ (EVA) --~Lit 
(PE) "~]Aj'.};m (PP) w, Jfilffi ffl11:m1¥11f'l!*Ll1'~0 q:t 00 ~:ftl $ mCN200420063272. 8*ffllflit!itf 
ti~ 1*~ l3}j 3f@*fr'1StJf4: q:i 00 ~ltl $ ilCN02139224. 2* m,m r%'J *~; ~ L '.,l;m ffl r *Llft 3f 
f4 iE IH~ n ffl O ?t rm , i3: M * ff ft !fl l'J:iJ ~¾*Ht lfl 1%'J 5J'-~ tJ t-4¥9: ~ )E_ $ !fl s!li ·t1: §I 1Jr h , ft 1~ 3f 
@*frltttfi q:i ?fr~±lfl Eh::f$, ~i1J:frit~f*::f1~L q:i 00 ~ltl $ mCN201210129701. 6~ 
ix~~ PETG~ TPU ;rOPC !fl tliir ffl ft 5f N j_f IH~J:1'f'/ttJ f4 0 ~ rm , EB -i~ tJ t4 *Ll ~ 1¥15f N iEIH~ifr '1StJ 
;JE,41¥Jll]17j($:f0Eht0st!?,$1JjlS~~:ltt--ti5-~11L q:t 00 ~5ftlCN 105315624A*fflPETG, TPU ,PC 
;¥o~*=•1,r.1!!1¥J~l~4i8imttaml¥11fi!*Ll-fijRi%J:friEHJJ=, o?trm, 3TPUJ=§;ft20% ~ T 
~ ff~ 1~iiE~ l3}j ·t1: , EB r x *Ll r ~ l3}j & 1¥1 ~ *, TPU ffl; ~y , !El rm tt ;¥41¥1 s!'!i ·t1:$1!L ~ JH1:m 
I z:: ~ *tJ f-41¥1 mt iJrt1:Pf , !El lit~¥~ 1* * 1¥1 Jt tJ 1¥1 ~~ ssi&,tftiaf~ , §I s!'!i!f'l& , Ri % J:fr'IS ;}~* 
&o 
[ooo4J ~* L?lr:et, JJM ~ tt7it 1i ~~~%~fr '1S EJJ=, 1¥1 ff ft , {8 ¾i3:@ HJ J=, 1¥1 ~ SA & & "til. 1$ 

ssi& f!iiuf~ "wH1:R.s!'!i ·t1:& "~~ ssi& 1~ , *Ll~ 1¥1 Ri * ifr 1s • m rr ;}~* :;;r-$f-' ,~ o 

~ail~~ 
[0005] ;$:btl3}j § !fl ~73 T :R:mHJM~lfl ~¥~~·t1:tt7itl¥1 ::f JErm1£fi¾-t!fRi%J:fr'lt1~ ffl !fl 
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r%'J 5En&, r%'J 5il3- tL r%'J m)I}j & ITT - filA11f 1[~ HJV=, , it HJ)=, ~:®ii ~A11f tt# JJ□ I rm JvZ , HJ 

J=, Jl~ ~ l3}j & r%'J , ± f?ZJ iz~tttif, 51n & jc, si!3- tttzf 5¥□ tJHi.1:~L 

[ 0006] 79 :it: JU _t ~ § a<J ' * R l3}j * ffl ITT tt# 7J ~ ~ : ~ fqi ~~ ID ~ft m ~ ffl - fil A Ff 1[ ~ HJ 

J=,, ;ttJ,l\f,j;JEl/-tllnJZ--1.:tr5J\.)'g- filt~¥g o *~ FA ~*filA, 79 ~ Bdi]!&60D-90Dfi]!JY!~a}j ~IHi. 

~~wa (TPU) E;;*=~~q:rfa]filB,)'g~a}j~~]m3tj!l[~ (PC) E;;* ~~pgfilC,)9~ Kfi]!& 

55A-50DITT ~JY!~a}j ~ IHi.~ ~ wa (TPU) fil O Jifr~ filA11f1[~ HJJ=,ITT i~tW&:;90. 15-

2. 0mm, ;ltq:r *~ fill]J)jt)'gO. 05-0. 5mm, *=filR&790. 05-1. 0mm, * - filf!1-&)90. 05-

0. 5mmo 

[0007] 1JtizgITT 'Jifr~*filfi]!]Y!TPm:iJ L::J_~ ~ K u]!)3t60D-90DB<J~M~_gx;~ wa~TPU O xir 

TPU, Beil=iJ L::}_;imj:i::zjs:~§[~ q:i a<J i=J~□ :JJf!tU~, ili l=iJ L::J_ rlH!1JWHi, 1Ytl~□ tw 00 5flt }i!HiLl (ff~) 0 

P] ITTTeXin-RXT65D ,DP3660DU ,460, 365,372 ,DP9665DU ,DP9873D,DP3970D; tlOO E:!tJrx 
(BASF) 0P]ITTElastollan S375D,S364DH-7N,S160D,5778,5809L58144,ALR E65D-V ,ALR 

E68D-V; ~ 00 Ii14t ffl fl£] 0 P] B<J Lu br i z o 1 Estane® 2103-7 5DS, 2103-6 5D, 5 77 8-7 8D, 58091 -7 OD, 

58144-65D,lsoplast®2530,2510,2540: :iffl,§- 75 $:0P] ITTWHT-1264, WHT-1172, WHT-1180, WHT-

118 5 , WHT- l 190~ o ::;$: 1,t a}j q:r Jiff ffl ITT~ ~~Hi.~~ W~ ~±~~Lt 1Jt:izg:l:)J Jg~ ff~ _gx; it~ ~2L ~ :f:U 

s<J ~, fflr*a l3}j ITT ~~·ti.~~wasil3-·ti.~s<J _m:l:)J5J\.-=f ;7950000-300000, 1ft:izg)'g 100000-

2000000 

[ooosJ {jt:izgag, Jifr~q=r l'aJfilPCl=iJ L::J_~Jjgf )WJj9( -~1"f Jj9(, }jgf )WJi9(-5'§>WJi9(~~lm3ti!1ia, {jtizg~~ 

Ji9( ~ ~ Jm3t w~ o ~ ~ Jm3t wa PT rn 11H&Jt~ 1t, J¥- oo ~~ Jc~ 1t l□ ~F Jc~ wax ~1t~ 1ftt tHi o a 
::;$:1:,tll}j q:r, {jt:izg~~]m3tj!l[a)'gxJ. (4-n~$:~) C2-C51t tJ!_gx;:2JJ!:J1£~~~@3tj!l[~, 1Ytl~□ 2, 2-1;}_ 

C4-n~$:~) ]Aj:J1£~~1m3twa, 1, 1-xJ. C4-n~$:~) Z,:J1c~~@3tW~5¥□ 2, 4-xY- C4-n~*~) -

2-Ej::I ~T:J1c~~]m3tj!l[~ 0Xir~~]m3tj!l[a' Bei!=iJL::J_;imj:i::zjs:@i~q:r ag i=.~□ 7JY!tLl~ ,ill pJL::J_ rlHltJ 

~1i, 1Ytl ~□ ~ 00 :¥4 Ji!:Ui1J (J.f ~) 0 P] El<JMakro 1on3108, Makro 1on3103, Makro 1 on2858, 

Makrolon2658,Makrolon2458,Makrolon3258,Makrolon3208,Makrolon3158, 

Makrolon2808,Makrolon2608,Makrolon2805,Makrolon2558,Makrolon2408, 

Makrolon2405; ~00 ~t] K El<J201-8, 201-10, 201-15, 201-22; B ::;$:- ~El<JE2001R,S2001R, 

S3001R: ~00LG0P]El<JLupoy 1301-7 ,Lupoy 1201-8,Lupoy 1200-10,Lupoy 1300-10, 

Lupoy 1201-22 ;Y'.Y'~~:titllI~0P] (SABIC) 0P]El<JLexan 104R,Lexan lOlR,Lexan 144R, 

Lexan 121R,Lexan 124R; fiOO - ~ITT Tri lex3027FD,3025FD,3022FD,3020FD; B ::;$: 1:±:\Jca<J 

TaflonIR2500, IR2200, IR1900; B ::;$:jt~ a~0P]B<JP5001 ~o::;$:1:zl:ljj q:r Jifr ffla<J!f--~~lm3ti!1ia~ 

±~~1:ftizg)'g~ff~_gx;it~ ~ o ~:f:UB<J ~, fflr::;$:1:z l3}j B<J~~l'I3tWaa<J mt)]Jt-=f ;7910000-

60000, 1Jt:izg7920000-4ooooo 
[0009] 1ft:izga<J, Jifr~ pg fil~]Y!TPUl=iJ L::J_ ~ ~ K fi]!&55A-50DITT ~ M~_gx;~ j!l[~~TPU O xir 

TPU, Beil=iJ L::J_ imii::;$:~§[~ q:r B<J i=. ~□7Jf!tLl~, ili PT L::J_ rlf mJ~1i, 1Ytl~□ tw 00 5¥4 .8c.l BU (l.f~) 0 

P]B<JTeXin-RXT50D,TeXin-RXT85A,TeXin-RXT90,DP1060A,DP1485A,DP2586A,DP3070A, 

DP3080A,5377A,DP5080A,DP6386A,DP6045D,DP1350D,DP9370A,DP9380A,DP9585A, 

DP9392A, WDP89043D; tlOO 1=1.:!tJrx (BASF) 0P] El<JElastollan 1195A, 1185A, 1180A, 1190A, 

1198A; ~ 00 IE4ti"wfl£J0P] El<JLubrizol 54640,Lubrizol 355, Estane®2102,2103 ,5712, 5719, 

,§-f~ B Jji0P] El<JBTP-85A; :Jm,§- 75 $0P] El<JWHT-8170, WHT-8180, WHT-8185, WHT-8190, WHT-
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8195,WHT-8264,WHT-8280,WHT-8285,WHT-8290,Wl-IT-1164,WHT-1290,WHT-1295,WHT-1298 

~ 0 * '};_ JYj q:t JiJr ffl 13{] ~ ~ tt•~ @§ ~ ± ~~ iftiz!;:l:~ 7'J ~ ff tlimz it~~ 0 ~ ;fLl 13<] ~, ffl T * R 
JYj ITT~~tt•~@§sij'l.tt1-tITTm:t~7J\.f' ;7'150000-300000, 1itizt7-JlOoooo-2000000 
[ oo 1 oJ ,:zjs: '};_ JYj ITT X ~ § ITT i=E r =t~ 1ft ~ 5fqi _t :1£ ~i % *fVii=, ~ ffl fil ~ Ff 1[ if Hl J=, 8<J tu¼ 1J 
t*, B§trS ~ r ffe]JJ: (a) -=f-i*: ~g![X}p:!JPU ,PC?fllti~MTPU71\.jJ1J{=E90°C ~ 150°C-=f-i*~fJ.2-5h 
¼ ffl; (b) :f1H±:l: ~g-=rt*J§ ITT!rJ.:MTPU ,PC?f011~MTPU71\.jJIJJJPA - 'EJ' ~!l!J:¥H1H±:l tJli=Et~ JE1.ilU~ 
r:flH±:l 0Jifr:l£ITT$JcMTPU~!l!Jff1Jf t±:l:1H8<JJJpIJla&7'1180~220 °C, -=:tmW~7'J 150~500rpmo 
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;)!J[t, i)aJ-=p_¥Jifr~ J!J&o (e) ~tJJ41<:~: ~~W3:i11$~8<J~&, ffl4t~mntff41<:~o 
[0011] EB T _t;]£vz:*1J~1Effl, ,:zjs:'};_ JYj ~:EYi'i~vz*ffl btA~r yU{jt,g: ,:zjs:'};_ JYj ~i%*JY:Y!1 
~ffl fil~f/f1liffflJ=,*ffl-fil~ffftt*~fflITTfflJ=,A~-fil~itJ,q:iOOm~M7'1•~­
@§ '-~wi@§mJYj & r,§J "5!E&A '{8 ~5ij'l{i.?fOlmHWf~tE~g& 0 ,:zjs:'};_ JYj 179 fili'Jfll-*ffl!rJ.:MTPU' 
~ 1J 00 r& tr T PC B<J 5ij'l ,ti. ?fO lm1 fM ~ 'ti. ~g , yj ~ 1J OOr& tr }!l ~ ITT ~!}tz , $Jc~ Et<J TPU FA A ~i &t~ r,§j 
T ,~~ffivL~ITTiff~& o ,:zjs:'};_ JYj ITT :zzfil*ffl1i~ M ITTTPUi'Jf4 ±~ § Et<J ~r&trPVCITT 5ij'l ·ti.?fOfM 
~·ti.~g O ,e,~rm s ,,:zjs:'};_JYj*ffl fil~=t1f Iz:tt*, tu:fijITT~iM*ff111~ fflHJJ=,iff~&n§j, m 
JYj 'ti.~f, slE&:x, *ffm:}~~~f, ±tmiz::i:·ti.r,§j o 

1311~15'.llf.l 
[0012] 0017-J,:zjs:'j;_JYj ITT~5fqi~%*ff111~ ffl - fil~1Jf1lif HJJ=,ITT taitllF~ 00 ,Afil7-J0. 05-
0. 5mm1i~,!mmJYj~~·ti.•~@§ (TPU) :zzfil, Bfil:790. 05-1. Omm~JmmJYj-~ti@§ (PC) q:t fa]fil, 
Cfil 790. 05-0. 5mmITT!0.:MmJYj~~·ti..~@§ (TPU) 179 fil 0 
[0013J 00279,:zjs:'};_JYj ITT~;frfi~i%*fff11~ ffl - fil~11f1lif HJJ=,ITTtU¼ IZ:t'ftl~OO o 

~ ~~ Mff jj"~ 

[ o o 14 J r oo ~g ta if~ iiffi iJu xt * '};_ JYj * 1r * ~ tl5" i~ JYj o 
[0015] ~Jiffi{YUl 
[0016] ,:zjs:~iiffiwu:1'~1ft~5frfi~%J;:TT111~ ffl - fil~11f1lifHJJ=,, A~ - fil~itl, :zzfilAJ9J!J& 
0. 25mm1i~&73DITTtl00 5f4,8c.li!.1J (1t=&:) 0P] ITTDP9873D TPU, q:t fa] fil:790. 3mmJ!J&ITTtl00 5f4}i!l 
i!.1J (1t=&:) 0 P]Makrolon 3108PC, 179 filC:79 J!J&O. 2mm1i~&95AITT 1~ 00 E:1Jl:Jr :x (BASF) 0 P] ITT 
Elastollan 1195A TPUo 
[0017] ~%}JfyS~ffl-fil~11f1lifHJJ=,ITTtU¼IZ:1J1*imoo2JiJr1F,A~~Or: 
[0018] (a)-=f-i*:~gElastollan 1195A TPU{=Ell0°C-=f-i*~fJ.3h¼ffl,~lgMakrolon 3108PC 
{=E130°C-=f-i*~fJ.4h¼ ffl, ~jgDP9873D TPU{=E120°C-=f-i*~fJ.3h¼ ffl; 
[0019] (b) :f1ftl::\ :~g-=f-j*J§ITTElastollan 1195A TPU,l\fakrolon 3108PCDP9873D TPU71\. 
j]IJ JJpA - 'EJ ~!l!Jrr:fif 1±\ tJli=Et~ 5El1a&r:fif 1±\ o Jifr:1£ITTElastol lanl 195A TPUxx!l!Jrr:fif 1±1m 
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81:1Ji:II1iLt1t19l80°C, 190°C ,200°C ,200°C ,210°C ,210°C, 200°C ,200°C, ±fJl~~19170rpmo 

Jifrit81Makrolon3108PCx:Z!!!Jtt11ftl::!:tJlITTJJi:II1!!&19240°C ,240°C ,250°C ,260°C ,270°C ,270 

°C, 260°C, 260°C, ±fJl~~79250rpmo JifritITTDP9873D TPUx.£!kJttilf t±:liJlITT :1Ji:II1!!&19190 

°C, 200°C, 210°C, 210°C ,220°C, 220°C, 210°C, 210°C, ±:tJl~~79200rpmo Jifritx.£!kJtt11f ti::! 

:tJl ITT !kJ tt ITT *1~ l:t 19 3 2 o 

[ 0020] ( c) EtJ.iDt !P : iq. El j'jf ti::\ ;,j;Jl im tt fil ~ j'jf T :Jtl t5t A ~fjf ti::\ % PX - fil t~f:MJ , t5tJU!! 

tt19240°c, ~Foiffitt- $~£tJI*LlnxJ=,tJ, - ma111att5tj],J19 = 1so
0

c, 120°c ,90°c 011Ft1::1 s1 J=, 
i'J f:i: tt 6~" it ¾P m:1tt fr ,t ¾P o 

[0021] (d) JEW$ 51: 1u;wrt, ifi!]-=µ _¥Jifr~ W& 0 

[0022J Ce) ~t:}]4'.k=ff: ~~ W3:ill$*ITT ~&, ffl4'.k=ffm:lttfr4'.k=fftT filo 

[0023] :;;1s:1Jtl81 HJJ=,tS:i-&11JlU, m:3/t$.1991. 2 % , 1ftf$5j[t7962. 5MPa, WT~1$*$.19210 % , 

ffi~5jft79145N/mmo 

[0024] ~Jllli 1Jtl2 

[0025J :;;1s:~Jiffi:1Jtlt~1j¾~tir~i%J:ft1fr~ ffl FA~11f1[irHlJ=,, Ji;g- filtat1J, *filA19W& 
0. 15mm1iJe&73DITT tl 00 5f4}i!:l-tt1J (f.'p~) 0 P] ITTDP9873D TPU, q=t !'sJfilB790. 5mmW&El11~ 00 5¥4 ,8c:!, 

grj (Jf~) 0P]Makrolon 3108PC, pgfilC79J]J[t0. lmm11Je&95AITT1~001=:.1Jrx (BASF) 0P]ITT 

Elastollan 1195A TPU, 

[0026J ~t%~ftm~ ffl - fil~flfJ[ir HJJ=,s1 *Ll~ I z:1fi1!:tz□ oo 2JiJrJF, Jii$:ti□r = 

[0027] (a) iq.Elastollan 1195A TPU{=Ell0°C-=f-#1~~flt'.3h~ ffl, jlq.Makrolon3108PC{=E130 

°C-=f-'.):*~flt'.4h~ ffl, iq.DP9873D TPU{=El 20°C-=f-'.):*~flt'.3h~ ffl; 
[0028] (b) 11ftl::! :iq.-=f-'.):*J§ITTElastollan 1195A TPU,Makrolon 3108PC,DP9873D TPU7J\. 

j]IJ JJQA - El x.£!kJ¥ft1f t1::1ma1~J£1la&r11f ti::! o?fritITTElastol lan 1195A TPU5<.£!1r~ttt1f ti::! ;,j;Jl 

ITT JJQI~&79l80°C, 190°C ,200°C ,200°C ,210°C, 210°C ,200QC, 200°C, ±m~~79l80rpmo 

JifritITTMakrolon3 l 08PCx.£!kJttilf tl::!:tJlITT :1Ji:1Ii!!&79240°C, 240°C, 250°C, 260°C ,270QC, 270 

QC, 260°C ,260QC, ±fJl~~3/g300rpmoJifritITTDP9873D TPUx.£!kJtt11f tl::!mITT :1Ji:II1!!&19190 

°C ,200°C ,210QC, 210°C ,220QC, 220°C ,210°C ,210°C, ±m~~79200rpmoJifritx.£!kJfH1f ti::! 

:tJl ITT !kJtt ITT* 1~ bt 19 3 2 o 

[ o o 29 J < c) Et. fil 14' tp = iq. - El :tt t1::1 tJl ;im tt - fil ~ :tt r :Jtl m Ji ~ :tt t1::1 * nx; - fil ta t1J , t5t Ji ilffi. 
&19240 QC, PtFo:imtt - $~fffilfJJUMhf3, - $~ITT1flii&7J\.j]IJ79: 150°C '120°C '90°C O 1:lf ti::! ITT h 
i'tt£tt6~14'¾P$~:lttfr14'¾P o 

[0030J (d) : J£W$5I: ~IJltl;PJ[t, ifi!J-=µ_¥Jifriwf W&o 

[0031] (e) ~t:}]45<:=ff: ~~ rJ3:iJ1$*ITT ~&, ffl45<:=fffJl:ltti'f45<:=fftT 'Bo 

[0032] :zjs:fJtlITT HJJ=,t:i:i'&~IJltl, m:3/t:$.1992. 4 % , tft1$5jft (250mm/min) 7966. 4MPa, WT~1$* 
$.79150%, ffi~5jft79152N/mmo 

[0033] ~,00i:1Jtl3 

[0034] :;;1s:~Jiffi:1Ytlt~1j¾~tir~%~ft16'~ ffl - fil~flfJ[irHJJ=,, Ji~ - filtat1J, *filAW&19 
0. 15mm1iJe&73DITTtlOO 5f4,8c:!, -6:Ll (Jf~) 0P] ITTDP9873D TPU, q=t fs]filB790. 3mmW&tlOO 5f4,8c:!, -6:Ll 

(Jf~) 0P]ITTMakrolon 3108PC, pgfilC19W&0.3mmfill!&95AITT1~001=:.1Jrx (BASF) 0P]ITT 

Elastollan 1195A TPUo 
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[0035J ~i-1tHJVit~ ffl ~A1lfllif Il Jt ITT tLl¼ I z:::oi~ ti□ 00 2Jifr~, Jl ~ti□r: 
[0036] (a) i:i:fElastol lan 1195A TPU1=El l0°C-=f'.):JJttf~3h¼ ffl, i:i:fMakrolon 3108PC1=E130 

°C-=fii~H~4h¼ ffl, i:i:fDP9873D TPU1=El 20°C-=fii6ttf~3h¼ ffl; 
[0037] (b) 1:ff t±:1: i:i:f-=f'.J:iJ§ITTElastol lan 1195A TPU ,Makrolon 3108PC,DP9873D TPU5t 

jjlj :1JllA - 'El x£ !l!J tf 11f tl:\ tJL ft t~ JE ~& r 11f t±:\ o Jifrit 81 E 1 as to 11 an 119 5A TPU x£ !l!J ttiif tl:\ tJL 

ITTJJQI11ili&71l80°C, 190°C ,200°C ,200°C ,210°C ,210°C, 200°C, 200°C, ±iJL~:if71250rpmo 

JifritB<JMakrolon 3108PCX-£!l!Jtt11f t±:1 iJLB<J JJQ I11ili&71240°C, 240 °C, 250 °C, 260°C, 270 °C, 

270°C, 260°C ,260°C, ±tJL~:if71250rpmo JifritB<JDP9873D TPU){X!l!Jtt1lf t±:ltJLB<J JJQI~&7J 

190 °C, 200 °C, 210 °C, 210 °C, 220 °C, 220 °C, 210 °C , 210 °C , ±iJL~if71200rpmo Jifritx£!l!Jtt11f 

t±:1 tJL a<J !l!Jtt a<J * 1±: br 3/9 3 2 o 

[0038] :zjs:~tlB<J HJJ=,t~f&IU, ~ft$ 7191. 3 % , 1iI.{$5l.a& (250mm/min) 7160. 5MPa, ffi~1$* 

$ (250mm/min) 7)230%, mif~5j&71120N/mmo 

[0039J ~,00i;~tl4 

[oo4oJ :;;1s:~JJ'ffi:~tlt1~Hj¾~:fqi~iHHJf1S~ ffl FAA1lfllifHlJt, Jl;g- ~~a;MJ, *~A7JW& 

0. 25mm~IE Jt!mi'l'iJ0 i§J ITTisoplast®2530TPU, q=i fa]~B710. 3mmW&tw IE :f4}i!:HilJ (Jf=&:) 0 i§J a<J 

Makrolon2858PC, P'1 ~ 71 W&0. 2mm11~&7195AITT 1~ IE :f4}i!Hi1J (Jf=&:) 0 P] ITTTeXin-RXT50D 

TPUo 

[ 004 1J ~ HHJf 1S ~ ffl - ~A 11f Jl if HJ Jt ITT tLl ¼ I z: ::01! ti□ 00 2 Jifr ~ , Jl ~ ti□ r : 

[0042] (a) :j:i:f TeXin-RXT50D1=El 10°C-=ffi6ttl~3h ~ ffl, i:i:fMakrolon28581=[130°C-=f'.l:i6ttl~ 

4h¼ ffl, i:i:f Isoplast®25301=E120°C-=f'.l:i6ttl~3h¼ ffl; 

[0043] (b) 11f t±:1: i:i:f-=f'.J:iJ§ITT !fx)mTPU ,PC5f011~)mTPU7:}-jj1J 1Ji:IA - 'El ,xx!l!Jtt11f t±:ltfl1=Et~ JEi'lili 
& r11f t±:10 JifritITT TeXin-RXT50D,xx!l!Jttiif t±:ltflITT :1Ji:iii'lili&7J 180 °C '190 °C '200 °C '200 °C' 

210°C, 210°C, 200°C, 200°C, ±iJL~:if71300rpmo JifritITTMakrolon 2858,xx!l!Jtfj'Jf t±:ltflITT JJQ 

I11ili&71240°C, 240°C, 250°C ,260°C, 270°C ,270°C ,260°C ,260°C, ±tJL~:if71300rpmoJifrit 

ITTisoplast®2530x£!l!Jttiif t±:liJLITT 1Ji:1Ii'lili&7J 190°C, 200 °C ,210 °C, 210°C, 220°C, 220°C, 210 

°C , 21 o °C , ±tfl~if71250rpm o Jifr:i£,xx!l!Jtt11f t±:1 tJLITT !l!Jtt ITT* 1~ bt7132 o 

[0044] Cc) &;Jfl4'¾P: :l:i:f - .g. 11f t±:litJLJffltl- ~A1JfT~mJlA11f t±:1 %IVG - ~ta ;Mi, 1~Jlilffi. 

&7J240°C, PtJ§mltl- $~ffifiltLl~Jttt, - ~ITTi!a&5J"-jj1J71: 150°C, 120°C, 90°C 01:if t±:I ITT Jt 

ttt~ ii 6,t-14' ¾P $~ :itt fr 14' ¾P o 

[0045J (d) : kW 2f: 131 : 1Jllt~.W & , iJWJ-=µ _¥Jifr iwi W & o 

[0046] (e) ~t:JJ4t~: ~~ W3:ill$~ITT 'OO:&, ffl4t~tJl:lttff4t~n §o 

[0047] :;;1s:~tlITT HJJtf~f&~JllU, ~jt$7.189. 2%, tiI.{$51.a&:3/965. 5MPa,ffi~1$*$71230%, 

mif~5l.a&7Jl 31N/mmo 

[0048] x1br 1YU1 

[0049] :;;1s:~tlt£~TPU/PCJ[if HJJ=,, ~_mil {5}~it, JifritHJJt ~.f4Wc:1Jti□ r: Elastol lan 

1195A TPU 26{5:h Makrolon 3108PC 40m", DP9873D TPU 34m" o 

[0050] TPU/PCJ[ifHJJts<JtLl¼ ::OY!ti□r: 

[0051] (a) :j:i:fElastollan 1195A TPU1=Ell0°C-=ffi6ttl~3h¼ffl ,i:i:fMakrolon3108PC1=E130 

7 
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°C-=F1Jit~flt!.4h~ J=!:L i;.DP9873D TPU1=E120°C-=F1*~flt!.3h~ ffl;; 

[0052] (b) i;.261'.n"-B"JElastollan 1195A TPU; 401'.n"-B"JMakrolon 3108PC, 34tn"-8{JDP9873D 

TPU~ bt. ,WtltaHtt)J >J, rtJ§jl;.1~if J§ !fl '¥fit4#tA.t±mtJL q:i , L;J, 11:m1ilU J~>H::3/g 130mm._ PJ )1g 

0. 7513{] HJJ=,, Aq=i'l±m1lf!ft11:it4 f,'ij$airPJ1:&'flX79180°C ._205°C '215 °C;f0240°C '1±~tst!'sJ:3/g8s, 

ii:mmB"JtlJl~ft)1g70°c 0 

[0053] :;$:,Wtl13{J HlJtf?::ij}JJltl 'm:3/6$7962. 5 % 'til.1$5j[t7954. 5MPa --WT~1$-tf:$79150%, 

mJr~5£ft79l 15N/mmo 

[0054] Atbt. ,Wtl2 

[0055] :;,fs:,WVf)HttTPU/PC~if HJJ=,, ~m; 1'.n"-Jj(it, Jifr3£HJJ=, ~t4Wc7J~Or: Elastol lan 

1195A TPU 26tn"-;Makrolon 3108PC 40tn"-,DP9873D TPU 341'.n"-o 

[0056] TPU/PC~itHJJ=,B"J tu~ 7J~~Or: 

[0057] (a) i;.Elastollan 1195A TPU1=Ell0°C-=Fi*~:EJI!.3h~ffl ,i;.Makrolon3108PC1=E130 

°C-=F1*~flt!.4h~ ffl, i;.DP9873D TPU1=E120°C-=F1*~:EJI!.3h~ ffl;; 

[0058] (b) i;.261'.n"-B"JElas toll an 1195A TPU; 401'.n"-B"JMakrol on 3108PC, 34tn"-8{JDP9873D 

TPU~ bt. ,WV 1~if t)J >J , ~ J§ i;. t~if J§ 13{] '¥fit41tt A.XX !l!J:fHlf t±HJL q:i , JiJrJ£aq xx !l!J:fHlf t±HJL 13{] 7J~ 
I11f!ft79190°C ._210°C ._230°C ,230°C ._240°C ._240°C ._220°C ._220°C, ±itJL~~79250rpmoJifrj£ 

xx !l!Jttt'f t±:1 m !fl !l!J :ff !fl iE: 1£ bt. 79 3 2 o 

[0059] (c) EtJ.iDt!P: i;.tlf t±:1 tJL:im:tlT~ t5tJlt'f t±:1, t5tJl11f!ft79240 °C, ?tJ§:im:tl mffifil 

tUJ&JttJ, -maq~ft71\."11J79 = 150°c __ 120°c __ 90°c O t'f t±:1 a{] Jtttf?::tl6-t-1ttP$~filfr1ttP 0 

[0060] (d) : JEW'$ 51: ~IJ1tl;PJ[t, ififl-=p_¥Jifrfffl PJ[t o 

[0061] (e) ~t}]lj5t~: ~* W3:lt1$~B"J '00',{t, ffl45t=ffffLJtt1T45t=fftJ §o 

[0062] :;$:,WtlB"J HlJtf?:it&11J1tl 'm:3/6$7)65. 2 % , til.1$5£[t7958. 5MPa._Wr~1$-tf:$79152 % ' 

mJr~5j[t79125N/mmo 

[0063] _tj£~mE1Jtl ,R 7.1m ~ *~ ~ B"Jtt*:Ml ,li!t&.~ ,8 'A§ !fl ft ri1:l~~JltJJ'1tt*B"J A 
±~~7m:;,1s:~~B"J~~#fflL;J,~~.#~~L;J,ut~~*~~B"J~~ffim,~@w:;,1s:~~ 

~~~~m~B"J~~~~~~~.~E~~1=E:2fs:~~B"J~~ffim~~o 
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L>CZX~-,~~~~~~~---"-~"'~~~':£.L~- A 
v-~-B 

~~~~~~~~~~~~~ C 

l7fl 1 

•NHfftlitn ·TPU.f:-4-ft T1'! ffflii 
~H~ 

m ffi )fl w 
~-ft tf:tm~w.m M=lii ii 

}f w. •J 
' ... ~ 

~ ffl ~ ~ t ~ -ill iJI 

TPU'4-ft.- ~BHJl lli ¥1. t!rW ~-it 

l7fl 2 
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PURPOSE:To enable limiting the wear in a magnetic head and a disk and power consumption 

increase in a spindle motor due to contact between the magnetic head and the disk only to a data 

recording period. CONSTITUTION :An arm is lowered according to start recording by an arm 

vertical movement means 23 moving vertically the arm setting the magnetic head 5, and it is 

detected that the disk and the magnetic head are in contact with each other by the output of a 

spindle current detection 21 detecting the drive current of the spindle motor and the arm is 

stopped. Thereafter, when a required recording start position on the disk is detected by the output 

of a disk address comparison 19, data stored in a data storage part 3 is recorded. Thus, even for 

erroneous insertion of a disk cartridge, the damage of the magnetic head and the arm are 

prevented as well. 
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Abstract of JPH07156349A 

PURPOSE:To obtain a multilayer vessel which has excellent heat resistance, surface gloss, 

transparency, gas barrier properties, etc., and dropping strength by extrusion blow molding. 

CONSTITUTION:This multilayer vessel comprises an outer layer formed of a polyethylene 

terephthalate copolymer (a) having inherent viscosity (I.V.) of 1.0-1.Sdl/g, a core layer formed of 

a gas barrier resin (b), and an inner layer formed of the copolymer (a) or polypropylene resin (c) 

obtained with a metallocene compound as a polymerization catalyst, and is obtained by extrusion 

blow molding. 
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Abstract of JPH11279389A 

PROBLEM TO BE SOLVED: To obtain a thermoplastic resin composition having an increased 

glass transition temperature, a relatively high heat distortion temperature, homogenous appearance 

and a good melt stability by mixing a specified alkylene naphthanoate polyester with a specified 

amorphous PEC resin and a quencher. SOLUTION: This composition comprises the following 

components A to C: [A] about 90 to about 10 wt.% alkylene naphthanoate polyester containing 

recurring units of formula I (wherein each R < 1 > is a divalent aliphatic hydrocarbon, alicyclic 

hydrocarbon, polyoxyalkylene group or a mixture thereof; each A<l> is a divalent naphthalene 

group or a mixture thereof), [B] about 10 to about 90 wt.% essentially amorphous polymer 

containing recurring units of formula II (wherein Ar is a divalent aromatic residue of a 

dicarboxylic acid or of a mixture thereof; and Ar' is a divalent aromatic residue of a dihydric 

phenol or of a mixture thereof), and [C] a quencher such as a phosphite having an acidic OH 

group, an acid phosphate, a phosphorus oxo acid, or a phosphate of a IB or IIB metal in the 

pe1iodic table. 
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)Jj(:ftf-t 
PBT 39.30 
PBN 39.30 39.30 39.30 39.30 39.30 39.30 
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)Jj(:ftf-t 
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1. Title of Invention 

Polyester Molding Composition 

2. Claims 

1. A thermoplastic resin composition co,nprising: 

a) ~bout 90 to about 10 weight percent of an alkylene polyester 

napthanoate containing recurring units of tile formula J: 

0 0 
II II 

-o-R1-o-c-A1-C-

wherein each Rl is independently a divalent aliphatic hydrocarbon, ahcyclic 

hydrocarbor;,, polyoxyalkylene .radical. or mixtures thereof and each Al is 

independently a divalent napthalene radical, or mixtures thereof; 

b) .tbout 10 to about 90 w~ight p~rcent of an ~entially amorphous 

polymer containing recurring units of the formula II: 

t!-.A,- ~-o-M- 07f f-o-Ar-o+ 
X y 

wherein Ar is divalent arornatii= residue of a dica:rboxylk acid or mixture of 

dicarboxylic acids and Ar' is l:he divalent aromatic residue of a dihydric 

phenol or inixture of dihydric phenols; and 

c) a quencher selected fro1n the group consisting of phosphites having 

an acidic OH group, acidic phosphat:2 salt<;, polyacid pyrophosphates and 

acidic salts thereof, phosphates of Group IB and Group DB metals, and 

phosphorus oxo-acids. 

2. A thermoplastic resin composition of claim 1 wherein said 

composition further comprises a polycarbonate resin having recurring umts 

of formula II where x = 0. 

3. A thermoplastic resin composition of claim 1 wherein Ar' of 

formula II is de,'ived from the aromatic residue of bisphenol A as the dihydric 

phenol component. 

4. A thermoplastic resin composition of claim I wherein Ar of formula 

II is derived from the aromatic residue of isophthalic acid. t~repbthalic add 

or a mixture thereof. 
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5. A thermoplastic resin composition of dairn 1 wherein the polyester 

napthanoate of formula I is a polyalkyl~ne napthanoate whereh1 A 1 is the 

residu::? from a diadd component 2,6~napthanoic acid and derivatives thereof 

and R1 is the residue from a dial component sdected from the group 

consisting ~ssentially of ethylene glycol, propanediol, butanediol, or 

cvdohexanedimethanoL and derivatives thereof. 

6. A thermoplastic resin composition of claim 1 wh.!rein said 

composition further comprise~ a rubbery impact modifier and wherein said impact 

modifier is a graft copolymer comprising a rubbery substrate and a rigid 

polymeric graft or shell. 

7. A thermoplastie resin compositio, \ of dai,n 6 whereirt said graft 

copolymer is s:?lected from methylmethacrylate-butadiene~styrene graft 

copolymers and acryionitrile-butadiene-stryene graft copolymers_ 

8. A thermoplasbc resin composition of claim 1 wherein polyester 

1laphthanoate of formula I comprises from about 10 to about 90 percent, the 

amorphous PEC resin of formula II comprises from about 90 i:o about 10 

percent by weight, said amorphous PTIC thermoplastic resin including from 0 

to about 60 p.:!rcent by weight polycarbonate, from O to about 25 percent by 

weight of a rubbery impact modifi~r, from O to about 60 perce11t by weight of 

a glass or mineral filler material, and fro,n about 0.005 to ahout 2.0 weight 

percent of a quencher. 

9. A thermoplastic resin composition ol claim 1 whereh\ polyester 

naphthanoate of formula I comprises from about 20 to about 60 percent and 

the ai--norphaus PE:C resin of formula II comprises from about 20 to about .'.:-0 

percent by weight wherein said weight percent is based on the total weight of 

said thermoplastic resin. 

10. A thermoplastic resin composition of claim 3 wherein said 

composition comprises from ai:xmt 10 to about 40 percent by weight of a 

polycarbonate resin h.:iving recurring units of formula II when! x = 0. 
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3. Detailed Description of Invention 
Fi::?ld of the Invention 

The invention relates to blends of polyes~r r~in­

BACKGROUND or THE INVENTION 

1~1ffl-'f 1 1 - 2 7 9 3 8 9 

Polycarbonate (PQ bl~nds with ar-omatic c.ryst.:tlline polyesters are well 

known and are l.15eful for their combination of proces~ability, solvei,t 

resistance and impact strength. In most cases these blends also give good, 

uniform surface ~ppearance. The thermal properties of thes;:? blends, 

especially under load, is a function of the gl.-lSS transition t~:peratu~ (Tg) of 

the polycarbonate-rich phase. To the extent that the polycarbonate is partially 

miscible with the polyester, the PC Tg of the blend will be reduced relative to 

pure PC [ref. J. Applied Polymer Sci. 48, 2249 (1993)]. This will ca use a drop in 

thermal properties lik.2 Heat Distortion Under Load (HOT}. 

If one tries to address the drop in blend Tg by use of a higher Tg 

polycarbonate resin there may still be problems. Polyarylates and the related 

polyester carbonare (PEQ resiru are known to irave some of the properties of 

polycarbonate with higher·rgs (see US 4,430,484). However, when there 

polyarylates or polyester carbonaies are rruxoo with standard alkyl 

terephlhalate base polyesters, lik~ polybutylene terephthalate (1-'BT), there is 

little if any gain in HOT vs. the standard, lower Tg PC blends. fhe hi3her Tg 

polyesier carbonates and polyarylates ar"! more miscible with the alkyl 

terephthalate resins and the resultant Te of the bl~nd is about the same or 

lower than an analogous PC-alkyl terephthalate blend. 
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Another way to try to address the loss of tli~rmal properties in 

polyester-polycarbonate blends is to us~ a crystalline polyester that has a 

high::ir Tg than th:? standard polyalkykme te.-ephthalates, polyethylene 

terephthalate (PET) and PBT PC (ref. Research Disclosuro, Nov. 1987, p667:-

669]. Higher T g crystalline polyesters have recently become commercially 

available as alkyl naphthanoate polyest:?r re..ins like polyethylene 

11aphth.anoate (PEN) or polybutylene naphthano.ate (PBN). Unfortunately, 

these naphthanoate polyester resh1S whe11 blended with polycarbonate give 

molded parts with poor appear...nc~ showing a poorly dispersed, non 

uniform, pearlescent surface. 

Thus, PC•polyestcr blends wi~ higher mat capability and good 

appearance and good mechanical properties are difficult tO achieve. Hence, it 

is desired to have a polycarbona,e/poiyiesi:er bl~nd with a combination of 

properties induding increased Tg, high impact strength, higher Heat 

Distortion Temperature (HD1) as well as uniform appearance . 

SUMMA~Y OF 1HE INVENTION 

It is well known to those skill:!d in the art, that the area of modification 

of the physical properties of a polym~ by the addition of various additives or 

other polymers ther.!to is largely an empirical art rath~ than a predictable 

science with little, if any, predictability 011 th~ effects a particular additive will· 

have in a particular polymer. Surprfaingly, we have found that blending the 

alkyl naphtlu.moate polyesters with polyester carbona,es give blends which 

solve the issues of appearance and lower Tg. Instead of getting tl1e expected 

low Tg blend with poor appearance, the f!Dlyalkylene naphthanoate with 

polyester carbonat~ r('sin gives blends with a fine disper;;;ion and excellent 

appearance. In addition, the blends show reduced miscibility compared to a 

standard alkyl terephthalate polyester-polyester carbonate blends and have 

highe:r Tgs with improved thermal properties, such as HOT. 
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This specific combination of polyeste,· carbonate or polyarylate resins 

with polyalkylene naphthanoate polyesters solves both the problems of 

appearance and thermal properties while still maintaining the benefits of 

solvent resistance, processability, stiffness and imp~ct strength. 

It is also important to prevent reaction between the poiynaphthanoates 

and polyester carbonates/ f10lyarylatcs during melt processing, since such 

reac:tion will lead to copolymer formation and a degradation of th~rmal 

properties, as well as the creation of color and undesirable proc~sinB effects 

such as gas gen;?ration. Us.! of specific acidic phosphorus species is desirable 

to prevent m.!'lt 1eadion of the blended polymers. 

In accordance with the pr~t invention, there is provided a 

thermoplastic :resii1 having enhai\Ced com::rli-.ation of properties including 

increi\:15::?d glasa transition, higher H::?at Distortion -remperahue (HDT) as well 

as uniform ap~arance and good melt stability compi:"omising: 

a) about 90 to about 10 weight percent of a polye,;ter na.pthanoate 

containing recurring units of the formula I: 

0 0 
I! II -o-Rl-o-c -Al-c-

wherein each Rl is indepe:ldently ;:1 divalent aliphatic hydrocarbon, alicyclk 

hydrocarbon, polyoxyalkylene radical, or mixtures thereof and each Al is 

independently a divalent napthalene radical, or mixtures thereof; 

b) about 10 to about 90 weight percent of an es:;entially amorphous 

polymer coni:aining recur.dng units of the formula II: 
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wherein Ar is divalent aromatic residue of a dkarboxylic acid or mixture of 

dicarboxylk acids and Ar' is the divalent arotn.2tic residue of a dihydric 

phenol or mixture of dihydric phenols; and 

e) a quencher selected from the group consisting of phosphites having 

at least one acidic hydrogen, acidic phosphate salt., polyadd pyrophosphates 

and acidic salts therwf, phosphates of Group [B and Group IIB metals, and 

phosphorus oxo-adds. 

It has furth::?r been found that when a portion of standard aromatic 

polycarbonate (Formula [I where x ... 0) is adda:l to the polyester carbonat::?­

alkyl naphthanoate poly::!ster blends that thermal properties are enhanced 

beyond that of either amorphous resin. added to the naphth.anoate polyester 

by itself. 

In addition, by virtue of the polyester ca..d,onat?/r,olyarylate resins, 

which photo react to produce a UV stable material (ref. l Polymer Sci. Part A-1, 

9, 3263, 1971) these blends will also be expected to have improved retention 

of properties on outdoor aging vs. standard polycarbonate alkyl terephthahte 

blends. 

DETAILED DESCRIPTION OF PREFERRED EMSODIMENTS 

The poly(ester-carhonate) resL.-is, also commonly referred to as 

copolyester-polycarbonate refilnS, are copoly1ners of arumatic diphenols 

reacted with dicarboxylic acids and carbonic acid or their derivatives. A 

closely related resin family are commonly reforred to as polyarylate resins 

where the carbonate linkages are absent producing an amorphous aromatic 

polyester derived from diph~ols and aromatic diadds, or derivatives 

thereof. Both of these resin families will hereinafter be teferred to as "PEC" 

used in the blends of the present inveniiorl. These polymers may be pr~pa.red 

by a variety of methods, for example by either melt polymerization or by 

interfacial polymerization. A discussion of Polyarylate resins and their 
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synthesis is contained in chapter 10 p255-281 of "Engineering Thennopfr1stic:; 

Properties and A.pplicatir:ms" ed1ted by James M. Margolis, published by Marcel 

I)ekker Inc. 1985 

Melt polymerization methods to make PEC resins may involve co­

reacting, fo:r example, various mixtures of dihydric phenols and esbr 

precursors such as, for example, diphenyl derivatives of iso- and 

terephthalat~, ai,d their m.ixtur:!S. Diph:!Ilyl carbonate may be introduced to 

prepare polyester carbonate copolymers_ Various catalysts or mi.'!:tures of 

catalysts such as, for exarnpl~. lithium hydroxide and lithium stearate can also 

be used to accelerate the polymerization reactions. 

In general, the ~thod of ~rerfa.cial _polymerization comprises the 

reaction of a dihydric phenol with diadd or derivative t?.Si:.er preeUrsor and 

optionally a carbonate precursor, h"""l a iWo phase system with catalyst and 

often an acid acceptor when th~ dicarboxylic acid and carbonate pr:?CUrsors 

~ diacid halides. Exai--nples of interfacial polymerization techniques can be 

found in U.S. Patent Nos. 3,169,121 ai1.d 4,487,896 which are incorporated 

herein by reference. 

Although the reaction conditions of the preparative processes may 

vary, several of the preferred processes typically involve dissolving or 

dispersing dihydric phenol reactants in a.queous caustic, co.mbuting the 

resulting mixture with a sui.a~le water immiscible solvent medium and 

contacting ihe reactants with the carbonate precursor, such as, for example, 

phosgcne, and diadds or derivatives, such as diacid chlorides, in the 

presence of a suitable catalyst and under controlied pH conditions_ The most 

commonly used water i:tnI-niscibi::? solvents include methylene chloride. 1,2-

dkhloroethane, chlorobenzene, toluenP., and the like. 

Advantageously a catalyst may be added to the reaction mixture to 

promote th~ reaction. The catalyst typically accelerates the rate of 
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polymerization of the dihyd.dc ph:?nol reactai1ts with the carbonate/ ester 

precursors. Representative catalysiS indude but are not limited to, for 

example. tertiary amines such as triethylamine, q11.atP.mary phosphonium 

compounds, quaternary ai-.unonium compounds, ~d the like. 

The p-!'eferred process for prep1u"ing polyester (:.U-bonate copolymers 

comprises a phosg~mation reaction. The te,;-nperature at which b:'1-E! 

phosgenatioi\ reaction pl'oceeds may VMf from below about O"C to about 

100°C. The phosgenation re~ction pi'eferably proc~ at temperatures of 

from about rc:::,m temperatures (about 23"q to aiJout 50ec_ Sinee the reaction 

is exob'lermk, the rate of ph~ addition may be US?d. to control the 

reaction temperature. 

The dihydi.--ic phenols employed are known. i:lnd the reactive groups 

are thought to be the phenolic hydroxy] group~. Typkal of some of the 

dihydric phenols ez:nployed ue bis-phenols sucll as (4-hydroxy~ 

phenyl)methmle, 2,2-bis(4-,hydroxyphenyl)propane (also known as ~isphe11ol~ 

A), 2,2•bis(4-hydroxy.J,5-dibromo-phenyl)proF'me; dihydric phenol ethers 

such as bis(4-hydroxyphenyl)et__ha-, bis(3,5e-0.ichloro-4-hydroxyphenyl)ether; 

p,p'-dihydroxydiphenyl and 3,,3'-di..:::hloro-4,4' -dihydroxydipheny l; 

dihydroxyaryl sulfones such as bis(4-hydr□xyphe11yl)sulfon~, bis(3,S­

dimethyl-4-hydroxyphenyl)sulfone, d.ihydroxy be.nz;enes sqch as reoordnol, 

hydroquinone, halo- and alkyl-substituted dihydroxybenze!les ~uch ii.S 1,4-

dihydroxy-2~icl tlorobern:ene, 1,4-dihydroxy-3-metllylbertzene; and 

dihydroxydiphenyl sulfides· and sulfoxides sueh as bis(4-

hydroxyphe11yl)sulfide, bis(4-hydroxy-ph:myl)ialulfoxide and bis(3,5--dibromo-

4-hydroxy-phenyl)sulfoxide. A variety of additional dihydric phenols are 

available and are disclosed in U. 5. Patent Nos. 2,999,835, 3,028,365 a.&7.d 

3,153,008; all of which are incorporated herein by reference. It is, of course, 
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possible to employ two or more different dihyddc ph~nols or a combination 

of a dihydric phenol with a glycol. 

The carbonate precursors are typically a carbonyl halide, a 

diarylcarbonate, or a bishaloformate. The carbonyl halides include, fo:r 

example, carbonyl bromide, ca....-bonyl chloride, and mixtures thereof. The 

bishaloformates include the bishaloformate~ of dihydric phenols such as 

bischloroforntates of 2,2-bis(4-hydroxy-3,5-dichlorophenyl)-propane, 

hydroquinone, and the like, or bishalofonnai.es of glycol, and the like. While 

all of the above carbonate preeuri:ors ue useful carbonyl chloride, also 

known as phosgene, is preferred. 

In general, any dicarboxylk add convei:1tionally used in the 

preparatio,1 of po1yesters :may be utilized in the prepM<1tion of poly(ester­

.;:arbonate) resins. Howeve1', the PEC u3ed in the present invention ~re 

prepared with aromatic dicarboxylic acids, and in particular terephthalic acid, 

and mixtures thereof with iso:phtltalic acid. 

Ra:u'ier than utilizing the dic:arboxylic acid per ~e, it is possible, and 

sometimes even preferred, to employ various dertvativ3 of the acid moiety. 

Illustrative of these reactive derivative:; are the add halides. The preferred 

acid halides are the acid dichlorides and the acid dibromides. Thus, for 

exrunple instead of using ter:?pitthalk acid or mixtures thereof with 

isophthalic acid, it is possibl:? to employ ter~pht½woyl dichloride, and 

mixture~ thereof with isophthaloyl dichloride 

In the conventional interfacial polymerization methods of preparing 

PEC, polycarbonates and polyarylates, a molecular W;?ight regulator (a chain 

stopper) is generally added to the reaction mixture J:'rior to or during the 

polymerization reactions with cacbonate and/ or ester pra--ursors. Usefol 

molecular weight regulators i11cludo, for example, monohydric phenols such 

as phenol, chroman-1, para-t-butylphenol, p,,,:urnylphenol ai----id the like. 
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The proportions of reactants employed to prepare th<': PEC will vary in 

accordance with the proposed use of the blends of the invention containing 

this product resin. In general, the amount of th:2 combirk"'Ci ester units may be 

from about 20% by weight to about 100% by w~ight, relative to the carbonate 

units, preferably about 40% to about 90% by weight relaiiv::? to the carbon.ate 

units. 

The pr;:?forred "PEC" used as an ingredieni in the blends of the pre.ser1t 

invention preferably has a ester/ carbonate units of formula Il : 

t L h-L-Ar- 01f Lo-A1-o+ 
X y 

wherein Ar is diva.lent aromatic residue of a di.;carboxylic acid or 

dicarboxylir: acid mixture and Ar is tile divalent aromatic residue of~ 

dihydric phenol or mixture of dihydric phenols. 

Ar is an aryl group a11d 1nost prcl~rably the residue from iso- and 

terephthalate ur mixtures thereof and has the formula 

0 f ~ II 
-C-&-C- t©--C-

~ aitd-C 

The divalent residue of dihydric phenols, Ar ' may be represented by 

the general formula: 

wherein A is a divalent hydrocarbon radical containing from 1 to about 

15 carbon atoms or a substituted divalent hydrocarbon r.ldical containing 
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from 1 to about 15 .::arbon atoms and subsHtue11t groups such as halogen;->; 

~5(0)2- or -0-; each Xis independently selected from th2 group consisting of 

hydrogen, halogen, and a monovalent hydrocarbon radical such as an alkyl 

group o1 from 1 to about 8 carbon atoms, an aryl group of from 6 to about 18. 

carbon atoms, an aralkyl group of from 7 to about 14 c;:irbo11 atoms, art alkoxy 

group of from 1 to about 8 carbon atoms; and mis O or 1 and n is an integer of 

from O to about 5. Ar' may ~ a single aromatic ring like hydroquinonc or 

resorcinol, or a multiple aromatic ring like bi phenol 0r bisphenol A. 

In the preferred "PECn resin of formula II, y, tile carbonate content, is 

from Oto aoout 80 and preferably from 5 to about /0 and x, the aromatic 

~ters C"ontent, is about 20 to about-100 and prt!fer:=bly from about 30 to about 

95. More preferably x is from 50 to about 95. In formula n x and y represent 

the respective weights of carbonaie unii.S and aromatic ester units based on 

100 parts total weight. \Vhen y is 0, the carbonate linkages are absent and th.? 

polyester resh, is known as a poly-l\ryh,re. 

In general. any dicarboxylic acid conventionally u:;ed h1 the 

preparation of polyesters may be utilized in the preparation of 

po1y(esterea!"bonate) resins. However, the PEC u~d in th~ present invention 

are prepared v.rith aromatic dicarboxylic acids, and in p.u-ticular i:erephthalic 

acid, and mixtures ,hereof with isophthalic a.dd wh~r:2in the weight ratio of 

terephthalic acid to isophthalic add is in the range of from about 5:95 to about 

95:5 

The preferred PEC for use as the ingredient (b} in the blends of b1.e 

pr.:sent invention are those derived from re>tction of bisphenol-A and 

phosgene with iso- and terephthaloyl chloride and having an intrinsi,~ 

viscosity of about 0.5 to about 0.65 deciliters per gram (measur~d in 

methylene chloride at a temperature of 25oC). 
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Blends of different polyarylates and polyestercarbonates may aloo be 

used in thes~ compositions. 

Polyester naphthanoates used for preparing the present compositions 

include those comprising structural units of tile formula I: 

0 0 
II II 

~o~Rl-o-c-Al-c-

wherein each Rl is independently a divalent aliphatic hydrocarbon, 

alicyclic hydrocarbon, polyoxyalkylt)!ne tadical, or mixtures ihereof and each 

A I is independently a divalent napthalene radkaL or mixtures ti.'lereof. 

Exampl-?S of suitable poly.::sters containing the structure of formula I are 

poly(alkylcne naphthanoatas), elasio:rneric polyesten., liquid crystalline 

polyesters, and polyester copolymerS. It is also possible to ~ a branched 

poly~ster in which a branching agent, for ex~mple, a glycol having three or 

more hydroxyl groups or a trifunctional or multifunctional carboxylic acid 

has been incorporated. treatment of the polyester with a trifunctional or 

multifunctional epoxy compound, fm example, triglycidyl i.socyanuratc can 

also be u~d to make a branched polyester. Furthermore, it is someiimes 

desirable to have vatious concentrations of acid and hydroxyl end groups on 

the polyest:?r, depending on the ultimate end-use of the composition. 

In some instances, it is desirable to reduce the nlli-nber of acid end 

groups, typically to less than about 30 micro equiwdents per Bram, with the 

use of acid reactive species. In other instances, it is desirable that the 

polyester has a :relatively high carboxylic end group conc:?ntration, e.g., about 

5-250 micro equivaJe,Hs per gram or, more preferable, about 2lle70 micro 

equivalents per gram 

The Rl radical may be, for example, .:l C2.10 alkylene radical, a C6-10 

alicyclic radical, or a polyoxyalkylene radical in which the alkylene groups 
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contain about 2-6 and most often 2 or 4 <:arbon atoms. The A 1 radical in tl1e 

above formula is most often a 1,4- or Z,6-naphthylene. 

The poly(alkylene mtphthano.tl.tes), for ~xampie, poly(ethylene 

naphthanoate}, poly(cydoh~xyldimethylene ~phthanoate), poly(propylene 

naphthanoate) and poly(b~1tylene naphthanoate) are the preferred polyesters 

for the pr~ent invention, with poly(ethylene naphthanoate) and poly 

{butylene naphthanoate) being the most prefened members. Various 

mixtures of the above pofy( alkylene naphthanoates) may also be suitable. 

Because of the tendency of polyest~rs to undergo hydrolytic 

degradation at the high exLTI.lSion and molding t~mperatur:?S encountered by 

the compositions of this inv~ntion, it is preferred that the polyest'er be 

substantially free of water. The polyester may b2 predried before admixing 

with the other 'ingrediena More commonly, the polyester is used without 

predrying and the. volatile materials are removed through the use of vacuum 

v:;mting the extruder. 

The polyesters generally have number average molecular weights in 

the range of about 20,000-100,000, as deiermined l>y gel permeation 

chromatography. 

As previously mentio1,cd, it has further been found ti rat when a 

portion of stanciard aromaiic polycarbonate is added to the poly::ister 

carbonate-alkyl naphth.moate polyester blends that thermal properties are 

further enhanced. 

According to a preferr~d embodiment, it is desirable to irtdude 

polycarbonate as ar1 additional component with the above mentioned blend of 

poly(este-r carbol1at:!) and polye~ter naphthanoate. Polycarbonate resins 

useful in preparing the blends of the present inventio,1 are generally aromatic 

polycarbonate resins. 
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Typically these are prepl'l.red by reacting a dihydric ph~nol with a 

c:arbonate precursor, such as phosgene, a halofonnate or a carbonate oster. 

Generally speaking, such carbonate polymers may be typified as possessing 

recurring structural units of formula II where the 2Ster content, x, is z2ro. Ar' 

is a diva.lent aroma.tie radical of the dihydric phenol as previously discuss2d 

which is employed in the polyiller producing reaction. 

These aromatic polycarbonates ca1, be manufactt.ll'ed by known 

processes, such as, for :?.--:ample and as rnention.a.."Ci above, by reacting a 

dihydrie phenol with a carbonaie precur-.;0r, such as phosg;me, in accordance 

with methods S!'.?t forth in the above-cited literature and in U.S. Pat No. 

4,123,436, or bv transesterification o:rocesses such as are disclosed in U.S. Pat. 
• .1. • . 

No. 3,153,008, as well as other processes k.l,own to thQ:le ;:;killed in th~ art. 

It is also po~ible to employ two or more different dihydric phenols or 

a copolymer of a dihydrk phenol with ~ glycol or with .l hydroxy- or add­

terminated polye.:;ter or with a dibasic acid or hydroxy acid in tlio event a 

carbonate copolymer or interpolymer rathor tl\an ~ homopolymer is desired 

for use in tho pr~aration of th2 polycarbonate mi.xtures of the invention. 

Branched polycarbonates are also usoful, such as are described in U.S. Pat. 

No. 4,001,184. Also, there can be utilized blends of line.u- polycarbonate and 

branched polycarbonate. Moreover, bk!nds of any of the above materials may 

be employed in the practice of this hwention to provide the ai---omatic 

polycarbonate. 

In any event, the preferred aromatic carbonate for use in the practice in 

the pr~eni. invention is a homopolymer, e.g., a homopolymer derived from 

Z,2-bis(4-hydroxyphenyl)propane (bisphenol-A) and phosgene, commercially 

available under the trade designation LEXAN H.egistered fM from General 

Electric Company. 
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The instant polycarbonates are preferably high molecular weight 

aro1natic carbonale polymers havii'1g an intrinsic viscosity, a:,; determined in 

chloroform at 25° C of from about 0.3 to about 1.5 dl/ gm, preferalJly from 

ab,mt 0.45 to about 1.0 dl/ gm. These poly<:'arbonates may 1'e branch:?d or 

unbranched and generally will have a weight av::?rage molecular weight of 

from about 10,000 to about 200,000, preferably from about 20,000 to about 

100,000 as measured by gel penneatioil chromatography. 

All types of polycarbonate end grflups are contempla~ as being 

within the scope of th~ prP__sent invention. 

The composition of the pr~nt invention may induct~ additional 

components which do not interfare witi'-1 the pr.!viously mentioned desirable 

properties. The composition may optionally conb.in impact modifiers such 

as a rnbhery impact modifier. Pzeferably such impact modifiers are utilized 

in an amount le:a.s than about 30, and preferably 1~ ti.ian about 20 percent, 

more preferably less than about 15 perciii!nt by weight b~d on the total 

weight of the compo:.ition. Typical impact ,nodificrs are derived from one or 

more monomers selected from the group consisting of olefots, vinyl aromatic 

monomers, acrylic and alkylacrylic acids and tr'-ieir ester derivatives as well as 

conjugated dienes. Especially preferred impact modifiers are the rubbery 

high-molecular weight materials including natural and synthetic polymeric 

materials showing elasticity at room. temperature. They include both 

homopo1yrriers and copolymers, including random, block, radial block, graft 

and core-shell copolymers as well as combinations thereof. Suitable a1odifie1·s 

include core-shell polymers built up from a rubber-li!-'-.e cor:? on which one or 

more shdls have be~n grafted. The car:? typica1ly consists substantially of an 

acrylate rubb~r or a butadicne rub~. Ont> or more shells typically are 

grafied on the core. The shell pr~ferably comprises a vinylaromaiic 

compound and/ or a vinylcyani<l~ and/or an alkyl{meth)ac,:ylate. The core 
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and/ or the shell(s) often comprise multi-functional compounds which may 

act as a cross-linking agent and/or as a grafting agent. These polymers are 

usually prepared in s€veral stages. 

Olefin containing copolymers such as olefin acrylat::?S and olefin diene 

terpolyme:rs can also be us:?d as impact modifiers in the present compositions. 

An exampk> of an olefin acrylate copolymer impact modifier is ethylene 

cthylacrylate. Other higher olefin monomers can be employed in copolymers 

with alkyl a.crylates, for example, pn:::,pylt-!ne and n-butyl acrylate. The olefin 

diene terpolymers are well known in the art and ge~ally fall into the EPDM 

(ethylene propylene diene) family of terpolymers. Polyolefins such as 

polyethylene, polyethylene copoly~ with alpha olefins are also of use in 

these compositions. Polyolefin copolymers with gykidyl acrylatcs or 

methacrylates may be esp...."'eially clrective in the impact modification of 

polyester containing blends. 

Styrene-containing poly,n~rs CM\ also be used as impact modifi::?rs. 

Exainpie:. of such polymers are acryloniirile-butadien~styrene (ABS), 

acryloni~rile-bu tadiene-al pha-methylstyrene, styrene·. butadiene, styrene 

butadieil{! styrene (SBS), styrene ethylene butylene styrene {SEBS), 

methacrylate-butadi~ne-styrene (MBS), .and other hi&ll impact styrene­

containing polymers. 

Additionally, it may be desired to emr'loy an inorganic filler to the 

thermoplastic re::.in to impart additional beneficial properties such as thermal 

stability, increased density, stiffness and texture. fypical inorganic fillers 

include: alumina, amorphous silica, alumina silicates, mica, feldspar, clays. 

talc, glass flake, glass fibers, glass microsphert>s, metal oxides such as titanium 

dioxide, zirtc sulfide, ground quartz, and the like. Preferred inorganic fillers 

m.:ty pravi<l1;: a ceramic-like feel to articles formed from the re.sin composition. 
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Preferred inorganic fillers which are employed. in ,he present thermoplastic 

compositions include: barium sulfate and fiberglass. 

The molding compositions may include from 0 to about 65% by 

w~ight, preferably from about 10 to about :;-.i0% by weight or most preferably 

from about 10 to about 40% by weight of total composition of an inorganic 

filler component. Fiber glass is the preferred filler. 

In th2 thermoplastic oomposiiions which contain a polyester resin and 

a PEC or polycarbonate resin, it is preferable to use a ~tabilizer or quencher 

material. Typically, such stabilizers a.re used at a l~vel of 0.001-10 weight 

percent and preferably at a level of from 0.005-2 weight percent. Th~ 

preferred stabilizers include an effective amount of an acidic phosphate salt; 

an acid, alkyl, aryl or mixed phosphite having at least on~ acidic hydrozen; a 

Group IB or Group liB metal phosphate salt; a pho5phorus oxo acid, a metal 

acid pyrophosphate or a mixture thereof. The suitability of a particular 

compou11d for use as a stabilizer and the determination of how much is to be 

used as a stabilizer may be roadily determined by preparing a mixture of th~ 

polyester r~irl component, the PEC and optionally polycarbonate with and 

without the particular compound and determining the ~ffect on melt 

viscosity, gas generation or colar stability or i.he formation of int~olymer. 

The acidic phosphate salts include sodium dihydrogen phosphate, mono zinc 

phosphat!, potassium hydrogen phosphate, calcium dihydrogen phosphate 

and the like. The phosphites may be of the formula: 

R10-p-OR2 

I 
OR.3 

where R1, R2 and R3 are independcntlv selected from the group 

consisting of hydrogen, alkyl and aryl with the proviso that at least one of R1, 

R2 and R3 is hydrogen. 
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The phosphate salts of a Group IB or Group lJB m~tal include zinc 

phosphate. copp~r phosphate and th~ like. Th~ phosphorus oxu acids include 

phosphorous acid, pho~phork add, polyphosphoric acid or 

hypophosphorous acid. 

The polyacid pyrophosphates may be of th~ formula: 

M7-xHyP n03n+1 

wherein M is a metal, x is a number ranging from 1 to 12 and y is a 

number ranging 1 to 12, n is a number from 2 to 10, z is a nu1nber from 1 to 5 

and the sum of (xz) + y is equru ton+ 2. The preforred M is an alkaJine or 

alkaline earth metal. 

The prefeued bkmd range iS: 

Polyalkylene Naphthanoate 10=90 wt. % 

PEC 90-10 wt. % 

RP A-PC Q.6() wt % 

Rubber 

Glass or Mineral 

Quencher/ Stabilizer 

EXAMPLE.S 

0-25wt. % 

0-60wt. % 

0.005-2.0 wt.% 

~ following ~xamplcs illustrate tlle pres::mt invention, but are noi: 

meant to be limitations to the scop~ thereof. 

J>olyme:r blends constituting PEC ai1d polyester napthano,;.1te, and in 

som:J examples additions of polycarbonate were included. we1e pr"epa:red by 

melt mixing using c1 30 mm twin screw extruder operating at 100 rpm and 

stock temperature of approximately 250° C. to 2.65° C. Injection molding of 

test specimens was completed at 260°C. melt temperature and mold 

temperahl.re was 65° C. Pellets were dried for 2-4 h at 125 °C prior to 

molding. 



( 3 0) 1~1ffl-'f 1 1 - 2 7 9 3 8 9 

Table I describes the raw materials used to produce the examples of the 
invention and referer1Ce materials. 

Mechanical properties v-1ere measu:red U$ing ASTM tests 0256 (Izod 

impact), 0638 (Tensile strength and elongation), D790 (Flexural strength and 

1nodulus), D3763 (biaxial or instrumented impflct run using a Dynatup brand 

instr'..11nent) and 0648 (heat distortion temperature). Ductile-brittle transition 

temperature (0/B temperature) wa~ determined by measurii1g notched-Izod 

impact at different temperatures and d2termh'ling at which t:Jmperatu:re th~ 

fracture behavior chantes from ducl:ile to brittle. At temperatures below the 

D/B temperature, fracture behavior is briti.le and crack propagation occurs 

with relatively little energy absorption, whil~ at temperaiur~s above the D/B 
temperature, the material is ductile and crack propag.2tion occurs with 

relatively Jargc ener-gy absorption. Dynamic mechanic.tl analysis (OMA) on 
1/ 8 in. thick injection molded specimens was used to determine glass 
transition temperatures (Tgs) and, for sorn~ examples, to estimate HOT using 

the rm~thod of Takemori [Polym. E.ng. Sci., 19(15), 1104 (1979)] 

~ach entry in the tables to follow represent:;; a singh? experiment. 

Thus, for each example in a given cable, the extrusion conditioilS, molding 

conditions, testing conditions, etc. were ide1HicaL fhe materials designated 
"Rl", "R2", etc. are r:::ference materials while materials designated "El", "E2", 

etc. are examples of the invention. 
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Table l. Descr:i:ption of raw mai.erials 

I Raw Material ID Descnption 

I PBT polybutylene t'c'rephthal.ate MW""'110,000", V.-'\LOX 315 frvm GE Plashes 

IPET polyethylene terephtl1alate lV .. 1.00. MELIN AR 5922C from !CI hie. 

PBN polybutylene-2,6-napthalat<i- IV•l.00 

PEN polyethylene-2,il-napthalate IVsl.68, MELIN AR X-61 from ICI lnc. 

PC-1 bisphenol-A polycarbonate Mwc:LJ.300 

I PC-2 bisphenol-1\ polycarbonate Mw-30,400 

I PC-3 bisphenok\ polycarbonate MW""'36,000 

I PEC-1 polyesterc-arLlonati! Mw•28,000, 80':I:. ester, iso/tere 93/7 

I PEC-2 polyestercarbonate Mw•28,000, 60% eiter, iso/tere 50/50 

I MBS 
methylmei:hacryl!!.te-butad~ne-styrene core shell iml-'a.ct modiJier sold by 

Rohm and HaM under tl1e tradem1me EXI.2691 

PETS pen~erythritol retrGtearate 

lrganox 1076 Hindered phellol Aniioxidant sold by Ci~ as lrganox 1076 

See:nox 412S Thioester antioxidant so14 by Witro as Sstmox 41:ZS 

Ii3P03 45% aqueous solution of pl1osphorous acid (H3P03) 

• Mole.;ular weight by GPC Calo.dated using polystyr.me standards. 

Table II shows th.1t rcplac:2ment of BP A-PC in an impact modified 

PBT /PC hlend by a high~r Tg PEC results in a substantial drop in thermal 

properties as indicating by m~asuring the Tg of the PC or PEC-rich ph~se of 

the blends and the HDT (compare Rl to R2 and R3). In contrast, replac:ernent 

of PC in an impact modified PBN/PC bknd by PEC results in an increase in 

the blend Tg (Tg of the PC/PEC-rich phase) and a hi~her HDT at 66 psi. In 

addition, while the PBN / PC blend (R4) possesses an undesirable, pearleseent 

appearance, the PBN/PEC blends (El and E2), surprisingly, show a uniform 

appearance. Thus, PBN/PEC blends possess significa11tly better thermal 

properties as compared to a11alogous PBT /PEC blends and significantly better 

appearance than PBN/ PC blends. 
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Table II. PBN{PEC blend properties. 

Raw Mtrls I R1 R2 R3 R4 El 

PBT 42A0 42.40 4240 - -
PBN - - - 42.40 42.40 

PC-1 45.87 - - 45.87 -
PEC-1 - 45.87 - - 45.87 

PEC-2 - - 45.87 - -
MBS 11.00 11.00 11.00 11.00 11.00 i 

i 

::itabllizers· 0.73 0.73 0.73 0./3 0.73 

Properties 

I Tg-c•o 124 101 % 141 161 

HOT@ '.i.64 p;;i ("q 83 63 6L. 106 101 

HOT@ 66 ~i ("C) 102 73 6t: 125 133 

Of tS temperature ("C) -40 -47 <:: -47 -40 -35 

Stress @ yield (psi) 7300 7200 /100 7400 8000 

Stress @ break (psi) 7500 7500 7800 &900 9000 

Tensile Elongation(%) 178 154 146 84 11~ 
. 

•u.30 wt. % PETS, 0.30 wt. % lrgariox 1076, 0.05 wt. % Seenox 4125. 0.08 wt. % 

phosphorous ... cid ""T g of PC or PEC-rich phase. 

El 

--

42.40 

-
-

43.87 

11.00 

0.73 

157 

100 

131 

-43 

/900 

9100 

108 

Table III shows that blending PC with PBN (R6) results in a material 

with good thermo-mechanical ptoperti""s (high HDT), but the material has an 
undesirabl::! pearlescent appearanc~. For blends EJ ~ E6, di~placing an 

increasing amount of PC by PEC results in an increa~ing improvement in the 

appearance of the material while with the good thermo-mechanical properties 

and impact properties being maintained. It is surprising that the thermo­

mechanical properties of E3 - E6 do not var-y linearly with PEC content 

between that of R6 and E7. E3 - 136 pos$ess th::!rino-mechanical properti.3 

significantly better than E7. ln addition, the appearance of E3 - E6 is be~r 

than R6 with the magnitude of improvement increasing with increasing PEC 
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content. For E4 a11.d E5, p~arlescence was barely d-:!tectable. and for E6 and E7 

no pearlescence was observed. 

Table llL PBN/PC/P~C ternary bl~nds 

R:.:w Mate.-i;\ls RS R6 E3 E4 E5 E6 El 

PBT 39.30 - - - - - -
PBN - 39.30 39.30 39.30 39.30 39.30 39.30 

PC-2 46.20 46.10 34.65 23.10 23.10 11.5:. -
I PEC-2 - - 11.55 2:l.10 - 34.65 46.2 

I PEC-1 - - - - ?3.10 - --
I MBS 14.00 14.00 14.00 H.00 14.00 14.00 14.00 

I Stauili=n. etc 0.50 0.50 o.::io 0.50 0.50 0.50 0.50 

I 
Properties 

Tg-(OC) 142 150 154 157 163 162 157 

Estimated HDT @ 264 94 118 11] 109 109 108 104 

psi {°C) • 

I 
:&timated HD f ® 66 136 150 152 155 15'1 154 141 

psi (0q·· 

I Dj5 temperai.ure ("C) -60 -60 <--oO -60 -55 -55 -50 • 

I 
Dynatup@ -50°C max. 42 47 44 42 49 38 40 

load (ft.lb.) 

I 
Dynatup @ -so•c t,:,tal 52 50 46 44 51 41 42 

en~rgy (fUh.) 

I Tensile Strength (psi) 6,300 6,400 6,100 6,500 6.~oo 6,2CO 6,500 

I Tensile Eloi1gatio1\ (%) 96 72 54 71 62 62 63 

I Flexural Strength (psi) 10,300 9,700 9.700 10,000 9,900 10,000 10,200 

I Flexura.l Modulus (psi) ?.30,300 211,100 207,300 212,100 204,800 190,000 182,600 

"Temperature at whKh the storage modulus det.-rmmed tro,n dynannc medtarucal 

analysis using a heating rate of 3°C/minute was 1QS.9 Pascals ... Temp~rature at which the 

stora~ modulus detennined from dynamic me.:hanical anaivsis usi..,g a heating rat .. of 

3°C/mmute was 108 .3 Pascals. 



( 3 4) 1~1ffl-'f 1 1 - 2 7 9 3 8 9 

Tabie IV shows that the P~N/PEC-1 blet1d (ES) poss~ses higher HDT 

than the PEN/PC blend (R7). In addition, th~ appearance of the PEN/PEC-1 

blend is much better than the PEN/PC blend. Th~ PEN/PC b1end has a 

pearlescent a:rp~arance; while the PEN/PEC-1 blend has a unifonn, 

nonpearlescent appearance. 

Table IV. PENfPEC-1 blends. 

RawMa~ R7 ~ 

PEN 4240 -12.40 

PC-2 45.87 -
PEC-1 - 45.87 

MBS 11.00 11.00 

Stabilizer,; etc.• 0.73 0.73 

Propertie 

HDT@ 66 psi •q 128 141 

HDT @ 264 p!!ii ('"C) 107 123 

Ten.:.il~ Strength (psi) &800 6800 

Tensile Elongaii,:m (%) 40 16 

Flexural Modulu" (psi.) 257,000 248,.500 

Flexural Strength (psi) 11,600 11,900 

• as m Table II 

Table V shows that E9 has higher HDT, tensile strength, flexural 

modulus, ,md flexural strength than RS. 

Table V. P£N/PQPEC-l tema..-y blends. 

I R;;w Materials R8 ~ 
i 

I PET 48.40 -
I PEN - 413.40 

PC-3 22.94 22.94 

PEC-1 22.94 U.94 

MBS 11.00 lUlO 

I Stati~• 0.7.3 0./3 

I 
I Properties 

I HOT @ ~ psi (·C) 122 133 

r HOT@ 1.64 psi (eC) 77 l~ 

i Tensile Strength (psi) "i,406 t.,700 

1 "I'~ile E1o.1gation (%) 32 24 

Flexwa.l Mcdulus (psi) 246.100 ZJ8.300 

Flexural Stn!ngth (psi) 10,400 11,100 

* as in Table II 
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1. Abstract 

A thermoplastic resin having enhanced combination of properties 

including increased glass transition temperature, higher Heat Distortion 

Tempe.rtaure (HDT) as well as uniform appearanc;:? comprises: 

a) about 90 to about 10 weight peri::-ent of a pol yest~r ,1apthanoate 

containing recurring units of the formula I: 

wherein each R 1 is mdependentl y a divalent ali phatk: hydroca:r bon, alicyclic 

hydroca1bon, polyoxyalkylene radical, or mixtures thereof and each Al is 

independently a divalent mipthalene radic,id, or mixture;:. thei-eof; 

b) about 10 to about 90 weight percent of an es:.enHally amorphous 

polymer containing recurring units of the formula II: 

+L Ar-L-N- oliL o-Ar-o+ \ 0 /y 

wherein Ar is divalent aromatic residue of a dicarboxylk add or a mixture of 

dic:arboxylic acids and Ar' is the divalent aromatic residue of~ dihydric 

phenol; or a mixture of dihydric phenols .and 

c) a quencher selected from th~ group consisting of phosphltes having 

an acidic OH group, acidic phosphate sal~. polyacid pyrophosphates and 

;:tcidic salts thereof, phosphates of Group 1B and Group IIB metals, and 

phosphorus oxo acids 
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It is being filed within 3 months of the filing date of a national application and is 
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It is being filed within 3 months of entry of the national stage as set forth in § 
1. 4 91 in an international application; 
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request for continued examination under § 1.114. 

B. D 37 CFR § l.97(c). Although this Information Disclosure Statement is being filed after the period 
specified in 37 CFR § l.97(b), above, it is filed before the mailing date of the earlier of (1) a final 
office action under § 1.113, (2) a notice of allowance under § 1.311, or (3) an action that otherwise 
closes prosecution in the application, this Information Disclosure Statement should be considered 
because it is accompanied by one of: 

D a statement as specified in § 1. 97 ( e) provided concurrently herewith; 

-- OR --

□ a fee of $260.00 as set forth in § 1.17 (p) authorized below, enclosed, or included with 
the payment of other papers filed together with this statement. 

C. D 37 CFR § 1.97 (d). Although this Information Disclosure Statement is being filed after the 
mailing date of the earlier of (1) a final office action under§ 1.113, (2) a notice of allowance under§ 
1.311, or (3) an action that otherwise closes prosecution in the application, it is being filed before 
payment of the issue fee and should be considered because it is accompanied by: 

1. a statement as specified in§ 1.97 (e); 

--AND --

11. a fee of $260.00 as set forth in §1.17(p) is authorized below, enclosed, or included 
with the payment of other papers filed together with this Statement. 

D. D 37 CFR §1.97 (e). Statement. 

D A statement is provided herewith to satisfy the requirement under 37 CFR §§ 1.97 (c); 

--AND/OR--

□ A statement is provided herewith to satisfy the requirement under 37 CFR §§ 1.97 (d); 

--AND/OR--

□ A copy of a dated communication from a foreign patent office clearly showing that the 
information disclosure statement is being submitted within 3 months of the filing date on 
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publication or other information provided that is not in English is provided herewith. 

D Pursuant to MPEP 609(B), an English language copy of a foreign search report is 
submitted herewith to satisfy the requirement for a concise explanation where 
non-English language information is cited in the search report. 

-- OR --

□ A concise explanation of the relevance of each patent, publication or other 
information provided that is not in English is as follows: ___ _ 
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Application in which the information was submitted: 

Information Disclosure Statement(s) filed on: 
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DETAILED ACTION 

Status of Claims 

1. Claims 1-30 is/are pending. 

2. Claims 1-30 is/are rejected. 

Notice of Pre-AJA or AJA Status 

Page 2 

3. The present application, filed on or after March 16, 2013, is being examined under the 

first inventor to file provisions of the AIA. 

4. In the event the determination of the status of the application as subject to AIA 35 U.S.C. 

102 and 103 (or as subject to pre-AIA 35 U.S.C. 102 and 103) is incorrect, any correction of the 

statutory basis for the rejection will not be considered a new ground of rejection if the prior art 

relied upon, and the rationale supporting the rejection, would be the same under either status. 

Claim Rejections - 35 USC§ 112 

5. The following is a quotation of 35 U.S.C. l 12(b): 
(b) CONCLUSION.-The specification shall conclude with one or more claims particularly pointing 
out and distinctly claiming the subject matter which the inventor or a joint inventor regards as the 
invention. 

The following is a quotation of 35 U.S.C. 112 (pre-AIA), second paragraph: 
The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 
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6. Claims 1-30 is rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AIA), second 

paragraph, as being indefinite for failing to particularly point out and distinctly claim the subject 

matter which the inventor or a joint inventor, or for pre-AIA the applicant regards as the 

invention. 

Claims 1, 8, 18 are vague and indefinite because it is unclear whether it is the first layer 

(as a whole) which has the recited properties, or whether it is the co-polyester which has the 

recited properties. 

Claim 1, 18 are vague and indefinite because it is unclear whether the second layer (as a 

whole) which has the recited properties, or whether it is the thermoplastic polyurethane 

elastomer which has the recited properties. 

Claims 2-7, 9-17, 19-30 are dependent on one or more of the above claims and therefore 

incorporate the above-described indefinite subject matter. 

Double Patenting 

7. The nonstatutory double patenting rejection is based on a judicially created doctrine 

grounded in public policy (a policy reflected in the statute) so as to prevent the unjustified or 

improper timewise extension of the "right to exclude" granted by a patent and to prevent possible 

harassment by multiple assignees. A nonstatutory double patenting rejection is appropriate where 

the conflicting claims are not identical, but at least one examined application claim is not 

patentably distinct from the reference claim(s) because the examined application claim is either 

anticipated by, or would have been obvious over, the reference claim(s). See, e.g., In re Berg, 

140 F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 USPQ2d 

2010 (Fed. Cir. 1993); In re Langi, 759 F.2d 887,225 USPQ 645 (Fed. Cir. 1985); In re Van 
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Ornum, 686 F.2d 937,214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 619 

(CCPA 1970); In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR l.32l(c) or l.32l(d) may 

be used to overcome an actual or provisional rejection based on nonstatutory double patenting 

provided the reference application or patent either is shown to be commonly owned with the 

examined application, or claims an invention made as a result of activities undertaken within the 

scope of a joint research agreement. See MPEP § 717 .02 for applications subject to examination 

under the first inventor to file provisions of the AIA as explained in MPEP § 2159. See MPEP 

§§ 706.02(1)(1) - 706.02(1)(3) for applications not subject to examination under the first inventor 

to file provisions of the AIA. A terminal disclaimer must be signed in compliance with 37 CFR 

l.32l(b). 

The USPTO Internet website contains terminal disclaimer forms which may be used. 

Please visit www.uspto.gov/patent/patents-forms. The filing date of the application in which the 

form is filed determines what form (e.g., PTO/SB/25, PTO/SB/26, PTO/AIA/25, or 

PTO/AIA/26) should be used. A web-based eTerminal Disclaimer may be filled out completely 

online using web-screens. An eTerminal Disclaimer that meets all requirements is auto­

processed and approved immediately upon submission. For more information about eTerminal 

Disclaimers, refer to www.uspto.gov/patents/process/file/ef s/ guidance/eTD-info-1.j sp. 

8. Claims 1-30 is/are rejected on the ground of nonstatutory double patenting as being 

unpatentable over: 

• claims 1-31 of U.S. Patent No. 9,655,691 (LI ET AL); or 

• claims 1-20 of U.S. Patent No. 9,655,693 (LI ET AL); or 
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• claims 1-27 of U.S. Patent No. 10,052,176 (LI ET AL); or 

• claims 1-22 of U.S. Patent No. 10,973,613 (LI ET AL). 

in view ofTADROS ET AL (US 2005/0100853). 

Page 5 

The above U.S. Patents each claim a dental appliance for repositioning a patient's teeth, 

wherein the appliance comprises a multilayer film, or methods related to said multilayer film, 

wherein the multilayer film comprises: 

• a first soft outer layer comprising a thermoplastic polyurethane (TPU) elastomer 
( corresponding to the recited "second layer"), wherein the first soft outer layer has 
physical properties (e.g., flexural modulus, ultimate tensile strength, elongation at break, 
hardness, light transmission, etc.) as recited in present application claims 1, 8-9, 18, 28-
29, etc.; 

• a hard inner layer comprising a copolyester, wherein the hard inner layer has physical 
properties (e.g., flexural modulus, elongation at yield, tensile modulus, tensile strength at 
yield, elongation at break, light transmission, etc.) as recited in present application claims 
1-2, 8-11, 18, 24-27, etc., wherein the hard inner layer is optionally formed from: 

• a first hard sub-layer comprising a copolyester (corresponding to the recited 
"first layer"); 
• a second hard sub-layer comprising a copolyester (corresponding to the recited 
"third layer"); 

• a second soft outer layer comprising thermoplastic polyurethane (TPU) elastomer 
( corresponding to the recited "fourth layer"); 

Features not explicitly claimed in the above U.S. Patents are known in the prior art. 

TAD ROS ET AL '853 discloses that it is well known in the art to form dental appliances 

for adjusting the alignment of a patent's teeth, wherein the appliance is formed from a multilayer 

sheet comprising: 

• a first elastomer layer (e.g., containing polyurethane elastomer); 

• a copolyester layer (e.g., containing polyethylene terephthalate copolymerized 
with cyclohexanedimethanol (PETG), etc.); 
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• a second elastomer layer (e.g., containing polyurethane elastomer). 

The dental appliance is formed by: 

• providing the above multilayer sheet; 

• providing a mold; 
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• thermoforming the multilayer sheet over the mold to form a plurality of cavities 
designed to receive and reposition the patient's teeth from a first position to a 
second position. 

(paragraph 0015, 0019, 0022-0023, 0067, 0073, 0087-0088, etc.) 

Regarding claims 1-30, it would have been obvious to one of ordinary skill in the art 

before the effective filing date of the claimed invention to utilize a multilayer sheet comprising a 

soft outer layer containing TPU elastomer on one or both sides of a hard inner layer containing 

copolyester as claimed in U.S. Patent Nos. 9,655,691 and 9,655,693 and 10,052,176 and 

10,973,613 in a known dental appliance production method as disclosed in TADROS ET AL 

'853 in order to produce useful dental aligning appliances with compliant teeth-containing 

surfaces (to provide uniform repositioning force across teeth surfaces) and optionally compliant 

mouth-contacting surfaces (to provide enhanced comfort during usage). 

Further regarding claims 3-7, 12-16, 19-23, one of ordinary skill in the art would have 

used two copolyester sub-layers to form the hard inner layer in the multilayer material claimed in 

U.S. Patent Nos. 9,655,691 and 9,655,693 and 10,052,176 and 10,973,613 in order to produce a 

4-layer multilayer material which allows for convenient optimization of various performance 

properties (strength, thermoforming properties, rigidity, flexibility, etc.) in the hard inner layer 

and the dental appliance for specific applications and/or usage conditions. 



Application/Control Number: 17 /858,825 
Art Unit: 1787 

Page 7 

Further regarding claims 1-2, 8-11, 18, 24-29, one of ordinary skill in the art would have 

utilized: (i) TPU elastomers having physical properties which are substantially similar to the 

desired physical properties of the soft outer layer(s); and (ii) copolyesters having physical 

properties which are substantially similar to the desired physical properties of the hard inner 

layer(s); in the multilayer materials as claimed in U.S. Patent Nos. 9,655,691 and 9,655,693 and 

10,052,176 and 10,973,613 in order to simplify the production of dental appliances with specific 

overall physical mechanical properties. 

Further regarding claims 1, 17, 30, since the elastic modulus is a measure of the rigidity 

or stiffness of a material, one of ordinary skill in the art would have utilized a relatively lower 

elastic modulus material to form soft outer layer(s) in the multilayer materials claimed in U.S. 

Patent Nos. 9,655,691 and 9,655,693 and 10,052,176 and 10,973,613 in order to provide 

desirably compliant or resilient outer layer(s) which conform well to a patient's teeth (thereby 

avoiding localized force which might damage teeth) and optionally to provide comfortable 

mouth-containing surfaces. 

Further regarding claims 1, 17, 30, since the elastic modulus is a measure of the rigidity 

or stiffness of a material, one of ordinary skill in the art would have utilized a relatively higher 

elastic modulus material to form hard inner layer(s) in the multilayer materials claimed in U.S. 

Patent Nos. 9,655,691 and 9,655,693 and 10,052,176 and 10,973,613 in order to provide 

desirably "hard" or stiff inner layer(s) which provide the required structural strength, shape-

retention, as well as the necessary tooth-repositioning force for specific applications. 

Further regarding claims 1, 8, 18, it is conventional in the art to trim excess material from 

thermoformed articles after shaping in order to obtain the desired final product. 
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* * * 

9. Claims 1-30 is/are rejected on the ground of nonstatutory double patenting as being 

unpatentable over: 

• claims 1-30 of U.S. Patent No. 11,154,384 (LI ET AL); 

in view of TADROS ET AL (US 2005/0100853), 

and in view of DESIMONE ET AL (US 2006/0078841). 

The above U.S. Patent claims a dental appliance for repositioning a patient's teeth, 

wherein the appliance comprises a multilayer film with three or more layers, wherein the 

multilayer film comprises: 

• at least one soft layer comprising a thermoplastic polyurethane (TPU) elastomer 
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( corresponding to the recited "second layer" and optionally the recited "fourth layer"), 
wherein the soft layer(s) has physical properties (e.g., flexural modulus, tensile strength 
at yield, elongation at break, hardness, light transmission, etc.) as recited in present 
application claims 1, 8-9, 18, 28-29, etc., wherein the soft layer(s) have an elastic 
modulus which is less than the elastic modulus of the hard layer; 

• at least one hard layer comprising a copolyester (corresponding to the recited "second 
layer" and optionally the recited "third layer"), wherein the hard layer(s) have physical 
properties (e.g., flexural modulus, tensile modulus, tensile strength at yield, elongation at 
break, light transmission, etc.) as recited in present application claims 1-2, 8-11, 18, 24-
27, etc., wherein the hard inner layer is optionally formed from: 

Features not explicitly claimed in the above U.S. Patent are known in the prior art. 

TAD ROS ET AL '853 discloses that it is well known in the art to form dental appliances 

for adjusting the alignment of a patent's teeth, wherein the appliance is formed from a multilayer 

sheet comprising: 

• a first elastomer layer (e.g., containing polyurethane elastomer); 



Application/Control Number: 17 /858,825 
Art Unit: 1787 

Page 9 

• a copolyester layer (e.g., containing polyethylene terephthalate copolymerized 
with cyclohexanedimethanol (PETG), etc.); 

• a second elastomer layer (e.g., containing polyurethane elastomer). 

The dental appliance is formed by: 

• providing the above multilayer sheet; 

• providing a mold; 

• thermoforming the multilayer sheet over the mold to form a plurality of cavities 
designed to receive and reposition the patient's teeth from a first position to a 
second position. 

(paragraph 0015, 0019, 0022-0023, 0067, 0073, 0087-0088, etc.) 

DESIMONE ET AL '841 discloses that it is well known in the art to use copolyesters 

having physical properties (e.g., flexural modulus, elongation at yield, tensile modulus, tensile 

strength at yield, elongation at break, light transmission, etc.) as recited in present application 

claims 1-2, 8-11, 18, 24-27, etc., as components in dental appliances (e.g., appliances for 

repositioning a patient's teeth). (paragraph 0023, 0027, 0030, 0044, etc.) 

Regarding claims 1-30, it would have been obvious to one of ordinary skill in the art 

before the effective filing date of the claimed invention to utilize a multilayer sheet comprising a 

soft layer containing TPU elastomer on at least one side of a hard layer containing copolyester as 

claimed in U.S. Patent No. 11,154,384 in a known dental appliance production method as 

disclosed in TADROS ET AL '853 in order to produce useful dental aligning appliances with 

compliant teeth-containing surfaces (to provide uniform repositioning force across teeth 

surfaces) and optionally compliant mouth-contacting surfaces (to provide enhanced comfort 

during usage). 
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Further regarding claims 3-7, 12-16, 19-23, one of ordinary skill in the art would have 

used two copolyester sub-layers to form the hard inner layer in the multilayer material claimed in 

U.S. Patent No. 11,154,384 in order to produce a 4-layer multilayer material which allows for 

convenient optimization of various performance properties (strength, thermoforming properties, 

rigidity, flexibility, etc.) in the hard inner layer and the dental appliance for specific applications 

and/or usage conditions. 

Further regarding claims 1-2, 8-11, 18, 24-29, one of ordinary skill in the art would have 

utilized: (i) TPU elastomers having physical properties which are substantially similar to the 

desired physical properties of the soft outer layer(s); and (ii) copolyesters having physical 

properties which are substantially similar to the desired physical properties of the hard inner 

layer(s); in the multilayer materials as claimed in U.S. Patent No. 11,154,384 in order to simplify 

the production of dental appliances with specific overall physical mechanical properties. 

Further regarding claim 1-2, 8-11, 18, 24-27, one of ordinary skill in the art would have 

utilize known, commercially available copolyester materials having physical properties as recited 

in application claims 1-2, 8-11, 18, 24-27 as disclosed in DESIMONE ET AL '841 in the hard 

layer(s) in the multilayer materials as claimed in U.S. Patent No. 11,154,384 in order to produce 

dental appliances with the required structural strength, shape-retention, as well as the necessary 

tooth-repositioning force for specific applications. 

Further regarding claims 1, 8, 18, it is conventional in the art to trim excess material from 

thermoformed articles after shaping in order to obtain the desired final product. 

Regarding claims 6-7, 12-16, 22-23, one of ordinary skill in the art would have 

positioned a soft layer on both sides of a single hard layer or a multilayer hard layer in order to 

provide useful dental aligning appliances with compliant teeth-containing surfaces (to provide 
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uniform repositioning force across teeth surfaces) and optionally compliant mouth-contacting 

surfaces (to provide enhanced comfort during usage). 

* * * 

10. Claims 1-30 is/are provisionally rejected on the ground of nonstatutory double patenting 

as being unpatentable over: 

• claims 30-31, 36-37, 39-40, 48-49, 58, 62-63, 69, 71-88 of copending Application No. 

16/043,065 (US 2019/0183611) (LI ET AL); 

• claims 1-30 of copending Application No. 16/264,420 (U.S. 2019/0159870) (LI ET 

AL); 

QI 

• claims 1, 5, 7, 9-13, 17, 19-25, 29-41 of copending Application No. 16/3 82,918 (US 

2019/0231484) (LI ET AL); 

in view of TADROS ET AL (US 2005/0100853), 

and in view of DESIMONE ET AL (US 2006/0078841). 

The above copending Applications each claim a dental appliance comprising a multilayer 

film, or methods related to said multilayer film, wherein the multilayer film comprises: 

• a first soft outer polymer layer comprising thermoplastic polyurethane elastomer, 
wherein the first soft outer layer have physical properties ( e.g., hardness, flexural 
modulus, elongation at break, tensile strength, etc.) as recited in present application 
claims 1, 8-9, 18, 28-29, etc.; 

• a hard inner polymer layer comprising a copolyester, wherein the hard inner layers have 
various physical properties (e.g., flexural modulus, elongation at break, elongation at 
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yield, tensile strength, tensile modulus, light transmission, etc.) as recited in present 
application claim 1-2, 8-11, 18, 24-27, etc., 

• an optional second outer polymer layer optionally comprising thermoplastic 
polyurethane elastomer (e.g., thermoplastic polyurethane elastomer as used in the first 
soft outer layer; etc.); 

Features not explicitly claimed in the above copending Applications are known in the 

prior art. 

TAD ROS ET AL '853 discloses that it is well known in the art to form dental appliances 

for adjusting the alignment of a patent's teeth, wherein the appliance is formed from a multilayer 

sheet comprising: 

• a first elastomer layer (e.g., containing polyurethane elastomer); 

• a copolyester layer (e.g., containing polyethylene terephthalate copolymerized 
with cyclohexanedimethanol (PETG), etc.); 

• a second elastomer layer (e.g., containing polyurethane elastomer). 

The dental appliance is formed by: 

• providing the above multilayer sheet; 

• providing a mold; 

• thermoforming the multilayer sheet over the mold to form a plurality of cavities 
designed to receive and reposition the patient's teeth from a first position to a 
second position. 

(paragraph 0015, 0019, 0022-0023, 0067, 0073, 0087-0088, etc.) 

DESIMONE ET AL '841 discloses that it is well known in the art to use copolyesters 

having physical properties (e.g., flexural modulus, elongation at yield, tensile modulus, tensile 

strength at yield, elongation at break, light transmission, etc.) as recited in present application 
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claims 1-2, 8-11, 18, 24-27, etc., as components in dental appliances (e.g., appliances for 

repositioning a patient's teeth). (paragraph 0023, 0027, 0030, 0044, etc.) 
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Regarding claims 1-30, it would have been obvious to one of ordinary skill in the art 

before the effective filing date of the claimed invention to utilize a multilayer sheet comprising 

soft outer layers containing TPU elastomer on both sides of a hard inner layer containing 

copolyester as claimed in copending Application Nos. 16/043,065 and 16/264,420 and 

16/382,918 in a known dental appliance production method as disclosed in TADROS ET AL 

'853 in order to produce useful dental aligning appliances with compliant teeth-containing 

surfaces (to provide uniform repositioning force across teeth surfaces) and optionally compliant 

mouth-contacting surfaces (to provide enhanced comfort during usage). 

Further regarding claims 1, 17, 30, since the elastic modulus is a measure of the rigidity 

or stiffness of a material, one of ordinary skill in the art would have utilized a relatively lower 

elastic modulus material to form soft outer layer(s) in the multilayer materials claimed in 

copending Application Nos. 16/043,065 and 16/264,420 and 16/382,918 in order to provide 

desirably compliant or resilient outer layer(s) which conform well to a patient's teeth (thereby 

avoiding localized force which might damage teeth) and optionally to provide comfortable 

mouth-containing surfaces. 

Further regarding claims 1, 17, 30, since the elastic modulus is a measure of the rigidity 

or stiffness of a material, one of ordinary skill in the art would have utilized a relatively higher 

elastic modulus material to form hard inner layer(s) in the multilayer materials claimed in 

copending Application Nos. 16/043,065 and 16/264,420 and 16/382,918 in order to provide 

desirably "hard" or stiff inner layer(s) which provide the required structural strength, shape-

retention, as well as the necessary tooth-repositioning force for specific applications. 
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Further regarding claims 3-7, 12-16, 18-23, one of ordinary skill in the art would have 

used two copolyester sub-layers to form the hard inner layer in the multilayer materials claimed 

in copending Application Nos. 16/043,065 and 16/264,420 and 16/382,918 in order to optimize 

the strength, thermoforming properties, and/or rigidity ( or flexibility) of the dental appliance for 

specific applications and/or usage conditions. 

Further regarding claims 1-2, 8-11, 18, 24-29, one of ordinary skill in the art would have 

utilized: (i) TPU elastomers having physical properties which are substantially similar to the 

desired physical properties of the soft outer layer(s); and (ii) copolyesters having physical 

properties which are substantially similar to the desired physical properties of the hard inner 

layer(s); in the multilayer materials as claimed in copending Application Nos. 16/043,065 and 

16/264,420 and 16/382,918 in order to simplify the production of dental appliances with specific 

overall physical mechanical properties. 

Further regarding claims 1-2, 8-11, 18, 24-27, one of ordinary skill in the art would have 

utilize known, commercially available copolyester materials having physical properties as recited 

in application claims 1-2, 8-10, 18, 24-27 as disclosed in DESIMONE ET AL '841 in the hard 

layer(s) in the multilayer materials as claimed in copending Application Nos. 16/043,065 and 

16/264,420 and 16/382,918 in order to produce dental appliances with the required structural 

strength, shape-retention, as well as the necessary tooth-repositioning force for specific 

applications. 

Further regarding claims 1, 8, 18, it is conventional in the art to trim excess material from 

thermoformed articles after shaping in order to obtain the desired final product. 

This is a provisional nonstatutory double patenting rejection because the patentably 

indistinct claims have not in fact been patented. 
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11. Claims 1-30 is/are provisionally rejected on the ground of nonstatutory double patenting 

as being unpatentable over: 

• claims 2-33 of copending Application No. 17 /553,590 (LI ET AL); 

in view of TADROS ET AL (US 2005/0100853), 

and in view of DESIMONE ET AL (US 2006/0078841). 

The above copending Application claims a dental appliance comprising a multilayer film, 

or methods related to said multilayer film, wherein the multilayer film comprises: 

• a second layer comprising a thermoplastic polyurethane (TPU) elastomer 
( corresponding to the recited "second layer"), wherein the first soft outer layer has 
physical properties (e.g., hardness, elongation at break, tensile strength, etc.) as recited in 
present application claims 1, 8-9, 18, 28-29, etc.; 

• a first layer comprising a copolyester ( corresponding to the recited "first layer"), 
wherein the first layer has physical properties (e.g., flexural modulus, elongation at yield, 
tensile modulus, tensile strength at yield, elongation at break, light transmission, etc.) as 
recited in present application claims 1-2, 8-11, 18, 24-27, etc.; 

• a third layer comprising a copolyester ( corresponding to the recited "third layer"); 

• a fourth layer comprising thermoplastic polyurethane (TPU) elastomer (corresponding 
to the recited "fourth layer"); 

wherein the copolyester of at least the first layer has an elastic modulus which is greater 

than the thermoplastic polyurethane elastomer in the soft outer polymer layers. 

Features not explicitly claimed in the above U.S. copending Application are known in the 

prior art. 
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TAD ROS ET AL '853 discloses that it is well known in the art to form dental appliances 

for adjusting the alignment of a patent's teeth, wherein the appliance is formed from a multilayer 

sheet comprising: 

• a first elastomer layer (e.g., containing polyurethane elastomer); 

• a copolyester layer (e.g., containing polyethylene terephthalate copolymerized 
with cyclohexanedimethanol (PETG), etc.); 

• a second elastomer layer (e.g., containing polyurethane elastomer). 

The dental appliance is formed by: 

• providing the above multilayer sheet; 

• providing a mold; 

• thermoforming the multilayer sheet over the mold to form a plurality of cavities 
designed to receive and reposition the patient's teeth from a first position to a 
second position. 

(paragraph 0015, 0019, 0022-0023, 0067, 0073, 0087-0088, etc.) 

DESIMONE ET AL '841 discloses that it is well known in the art to use copolyesters 

having physical properties (e.g., flexural modulus, elongation at yield, tensile modulus, tensile 

strength at yield, elongation at break, light transmission, etc.) as recited in present application 

claims 1-2, 8-11, 18, 24-27, etc., as components in dental appliances (e.g., appliances for 

repositioning a patient's teeth). (paragraph 0023, 0027, 0030, 0044, etc.) 

Regarding claims 1-30, it would have been obvious to one of ordinary skill in the art 

before the effective filing date of the claimed invention to utilize a multilayer sheet comprising 

soft outer layers containing TPU elastomer on both sides of a hard inner layer containing 

copolyester as claimed in copending Application No. 17 /553,590 in a known dental appliance 

production method as disclosed in TADROS ET AL '853 in order to produce useful dental 
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aligning appliances with compliant teeth-containing surfaces (to provide uniform repositioning 

force across teeth surfaces) and optionally compliant mouth-contacting surfaces (to provide 

enhanced comfort during usage). 

Further regarding claims 3-7, 12-16, 18-23, one of ordinary skill in the art would have 

used two copolyester sub-layers to form the hard inner layer in the multilayer materials claimed 

in copending Application No. 17 /553,590 in order to optimize the strength, thermoforming 

properties, and/or rigidity ( or flexibility) of the dental appliance for specific applications and/or 

usage conditions. 

Further regarding claims 1-2, 8-11, 18, 24-29, one of ordinary skill in the art would have 

utilized: (i) TPU elastomers having physical properties which are substantially similar to the 

desired physical properties of the soft outer layer(s); and (ii) copolyesters having physical 

properties which are substantially similar to the desired physical properties of the hard inner 

layer(s); in the multilayer materials as claimed in copending Application No. 17 /553,590 in order 

to simplify the production of dental appliances with specific overall physical mechanical 

properties. 

Further regarding claims 1-2, 8-11, 18, 24-27, one of ordinary skill in the art would have 

utilize known, commercially available copolyester materials having physical properties as recited 

in application claims 1-2, 8-10, 18, 24-27 as disclosed in DESIMONE ET AL '841 in the hard 

layer(s) in the multilayer materials as claimed in copending Application No. 17 /553,590 in order 

to produce dental appliances with the required structural strength, shape-retention, as well as the 

necessary tooth-repositioning force for specific applications. 

Further regarding claim 1, one of ordinary skill in the art would have selected the 

stiffness and/or flexibility (as reflected by the flexural modulus) of the thermoplastic 
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copending Application No. 17 /553,590 in order to obtain the desired comfort and/or 

repositioning force for specific applications. 
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Further regarding claims 1, 8, 18, it is conventional in the art to trim excess material from 

thermoformed articles after shaping in order to obtain the desired final product. 

This is a provisional nonstatutory double patenting rejection because the patentably 

indistinct claims have not in fact been patented. 

Claim Rejections - 35 USC§ 103 (AJA) 

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

rejections set forth in this Office action: 

A patent for a claimed invention may not be obtained, notwithstanding that the claimed invention is not 
identically disclosed as set forth in section 102, if the differences between the claimed invention and the 
prior art are such that the claimed invention as a whole would have been obvious before the effective 
filing date of the claimed invention to a person having ordinary skill in the art to which the claimed 
invention pertains. Patentability shall not be negated by the manner in which the invention was made. 

13. This application currently names joint inventors. In considering patentability of the 

claims the examiner presumes that the subject matter of the various claims was commonly 

owned as of the effective filing date of the claimed invention(s) absent any evidence to the 

contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point out the inventor and 

effective filing dates of each claim that was not commonly owned as of the effective filing date 

of the later invention in order for the examiner to consider the applicability of 35 U.S.C. 

102(b)(2)(C) for any potential 35 U.S.C. 102(a)(2) prior art against the later invention. 

14. Claims 1-30 is/are rejected under 35 U.S.C. 103 as being unpatentable over: 
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TADROS ET AL (US 2005/0100853), 

in view of DESIMONE ET AL (US 2006/0078841); 

and in view of WHEELER, deceased ET AL (US 5,335,675), 

and in view of KAULi (US 2011/0020761). 
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TAD ROS ET AL '853 discloses dental appliances for adjusting the alignment of a 

patent's teeth, wherein the appliance is formed from a multilayer sheet comprising: 

• a first outer layer (e.g., containing polyurethane elastomer); 

• a copolyester layer (e.g., containing polyethylene terephthalate copolymerized 
with cyclohexanedimethanol (PETG), etc.); 

• a second outer layer (e.g., containing polyurethane elastomer). 

The dental appliance is formed by: 

• providing the above multilayer sheet; 

• providing a mold; 

• thermoforming the multilayer sheet over the mold to form a plurality of cavities 
designed to receive and reposition the patient's teeth from a first position to a 
second position. 

(entire document, e.g., paragraph 0015, 0019, 0022-0023, 0067, 0073, 0087-0088, etc.) 

However, the reference does not specifically disclose copolyesters with the recited physical 

properties or polyurethane elastomer with the recited physical properties. 

DESIMONE ET AL '841 discloses that it is well known in the art to use copolyesters 

having physical properties (e.g., flexural modulus, elongation at yield, tensile modulus, tensile 

strength at yield, elongation at break, light transmission, etc.) as recited in present application 

claims 1-2, 8-11, 18, 24-27, etc., as components in dental appliances (e.g., appliances for 

repositioning a patient's teeth). (paragraph 0023, 0027, 0030, 0044, etc.) 
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WHEELER, deceased ET AL '675 discloses that it is well known in the art to use 
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thermoplastic polyurethane elastomers having physical properties (e.g., flexural modulus, 

elongation at break, ultimate tensile strength, hardness, etc.) as recited in present application 

claims 1, 8-9, 10, 28-29, etc., as components for medical articles. (line 3-16, col. 10; line 1-27, 

col. 22; etc.) 

KALIL! '761 discloses that it is well known in the art to position "soft" layers with 

relatively lower elastic modulus on the tooth-contacting side of multilayer sheets used in dental 

appliances for repositioning a patient's teeth, in order to improve patient comfort, and also 

prevent tooth and/or root damage due to excessive localized stress. (paragraph 0002, 0007-0009, 

0069-0072, etc.) 

Regarding claims 1-30, it would have been obvious to one of ordinary skill in the art 

before the effective filing date of the claimed invention to utilize known, commercially available 

copolyester materials having physical properties as recited in application claims 1-2, 8-10, 18, 

24-27 as disclosed in DESIMONE ET AL '841 as the copolyester layer in the multilayer 

materials used to produce the dental appliances of TAD ROS ET AL '853 in order to produce 

dental appliances with the required structural strength, shape-retention, as well as the necessary 

tooth-repositioning force for specific applications. 

Further regarding claims 1, 8-9, 18, 28-29, one of ordinary skill in the art would have 

utilized known relatively "soft" medically acceptable thermoplastic polyurethane elastomers as 

disclosed in WHEELER, deceased ET AL '675 as the first, tooth-contacting outer layer in the 

multilayer materials used to produce the dental appliances of TADROS ET AL '853 in order to 

produce repositioning dental appliances which minimize tooth and/or root damage associated 

with localized stress, as well as providing greater patient comfort. 
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Further regarding claims 1, 17, 30, since the elastic modulus is a measure of the rigidity 

or stiffness of a material, one of ordinary skill in the art would have utilized a relatively lower 

elastic modulus material to form soft outer layer(s) in the multilayer materials used to produce 

the dental appliances of TAD ROS ET AL '853 in order to provide desirably compliant or 

resilient outer layer(s) which conform well to a patient's teeth (thereby avoiding localized force 

which might damage teeth) and optionally to provide comfortable mouth-containing surfaces. 

Further regarding claims 1, 17, 30, since the elastic modulus is a measure of the rigidity 

or stiffness of a material, one of ordinary skill in the art would have utilized a relatively higher 

elastic modulus material to form hard inner layer(s) in the multilayer materials used to produce 

the dental appliances of TAD ROS ET AL '853 in order to provide desirably "hard" or stiff inner 

layer(s) which provide the required structural strength, shape-retention, as well as the necessary 

tooth-repositioning force for specific applications. 

Regarding claims 6-7, 12-16, 22-23, one of ordinary skill in the art would have utilized 

known relatively "soft" medically acceptable thermoplastic polyurethane elastomers as disclosed 

in WHEELER, deceased ET AL '675 as the second, mouth-contacting outer layer in the 

multilayer materials used to produce the dental appliances of TAD ROS ET AL '853 in order to 

provide useful dental aligning appliances with compliant mouth-contacting surfaces (to provide 

enhanced patient comfort during usage). 

Regarding claims 3-7, 12-16, 18-23, one of ordinary skill in the art would have used two 

copolyester sub-layers to form the hard inner layer in the multilayer materials used to produce 

the dental appliances of TADROS ET AL '853 in order to optimize the strength, thermoforming 

properties, and/or rigidity ( or flexibility) of the dental appliance for specific applications and/or 

usage conditions. 



Application/Control Number: 17 /858,825 
Art Unit: 1787 

Page 22 

Further regarding claims 1-2, 8-11, 18, 24-29, one of ordinary skill in the art would have 

utilized: (i) TPU elastomers having physical properties which are substantially similar to the 

desired physical properties of the soft outer layer(s); and (ii) copolyesters having physical 

properties which are substantially similar to the desired physical properties of the hard inner 

layer(s); in the multilayer materials used to produce the dental appliances of TADROS ET AL 

'853 in order to simplify the production of dental appliances with specific overall physical 

mechanical properties. 

Further regarding claims 1, 8, 18, it is conventional in the art to trim excess material from 

thermoformed articles after shaping in order to obtain the desired final product. 

15. Claims 1-30 is/are rejected under 35 U.S.C. 103 as being unpatentable over: 

TADROS ET AL (US 2005/0100853), in view of DESIMONE ET AL (US 

2006/0078841), and in view of WHEELER, deceased ET AL (US 5,335,675), and in view of 

KAULi (US 2011/0020761), 

as applied to claims 1-30 above, 

and further in view of WROSZ (US 2005/0082703). 

WROSZ '703 discloses that it is well known in the art to trim excess material from dental 

aligners after thermoforming. (paragraph 0006, 0009-0010, 0034, 0040, 0042, etc.) 

Regarding claims 1-30, it would have been obvious to one of ordinary skill in the art 

before the effective filing date of the claimed invention to subject the dental appliances of 

TADROS ET AL '853 to conventional post-thermoforming processing (e.g., trimming of excess 

material) in order to produce dental appliances which conform comfortably to patients' mouths. 
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16. Any inquiry concerning this communication or earlier communications from the 

Page 23 

examiner should be directed to Vivian Chen (\.!i\i,m.chcn(h.,snto.gov) whose telephone number 

is (571) 272-1506. The examiner can normally be reached on Monday through Thursday from 

8:30 AM to 6 PM. The examiner can also be reached on alternate Fridays. 

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

supervisor, Callie Shosho, can be reached on (571) 272-1123. The fax phone number for the 

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

The General Information telephone number for Technology Center 1700 is (571) 272-

1700. 

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). 

August 22, 2022 

/Vivian Chen/ 

Primary Examiner, Art Unit 1787 
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considered. Include copy of this form with next ?ommunication to applicant. Applicant's unique citation designation number (optional)., See Kinds Codes of USPTO Patent 

Documents at www.uspto.gov or MPEP 901.04. Enter Office that issued the document, by the two-letter code (WIPO Standard ST.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. °Kind of document by the appropriate symbols as indicated on the 

document under WIPO Standard ST.16 if possible. 
0 

Applicant is to place a check mark here if English language Translation is attached. 
ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /VC/ 
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Application Number 17/858,825 

INFORMATION DISCLOSURE Filing Date 07-06-2022 

STATEMENT BY APPLICANT 
First Named Inventor LI; Chunhua 
Art Unit 

(Use as many sheets as necessary) 
Examiner Name 

\. Sheet I 5 I of I 10 Attorney Docket Number 122773-826.310 

U. S. PA TENT DOCUMENTS 
Examiner Cite Publication Date 
Initials* No.1 Document Number MM-DD-YYYY 

Number-Kind Code2 (ff koowo) 

104 US-20040166462 08-26-2004 

105 US-20040166463 08-26-2004 

106 US-20050014105 01-20-2005 

107 US-20050186524 08-25-2005 

108 US-20050244 768 11-03-2005 

109 US-20060019218 01-26-2006 

110 US-20060078841 04-13-2006 

111 US-20060115782 06-01-2006 

112 US-20060115785 06-01-2006 

113 US-20060199142 09-07-2006 

114 US-20060234179 10-19-2006 

115 US-20080118882 05-22-2008 

116 US-200801604 73 07-03-2008 

117 US-20080286716 11-20-2008 

118 US-20080286717 11-20-2008 

119 US-20090280450 11-12-2009 

120 US-20100055635 03-04-2010 

121 US-20100129763 05-27-2010 

122 US-20110269092 11-03-2011 

123 US-20140067334 03-06-2014 

124 US-20150265376 09-24-2015 

125 US-20150366638 12-24-2015 

126 US-20160193014 07-07-2016 

127 US-20170007359 01-12-2017 

128 US-20170007360 01-12-2017 

129 US-20170007361 01-12-2017 

Examiner 
Signature /VIVIAN CHEN/ 

Name of Patentee or 
Applicant of Cited Document 

PHAN; LOC X. et al. 

WEN; Huafeng et al. 

ABOLFATHI; Amir et al. 

ABOLFATHI; Amir et al. 

TAUB; Eldad et al. 

KUO; Eric E. 

DESIMONE; Joseph M. et 
al. 

LI; Chunhua et al. 

LI; Chunhua et al. 

LIU; Frank Z. et al. 

WEN; Huafeng et al. 

SU; Li-Hung 

LI; Chunhua et al. 

SHERWOOD; Mark 

SHERWOOD; Mark 

KUO; Eric 

KAKAVAND; ALI 

KUO; Eric 

KUO; Eric et al. 

KUO; Eric 

KOPELMAN; Avi 

AVI; Kopelman et al. 

MORTON; John et al. 

AVI; Kopelman et al. 

KOPELMAN; Avi et al. 

ALLEN; Boronkay et al. 

Date 
Considered 

Pages, Columns, Lines, Where 
Relevant Passages or Relevant 

Figures Appear 

08/11/2022 

*EXAMINER: Initial if reference considered, whether or not citation is in confor~ance with MPEP 609. Draw line through citation if not in conf?rmance and not 

" 

~ 

considered. Include copy of this form with next ?ommunication to applicant. Applicant's unique citation designation number (optional)., See Kinds Codes of USPTO Patent 

Documents at www.uspto.gov or MPEP 901.04. Enter Office that issued the document, by the two-letter code (WIPO Standard ST.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. °Kind of document by the appropriate symbols as indicated on the 

document under WIPO Standard ST.16 if possible. 
0 

Applicant is to place a check mark here if English language Translation is attached. 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH, /VC/ 
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r Complete if Known 
Substitute for form 1449/PTO 

Application Number 17/858,825 

INFORMATION DISCLOSURE Filing Date 07-06-2022 

STATEMENT BY APPLICANT 
First Named Inventor LI; Chunhua 
Art Unit 

(Use as many sheets as necessary) 
Examiner Name 

\. Sheet I 6 I of I 10 Attorney Docket Number 122773-826.310 

U. S. PA TENT DOCUMENTS 
Examiner Cite Publication Date 
Initials* No.1 Document Number MM-DD-YYYY 

Number-Kind Code2 (ff koowo) 

130 US-20170007366 01-12-2017 

131 US-20170007386 01-12-2017 

132 US-20170135792 05-18-2017 

133 US-20170135793 05-18-2017 

134 US-20170165032 06-15-2017 

135 US-20180360567 12-20-2018 

136 US-20190000592 01-03-2019 

137 US-20190000593 01-03-2019 

138 US-20190021817 01-24-2019 

139 US-20190046297 02-14-2019 

140 US-20190099129 04-04-2019 

141 US-20190125494 05-02-2019 

142 US-20190125497 05-02-2019 

143 US-20190152152 05-23-2019 

144 US-20190175304 06-13-2019 

145 US-20190262101 08-29-2019 

146 US-20190298494 10-03-2019 

147 US-20190314119 10-17-2019 

148 US-20190343606 11-14-2019 

149 US-20200000553 01-02-2020 

150 US-20200100864 04-02-2020 

151 US-20200100865 04-02-2020 

152 US-20200100866 04-02-2020 

153 US-20200155276 05-21-2020 

154 US-20200188062 06-18-2020 

Examiner 
Signature /VIVIAN CHEN/ 

Name of Patentee or 
Applicant of Cited Document 

KOPELMAN; Avi et al. 

MASON; David et al. 

WEBBER; Peter 

WEBBER; Peter et al. 

WEBBER; Peter et al. 

XUE; Ya et al. 

CAM; Bruce et al. 

BRUCE; CAM et al. 

SATO; Jun et al. 

KOPELMAN; Avi et al. 

KOPELMAN; Avi et al. 

LI; Huizhong et al. 

MITRA; Derakhshan et al. 

O'LEARY; Siobhan et al. 

MORTON; John Y. et al. 

YASER; Shanjani et al. 

WEBBER; Peter et al. 

KOPELMAN; Avi et al. 

WU; Fuming et al. 

SVETLANA; Makarenkova 
et al. 

YUXIANG; Wang et al. 

YUXIANG; Wang et al. 

VIKTORIA; Medvinskaya et 
al. 

BRUCE; CAM et al. 

AVI; Kopelman et al. 

Date 
Considered 

Pages, Columns, Lines, Where 
Relevant Passages or Relevant 

Figures Appear 

08/11/2022 

*EXAMINER: Initial if reference considered, whether or not citation is in confor~ance with MPEP 609. Draw line through citation if not in conf?rmance and not 

" 

~ 

considered. Include copy of this form with next ?ommunication to applicant. Applicant's unique citation designation number (optional)., See Kinds Codes of USPTO Patent 

Documents at www.uspto.gov or MPEP 901.04. Enter Office that issued the document, by the two-letter code (WIPO Standard ST.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. °Kind of document by the appropriate symbols as indicated on the 

document under WIPO Standard ST.16 if possible. 
0 

Applicant is to place a check mark here if English language Translation is attached. 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /VC/ 
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r 
Substitute for form 1449/PTO 

Complete if Known 

\. Sheet 

Examiner 
Initials* 

Examiner 
Initials* 

Examiner 
Signature 

Application Number 17/858,825 

INFORMATION DISCLOSURE Filing Date 07-06-2022 

STATEMENT BY APPLICANT 
First Named Inventor LI; Chunhua 
Art Unit 

(Use as many sheets as necessary) 
Examiner Name 

I 7 I of I 10 Attorney Docket Number 122773-826.310 

U. S. PA TENT DOCUMENTS 
Cite Publication Date Name of Patentee or 
No.1 Document Number MM-DD-YYYY Applicant of Cited Document 

Number-Kind Code2 (ff koowo) 

155 US-20200214598 07-09-2020 HUIZHONG; Li et al. 

156 US-20200214801 07-09-2020 WANG; Yuxiang et al. 

157 US-20200390523 12-17-2020 SATO; Jun et al. 

158 US-20210147672 05-20-2021 COLE; Michael Christopher 
et al. 

FOREIGN PATENT DOCUMENTS 
Foreign Patent Document 

Cite 
No.1 

Country Code3-Number4-Kind Code5 (f known) 

None 

/VIVIAN CHEN/ 

Publication 
Date 

MM-DD-YYYY 

Name of Patentee or 
Applicant of Cited Document 

Date 
Considered 

Pages, Columns, Lines, Where 
Relevant Passages or Relevant 

Figures Appear 

Pages, Columns, Lines, 
Where Relevant Passages 

Or Relevant Figures Appear 

08/11/2022 

*EXAMINER: Initial if reference considered, whether or not citation is in confor~ance with MPEP 609. Draw line through citation if not in conf?rmance and not 

" 

~ 

TB 

considered. Include copy of this form with next ?ommunication to applicant. Applicant's unique citation designation number (optional)., See Kinds Codes of USPTO Patent 

Documents at www.uspto.gov or MPEP 901.04. Enter Office that issued the document, by the two-letter code (WIPO Standard ST.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. 'Kind of document by the appropriate symbols as indicated on the 

document under WIPO Standard ST.16 if possible. 
0 

Applicant is to place a check mark here if English language Translation is attached. 
ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /VC/ 
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r 
Substitute for form 1449/PTO 

Complete if Known 

Application Number 17/858,825 

INFORMATION DISCLOSURE Filing Date 07-06-2022 
First Named Inventor 

\. Sheet 

Examiner 
Initials* 

Examiner 
Signature 

STATEMENT BY APPLICANT LI; Chunhua 
Art Unit 

I 

(Use as many sheets as necessary) 
Examiner Name 

8 I of I 10 Attorney Docket Number 122773-826.310 

NON-PATENT LITERATURE DOCUMENTS 

Cite Include name of the author(in CAPITAL LETTERS),title of the article(when appropriate), title of 
No.

1 the item (book,magazine,journal,serial,symposium,catalog,etc.),date,page(s),volume-issue 
number(s),publisher, city and/or country where published. 

None 

/VIVIAN CHEN/ 
Date 
Considered 08/11/2022 

" 

~ 

T2 

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not considered. Include 
copy of this form with next communication to applicant. 1 Applicant's unique citation designation number (optional). 2 Applicant is to place a check mark here if English language 
Translation is attached. 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH, /VC/ 
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r Complete if Known " Substitute for form 1449/PTO 

Application Number 17/858,825 

INFORMATION DISCLOSURE Filing Date 07-06-2022 

STATEMENT BY APPLICANT 
First Named Inventor LI; Chunhua 
Art Unit 

(Use as many sheets as necessary) 
Examiner Name 

\. Sheet I 9 I of I 10 Attorney Docket Number 122773-826.310 ~ 

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 
D 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 

D certification after making reasonable inquiry, no item of information contained in the information disclosure 
statement was known to 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. 

D Fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

IZI 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 /Garrett T. Potter/ Date (YYYY-MM-DD) 2022-07-08 

Name/Print Garrett T. Potter Registration Number 76,602 

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 CFR1 .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. 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /VC/ 
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Privacy Act Statement 

The Privacy Act of 197 4 (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 
resu It in termination of proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subjectto 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 disclosure of these records is required by the Freedom of Information 
Act. 

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 inspection 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. 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /VC/ 
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To: 
From: 
Cc: 

patentdocket@wsgr.com,, 
PAIR_eOfficeAction@uspto.gov 
PAIR_eOfficeAction@uspto.gov 

Subject: Private PAIR Correspondence Notification for Customer Number 107046 

Aug 26, 2022 03:35:50 AM 

Dear PAIR Customer: 

Align Technology, Inc./ WSGR 
650 Page Mill Road 
Palo Alto, CA 94304 
UNITED STATES 

The following US PTO patent application(s) associated with your Customer Number, 107046 , have 
new outgoing correspondence. This correspondence is now available for viewing in Private PAIR. 

The official date of notification of the outgoing correspondence will be indicated on the form PTOL-90 
accompanying the correspondence. 

Disclaimer: 
The list of documents shown below is provided as a courtesy and is not part of the official file 
wrapper. The content of the images shown in PAIR is the official record. 

Application 
17858825 

Document 
CTNF 
892 
1449 

Mailroom Date 
08/26/2022 
08/26/2022 
08/26/2022 

Attorney Docket No. 
22773-826.310 
22773-826.310 
22773-826.310 

To view your correspondence online or update your email addresses, please visit us anytime at 
https ://sportal. uspto .gov/secu re/myportal/privatepair. 

If you have any questions, please email the Electronic Business Center (EBC) at EBC@uspto.gov 
with 'e-Office Action' on the subject line or call 1-866-217-9197 during the following hours: 

Monday - Friday 6:00 a.m. to 12:00 a.m. 

Thank you for prompt attention to this notice, 

UNITED STATES PATENT AND TRADEMARK OFFICE 

PATENT APPLICATION INFORMATION RETRIEVAL SYSTEM 



Doc Code: ECOMM.AUTH/ECOMM.WTDW 
Doc Description: Internet Communications Authorization/Internet Communications Authorization Withdrawal 

r AUTHORIZATION FOR INTERNET 

COMMUNICATIONS IN A PATENT 

APPLICATION OR REQUEST TO 

WITHDRAW AUTHORIZATION FOR 

INTERNET COMMUNICATIONS 
\... 

To: Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Application No. 

Filing Date 

First Named Inventor 

Art Unit 

Examiner Name 

Practitioner Docket No. 

I. To authorize permission for Internet Communications. 

PTO/SB/439 (11-15) 

17/858,825 

July 6, 2022 

Chunhua LI, et al. 

1787 

Vivian CHEN 

22773-826.310 

[i] Recognizing that Internet communications are not secure, I hereby authorize the USPTO to communicate 
with the undersigned and practitioners in accordance with 37 CFR 1.33 and 37 CFR 1.34 concerning any subject 
matter of this application via video conferencing, instant messaging, or electronic mail. I understand that a copy 
of these communications will be made of record in the application file. (MPEP 502.03) 

II. To withdraw authorization for Internet Communications. 

D The authorization given on---------~ to the USPTO to communicate with the undersigned 
and any practitioner in accordance with 37 CFR 1.33 and 37 CFR 1.34 concerning any subject matter of this 
application via Internet communications such as video conferencing, instant messaging, or electronic mail is 
hereby withdrawn. I understand that the withdrawal is effective when approved rather than when received. 

I am the 

D applicant. 

[i] attorney or agent of record. Registration number _7_5_, 9_4_6 ________ _ 

D attorney or agent acting under 37 CFR 1.34. Registration number ____________ _ 

/Yahn Lin CHU/ October 6, 2022 

Signature Date 

Yahn Lin CHU (206) 573-227 4 

Typed or printed name Telephone Number 

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and certifications. Juristic 
entities must be represented by a patent practitioner (see 37 CFR 1.31, which is applicable to any paper filed on or after September 16, 
2012, that is presented on behalf of a juristic entity, regardless of application filing date). Submit multiple forms if more than one signature 
is required, see below*. 

□ • Total of forms are submitted. 



Electronic Acknowledgement Receipt 

EFSID: 46769783 

Application Number: 17858825 

International Application Number: 

Confirmation Number: 1348 

Title of Invention: MULTILAYER POLYMER SHEETS 

First Named Inventor/Applicant Name: Chunhua LI 

Customer Number: 107046 

Filer: Yahn Lin Chu/Selena Whitaker-Paquiet 

Filer Authorized By: Yahn Lin Chu 

Attorney Docket Number: 22773-826.310 

Receipt Date: 06-OCT-2022 

Filing Date: 06-JUL-2022 

Time Stamp: 16:22:00 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

206014 

1 Transmittal Letter 
22773_826_31 0_exTRNSMTL. 

no 1 
pdf 

54845a5db0346b84b20a3900eb658d257fl 
13ec9 

Warnings: 



Information: 

100557 

22773_826_31 O_exAuthorizati 
2 Internet Communications Authorization on_lnternet_Communications. no 1 

pdf 64 51f93 363 3 eac65 870ee b70 bd77 3 2d e3 6 7 
6fa09 

Warnings: 

Information: 

Total Files Size (in bytes) 306571 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New AQQlications Under 35 U.S.C. 111 
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rejections, which need to be addressed by the appropriate Terminal Disclaimers. 

ATTACHMENT: 17858825-lnterview-Agenda-18-OCT-2022-email .pdf 

U.S. Patent and Trademark Office 
PTOL-413/413b (Rev. Oct. 2019) Interview Summary Paper No. 20221021 



Application No. Applicant(s) 
17/858,825 LI et al. 

Applicant-Initiated Interview Summary Examiner Art AIA {First Inventor Page 
VIVIAN CHEN Unit to File) Status 

1787 Yes 2 of 2 

0 Attachment 

NIVIAN CHEN/ 
Primary Examiner, Art Unit 1787 I 
Applicant is reminded that a complete written statement as to the substance of the interview must be made of record in 
the application file. It is the applicants responsibility to provide the written statement, unless the interview was initiated 
by the Examiner and the Examiner has indicated that a written summary will be provided. See MPEP 713.04 
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Application No.: 
Title: 
Filing Date: 

For Discussion Purposes Only 
Please Do Not Enter 

17/858,825 
Multilayer Polymer Sheets 
July 6, 2022 

Examiner: Vivian Chen 
Attorney Docket No.: 22773-826.310 

Patent Examiner Telephonic Interview Agenda - (October 20th, 2022, 2 PM EST) 

Applicant thanks Examiner Chen for her availability at the above indicated time. The 

interview will be attended by representatives for Applicant, Lora M. Green (Reg. No. 43,541; 

lgreen@wsgr.com) and Yahn Lin (Franklin) Chu (Reg. No. 75,946; ychu@wsgr.com) and 

Examiner Chen. 

Proposed Topics for Discussion: 

I. Rejections of record 

A. 35 USC§ 112(b) (see proposed amendment below) 

B. 35 USC § 103(a) 

\\ / 
:. ~ : 

: B 1, '\, ~::::~:~::~?::::.:: .. ,; M 

Tadros, FIG. 3 Wheeler, FIGS. 6-7 
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II. Proposed Amendment: 

1. A method of making a multilayer dental aligner for repositioning a patient's teeth 
from a first arrangement toward a second arrangement, the method comprising: 

providing a multilayer sheet comprising three polymer layers, the three polymer 
layers comprising: 

a first layer comprising a co-polyester, the co-polyester having a flexural 
modulus greater than 150,000 psi, an elongation at yield of greater than 4%, a 
tensile modulus greater than 150,000 psi, a tensile strength at yield of 4000-6500 
psi, and an elongation at break of greater than 70%; and 

a second layer comprising a thermoplastic polyurethane elastomer, the 
thermoplastic polyurethane elastomer having a flexural modulus greater than 
35,000 psi, an ultimate tensile strength of greater than 5000 psi; an elongation at 
break of greater than 200%, and a hardness of 60A to 85D; and 

a third layer; 
wherein the co-polyester has an elastic modulus greater than the 

thermoplastic polyurethane elastomer; 
providing a mold; 
thermoforming the multilayer sheet over the mold to form a plurality of tooth­

receiving cavities configured to receive and reposition the patient's teeth from the first 
arrangement toward the second arrangement; and 

trimming excess material from the thermoformed multilayer sheet to form the 
multilayer dental aligner. 

-2-
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I hereby certify that this correspondence is being filed via 
EFS-Web with the United States Patent and Trademark Office 

on October 27 2022 

WILSON SONSINI GOODRICH & ROSATI 

By:_~/=Se=le=na~W~h=it=a=ke~r-~P=ag-=m=·et~/ ______ _ 

Attorney Docket No.: 22773-826.310 
Client Ref. No.: 1228.US.D I.Cl.Cl.Cl 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of: 

Chunhua LI et al. 

Application No.: l 7 /858,825 

Filed: July 6, 2022 

For: MULTILAYERDENTAL 
APPLIANCES AND RELATED 
METHODS AND SYSTEMS 

Customer No.: 107046 

MAIL STOP: AMENDMENT 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Commissioner: 

Confirmation No.: 1348 

Examiner: Vivian CHEN 

Art Unit: 1787 

RESPONSE TO NON-FINAL OFFICE ACTION 

In response to the Non-final Office Action mailed August 26, 2022, please enter the 

following remarks. This response is submitted prior to the three-month response ending on 

November 26, 2022. Accordingly, this response is timely filed. 

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

Remarks begin on page 4. 

Page 1 of 6 



Appl. No.: 17 /858,825 Attorney Docket No.: 22773-826.310 
Reply to Office Action of August 26, 2022 

AMENDMENTS TO THE CLAIMS 

This listing of claims will replace all prior versions, and listings of claims m the 

application: 

Listing of Claims: 

1. (Currently Amended) A method of making a multilayer dental aligner for repositioning a 

patient's teeth from a first arrangement toward a second arrangement, the method comprising: 

providing a multilayer sheet comprising three polymer layers, the three polymer layers 

compnsmg: 

a first layer comprising a co-polyester, the co-polyester having a flexural modulus 

greater than 150,000 psi, an elongation at yield of greater than 4%, a tensile modulus greater than 

150,000 psi, a tensile strength at yield of 4000-6500 psi, and an elongation at break of greater 

than 70%; and 

a second layer comprising a thermoplastic polyurethane elastomer, the 

thermoplastic polyurethane elastomer having a flexural modulus greater than 35,000 psi, an 

ultimate tensile strength of greater than 5000 psi; an elongation at break of greater than 200%, 

and a hardness of 60A to 85D; and 

a third layer; 

wherein the co-polyester has an elastic modulus greater than the thermoplastic 

polyurethane elastomer; 

providing a mold; 

thermoforming the multilayer sheet over the mold to form a plurality of tooth-receiving 

cavities configured to receive and reposition the patient's teeth from the first arrangement toward 

the second arrangement; and 

trimming excess material from the thermoformed multilayer sheet to form the multilayer 

dental aligner. 

2. (Original) The method of claim 1, wherein the co-polyester has a light transmission 

between 400 nm and 800 nm of greater than about 75%. 

3. (Original) The method of claim 1, wherein the third layer comprises a same or different 

co-polyester. 
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Appl. No.: 17 /858,825 Attorney Docket No.: 22773-826.310 
Reply to Office Action of August 26, 2022 

4. (Original) The method of claim 1, wherein the first layer is disposed adjacent to the third 

layer. 

5. (Original) The method of claim 1, wherein the first layer is coextruded with or laminated 

to the third layer. 

6. (Original) The method of claim 1, wherein the multilayer sheet further comprises a 

fourth layer comprising a same or different thermoplastic polyurethane elastomer. 

7. (Original) The method of claim 6, wherein the first layer and the third layer are disposed 

between the second layer and the fourth layer. 

8-30. (Canceled) 

31. (New) The method of claim 1, wherein the thermoplastic polyurethane elastomer 

comprises a compression set at about 70° C of greater than 40% after 24 hours. 

32. (New) The method of claim 1, wherein the thermoplastic polyurethane elastomer 

comprises a light transmission between 400 nm and 800 nm of greater than about 75%. 

33. (New) The method of claim 1, wherein the co-polyester has a stress relaxation at 24 hours 

in a wet environment of between 90-100% humidity of greater than 10%. 

34. (New) The method of claim 1, wherein the first layer is thicker than the second layer. 
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Appl. No.: 17 /858,825 Attorney Docket No.: 22773-826.310 
Reply to Office Action of August 26, 2022 

REMARKS 

Upon entry of the instant amendments, claims 1-7 and 31-34 will be pending. 

Independent claim 1 has been herein amended. New claims 31-34 are added. Support for the 

amendments and new claims can be found throughout the application as filed. No new matter is 

introduced. Claims 8-30 are canceled without prejudice or disclaimer. Applicant reserves the 

right to pursue the canceled claims in a separate, related application. Reconsideration in view of 

the remarks herein is respectfully requested. 

Examiner Interview Summary 

Applicant thanks Examiner Vivian Chen for her time and courtesy during the examiner 

interview conducted on October 20, 2022. The interview was attended by Examiner Chen and 

representatives for Applicant, Lora M. Green (Reg. No. 43,541) and Yahn Lin (Franklin) Chu 

(Reg. No. 75,946). During the interview, the rejections of record, proposed amendments, and 

cited references were discussed. Agreement was reached that the amendments proposed and 

reflected in the present response would overcome the § 112 rejections. Agreement was also 

reached that the arguments presented would overcome the § 103 rejections at least with respect 

to claims 1-7. Applicant respectfully submits that the pending claims have been herein amended 

in accordance with the discussion during the interview. 

35 USC§ 112 Reiections 

Claims 1-30 were rejected under 35 U.S.C. § 112 as allegedly indefinite for failing to 

particularly point out and distinctly claim the subject matter. Claims 8-30 have been herein 

canceled, rendering the rejections directed at those claims moot. 

With respect to claims 1-7, Applicant respectfully submits that independent claim 1 has 

been herein amended in the manner agreed upon during the examiner interview. Withdrawal of 

the § 112 rejections to independent claim 1 and dependent claims 2-7 is respectfully requested. 

35 USC§ 103 Reiections 

Claims 1-30 were rejected under 35 U.S.C. § 103 as allegedly unpatentable over Tadros 

et al. (U.S. Publication No. 2005/0100853), in view of Desimone et al. (U.S. Publication No. 

2006/0078841), in view of Wheeler, deceased et al. (U.S. Patent No. 5,335,675), and further in 
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Appl. No.: 17 /858,825 Attorney Docket No.: 22773-826.310 
Reply to Office Action of August 26, 2022 

view ofKalili (U.S. Publication No. 2011/0020761). Claims 1-30 were also rejected under 35 

U.S.C. § 103 as allegedly unpatentable over Tadros, Desimone, Wheeler, Kalili, and further in 

view ofWrosz (US 2005/0082703). Claims 8-30 have been herein canceled, rendering the 

rejections directed at those claims moot. 

With respect to claims 1-7, as discussed during the examiner interview, Applicant 

respectfully submits that the asserted rejections fail at least because a person of ordinary skill in 

the art would not have been motivated to combine Tadros and Wheeler as proposed, or have any 

reasonable expectation of success in doing so. Accordingly, Applicant respectfully requests 

withdrawal of the§ 103 rejections to claims 1-7. 

Double Patenting Reiections 

Claims 1-30 were rejected on the ground of nonstatutory double patenting as allegedly 

unpatentable over claims 1-31 of U.S. Patent No. 9,655,691; or claims 1-20 of U.S. Patent No. 

9,655,693; or claims 1-27 of U.S. Patent No. 10,052,176; or claims 1-22 of U.S. Patent No. 

10,973,613, in view of Tadros. Claims 1-30 were also rejected on the ground of nonstatutory 

double patenting as allegedly unpatentable over claims 1-30 of U.S. Patent No. 11,154,384, in 

view of Tadros and Desimone. Claims 1-30 were also provisionally rejected on the ground of 

nonstatutory double patenting as allegedly being unpatentable over claims 30-31, 36-37, 39-40, 

48-49, 58, 62-63, 69, 71-88 of U.S. Application No. 16/043,065; or claims 1-30 of U.S. 

Application No. 16/264,420; or claims 1, 5, 7, 9-13, 17, 19-25, 29-41 of U.S. Application No. 

16/382,918, in view of Tadros and Desimone. Claims 1-30 were also provisionally rejected on 

the ground of nonstatutory double patenting as allegedly being unpatentable over claims 2-33 of 

co-pending U.S. Application No. 17/553,590 in view of Tadros and Desimone. 

Without conceding to the Office Action's characterizations of the various references 

above, Applicant respectfully submits that a Terminal Disclaimer has been submitted herewith. 

Accordingly, withdrawal of the double patenting rejections and a Notice of Allowance of claims 

1-7 is respectfully requested. 
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Appl. No.: 17 /858,825 Attorney Docket No.: 22773-826.310 
Reply to Office Action of August 26, 2022 

CONCLUSION 

In view of the foregoing, Applicant believes all claims now pending in this Application 

are in condition for allowance. The issuance of a formal Notice of Allowance at an early date is 

respectfully requested. Further, the Commissioner is hereby authorized to charge any additional 

fees or credit any overpayment in connection with this paper to Deposit Account No. 23-2415. 

If the Examiner believes a telephone conference would expedite prosecution of this 

application, please telephone the undersigned at 206-573-2274. 

Dated: October 27, 2022 

WILSO SONSINI GOODRICH & ROSATI 
650 Page Mill Road 
Palo Alto, CA 94304-1050 
Tel: 650-493-9300 
Fax 650-493-6811 

Respectfully submitted, 

/Yahn Lin CHU/ 
Yahn Lin CHU 
Registration No. 75,946 
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/Yahn Lin CHU/ October 27, 2022 
Signature Date 

Yahn Lin CHU 
Typed or printed name 

Attorney of Record 206/573-2274 
Title Telephone Number 

[2J Terminal disclaimer fee under 37 CFR 1.20(d) included. 

WARNING: Information on this form may become public. Credit card information should not 
be included on this form. Provide credit card information and authorization on PT0-2038. 

This collection of information is required by 37 CFR 1.321. 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 th is 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 .0. 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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TERMINAL DISCLAIMER TO OBVIATE A PROVISIONAL DOUBLE PA TENTING I Docket Number (Optional) 

REJECTION OVER A PENDING "REFERENCE" APPLICATION 22773-826-310 

In re Application of: Chunhua LI, et al. 

Application No.: 17/858,825 

Filed: July 6, 2022 

For: MULTILAYER POLYMER SHEETS 

The applicant, Align Technology Inc. , owner of 1 QQ percent interest in the instant application hereby 
disclaims, except as provided below, the terminal part of the statutory term of any patent granted on the instant application which would extend 
beyond the expiration date of the full statutory term of any patent granted on pending reference Application Numbers: 16/043,065, filed 
July 23, 2018; 16/264,420, filed January 31, 2019; 16/382,918, filed April 12, 2019; and 17/553,590 filed December 16, 2021, as the term 
of any patent granted on said reference application may be shortened by any terminal disclaimer filed prior to the grant of any patent on 
pending reference application. The applicant hereby agrees that any patent so granted on the instant application shall be enforceable only for 
and during such period that it and the reference application are commonly owned. This agreement runs with any patent granted on the instant 
application and is binding upon the grantee, its successors or assigns. 

In making the above dis cl aimer, the applicant does not disclaim the terminal part of the term of any patent granted on the instant application 
that would extend to the expiration date of the full statutory term of any patent granted on said reference application, "as the term of any patent 
granted on said reference application may be shortened by any terminal disclaimer filed prior to the grant of patyent on the pending reference 
application," in the event that: any such patent granted on the pending reference application expires for failure to pay a maintenance fee, is 
held unenforceable, is found invalid by a court of competent jurisdiction, is statutorily disclaimed in whole or terminally disclaimed under 37 
CFR 1.321, has all claims canceled by a reexamination certificate, is reissued, or in any manner terminated prior to the expiration of its full 
statuatory term as shortened by any terminal disclaimer filed prior to its grant. 

Check either box 1 or 2 below, if appropriate. 

1. D The undersigned is the applicant. If the applicant is an assignee, the undersigned is authorized to act on behalf of the assignee. 

I hereby acknowledge that any willful false statements made are punishable under 18 U.S.C. 1001 by fine or imprisonment of not more 
than five (5) years, or both. 

2. [2J The undersigned is an attorney or agent of record. Reg. No._7_5~,9_4_6 _____ _ 

/Yahn Lin CHU/ October 27, 2022 
Signature Date 

Yahn Lin CHU 
Typed or printed name 

Attorney of Record 206/573-2274 
Title Telephone Number 

[2J Terminal disclaimer fee under 37 CFR 1.20(d) included. 

WARNING: Information on this form may become public. Credit card information should not 
be included on this form. Provide credit card information and authorization on PT0-2038. 

This collection of information is required by 37 CFR 1.321. 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 th is 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 .0. 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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National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
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New International Application Filed with the USPTO as a Receiving Office 
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Total Number of Pages in This Submission 9 

Filing Date 

First Named Inventor 
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Attorney Docket Number 

. . . . 

July 6, 2022 

Chunhua LI, et al. 

1787 

Vivian CHEN 
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Fee Transmittal Form Drawing(s) 

□ □ Licensing-related Papers □ Appeal Communication to Board 
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Amendment/Reply (Appeal Notice, Brief, Reply Brief) 
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□ □ Power of Attorney, Revocation □ Status Letter Affidavits/declaration(s) Change of Correspondence Address 
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r "" CERTIFICATE OF TRANSMISSION/MAILING 

I hereby certify that this correspondence is being facsimile transmitted to the USPTO or deposited with the United States Postal Service with 
sufficient postage as first class mail in an envelope addressed to: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450 on 
the date shown below: 
Signature 

/Selena Whitaker-Paquiet/ 

\!::yped or printed name Selena WHITAKER-PAQUIET I Date I October 27, 2022 

This collection of information is required by 37 CFR 1.5. 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 and1 .14. This collection is estimated to 2 hours 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. 

ff you need assistance in completing the form, ca/11-800-PTO-9199 and select option 2. 
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Oct 28, 2022 03:24:10 AM 

Dear PAIR Customer: 

Align Technology, Inc./ WSGR 
650 Page Mill Road 
Palo Alto, CA 94304 
UNITED STATES 

The following US PTO patent application(s) associated with your Customer Number, 107046 , have 
new outgoing correspondence. This correspondence is now available for viewing in Private PAIR. 

The official date of notification of the outgoing correspondence will be indicated on the form PTOL-90 
accompanying the correspondence. 

Disclaimer: 
The list of documents shown below is provided as a courtesy and is not part of the official file 
wrapper. The content of the images shown in PAIR is the official record. 

Application 
17858825 

Document 
NTC.PUB 

Mailroom Date 
10/27/2022 

Attorney Docket No. 
22773-826.310 

To view your correspondence online or update your email addresses, please visit us anytime at 
https ://sportal. uspto .gov/secu re/myportal/privatepair. 

If you have any questions, please email the Electronic Business Center (EBC) at EBC@uspto.gov 
with 'e-Office Action' on the subject line or call 1-866-217-9197 during the following hours: 

Monday - Friday 6:00 a.m. to 12:00 a.m. 

Thank you for prompt attention to this notice, 

UNITED STATES PATENT AND TRADEMARK OFFICE 

PATENT APPLICATION INFORMATION RETRIEVAL SYSTEM 
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Application Number Application/Control No. Applicant(s)/Patent under 
Reexamination 

* 17/858,825 * 
17/858,825 LI et al. 

Examiner Art Unit 

CHEN, VIVIAN 1787 

Document Code - DISQ Internal Document - DO NOT MAIL 

TERMINAL 
~ APPROVED D DISAPPROVED 

DISCLAIMER 

Date Filed: 
27 October 2022 

Approved/Disapproved by: 

/FELICIA D ROBERTS/ 

Technology Center: OPLC 
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number I Filing Date I Substitute for Form PTO-875 
17/858,825 07/06/2022 □To be Mailed 

ENTITY: 0 LARGE D SMALL D MICRO 

APPLICATION AS FILED - PART I 
Column 1) (Column 2) 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) 

LJ BASIC FEE N/A N/A N/A 
(37 CFR 1.16(al, (bl, or (ell 

LJ SEARCH FEE N/A N/A N/A 
(37 CFR 1.16(k), (ii, or (m)) 

LJ EXAMINATION FEE N/A N/A N/A 
(37 CFR 1.16(0), (pl, or !nii 

TOTAL CLAIMS 
minus 20 = * X $100 = 

(37CFR 1.16(i)) 

INDEPENDENT CLAIMS 
minus 3 = * X $480 = 

(37 CFR 1.16(h)) 

If the specification and drawings exceed 100 sheets 

□APPLICATION SIZE FEE (37 
of paper, the application size fee due is $310 ($155 
for small entity) for each additional 50 sheets or 

CFR 1.16(s)) fraction thereof. See 35 U.S.C. 41 (a)(1 )(G) and 37 
CFR 1.16(s). 

0 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 

APPLICATION AS AMENDED - PART II 

(Column 1) (Column 2) (Column 3 
CLAIMS HIGHEST 

10/27/2022 REMAINING NUMBER 
PRESENT EXTRA RATE($) ADDITIONAL FEE($) 

I- AFTER PREVIOUSLY 
z AMENDMENT PAID FOR w 
::iii: Total * 11 Minus ** 20 =0 X $ 100 = 0 C f37CFR 1.16'ill 

z Independent * 1 Minus *** 3 =0 X $480 = 0 w f37 CFR 1.16fhll 

::iii: D Application Size Fee (37 CFR 1.16(s)) c( 

0 FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 
1.16(j)) 

TOTAL ADD'L FEE 0 
(Column 1) (Column 2) (Column 3 
CLAIMS HIGHEST 

REMAINING NUMBER 
PRESENT EXTRA RATE($) ADDITIONAL FEE($) 

AFTER PREVIOUSLY 
I- AMENDMENT PAID FOR z w Total * Minus ** = X $0 = 
::iii: (37 CFR 1.16"ill 

C Independent * Minus *** X $0 z (37 CFR 1.16(h)) = = 

w D Application Size Fee (37 CFR 1.16(s)) ::iii: 
c( LJ FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 

1.16(j)) 

TOTAL ADD'L FEE 

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. LIE 

** If the "Hiahest Number Previouslv Paid For" IN THIS SPACE is less than 20, enter "20". /BRUCE D HARRISON/ 

*** 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 information is required by 37 CFR 1.16. 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 12 minutes to complete, including gathering, 
preparing, and submitting the completed application form to the US PTO. 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. 



UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR 

17/858,825 07/06/2022 ChunhuaLI 

107046 7590 12/01/2022 

Align Technology, Inc. / WSGR 
650 Page Mill Road 
Palo Alto, CA 94304 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONERFORPATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. 

22773-826.310 

CONFIRMATION NO. 

1348 

EXAMINER 

CHEN, VIVIAN 

ART UNIT PAPER NUMBER 

1787 

NOTIFICATION DATE DELIVERY MODE 

12/01/2022 ELECTRONIC 

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. 

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the 
following e-mail address(es): 

patentdocket@wsgr.com 

PTOL-90A (Rev. 04/07) 



Office Action Summary 

Application No. 
17/858,825 

Examiner 

VIVIAN CHEN 

Applicant(s) 
LI et al. 

Art Unit 

1787 

AIA (FITF) Status 

Yes 

-- 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 3 MONTHS 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 )0 Responsive to communication(s) filed on 10/27/2022. 
□ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on __ . 

2a)D This action is FINAL. 2b) 0 This action is non-final. 
3)□ An election was made by the applicant in response to a restriction requirement set forth during the interview 

on __ ; the restriction requirement and election have been incorporated into this action. 
4)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* 
5) 0 Claim(s) 1-7 and 31-34 is/are pending in the application. 

5a) Of the above claim(s) is/are withdrawn from consideration. 

6) D Claim(s) is/are allowed. 

7) 0 Claim(s) 1-7 and 31-34 is/are rejected. 

8) □ Claim(s) __ is/are objected to. 

9) D Claim(s) __ are subject to restriction and/or election requirement 
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a 

participating intellectual property office for the corresponding application. For more information, please see 

http://www.uspto.gov/patents/init events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov. 

Application Papers 
10)□ The specification is objected to by the Examiner. 

11 )0 The drawing(s) filed on 07/06/2022 is/are: a)0 accepted or b)□ 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). 

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

Certified copies: 

a)□ All b)D Some** c)D None of the: 

1.□ Certified copies of the priority documents have been received. 

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

3.□ 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)). 

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

Attachment{s) 

1) 0 Notice of References Cited (PTO-892) 

2) D Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 
Paper No(s)/Mail Date __ . 

U.S. Patent and Trademark Office 

PTOL-326 (Rev. 11-13) Office Action Summary 

3) 0 Interview Summary (PTO-413) 

Paper No(s)/Mail Date 11/20/2022_ 

4) D Other: __ . 

Part of Paper No./Mail Date 20221120 



Application/Control Number: 17 /858,825 
Art Unit: 1787 

DETAILED ACTION 

Status of Claims 

1. Claims 1-7, 31-34 is/are pending. 

2. Claims 1-7, 31-34 is/are rejected. 

3. Claim 8-30 is/are cancelled in the Claim Amendment filed 10/27/2022. 

Notice of Pre-AJA or AJA Status 

Page 2 

4. The present application, filed on or after March 16, 2013, is being examined under the 

first inventor to file provisions of the AIA. 

5. In the event the determination of the status of the application as subject to AIA 35 U.S.C. 

102 and 103 (or as subject to pre-AIA 35 U.S.C. 102 and 103) is incorrect, any correction of the 

statutory basis for the rejection will not be considered a new ground of rejection if the prior art 

relied upon, and the rationale supporting the rejection, would be the same under either status. 

Priority 

6. Applicant's claim for the benefit of a prior-filed application under 35 U.S.C. l 19(e) or 

under 35 U.S.C. 120, 121, 365(c), or 386(c) is acknowledged. Applicant has not complied with 

one or more conditions for receiving the benefit of an earlier filing date under 35 U.S.C. 120 as 

follows: 

The later-filed application must be an application for a patent for an invention which is 

also disclosed in the prior application (the parent or original nonprovisional application or 



Application/Control Number: 17 /858,825 
Art Unit: 1787 

Page 3 

provisional application). The disclosure of the invention in the parent application and in the later­

filed application must be sufficient to comply with the requirements of 35 U.S.C. l 12(a) or the 

first paragraph of pre-AIA 35 U.S.C. 112, except for the best mode requirement. See Transco 

Products, Inc. v. Performance Contracting, Inc., 38 F.3d 551, 32 USPQ2d 1077 (Fed. Cir. 1994) 

The disclosure of the prior-filed applications, Application Nos. 13/470,681 and 

15/476,655 and 16/835,101 fails to provide adequate support or enablement in the manner 

provided by 35 U.S.C. 112(a) or pre-AIA 35 U.S.C. 112, first paragraph for one or more claims 

of this application. 

The originally filed disclosures of Application Nos. 13/470,681 (filed 05/14/2012) and 

15/476,655 (filed 03/31/2017) and 16/835,101 (filed 03/30/2020) only provides support for: 

(1) layers as a whole having specific physical properties (e.g., flexural modulus, 
elongation at break, etc.); 

(2) layers as a whole having elastic modulus which are greater than the elastic 
modulus of other layers as a whole. 

However, the originally filed disclosures of Application Nos. 13/470,681 and 15/476,655 and 

16/835,101 do NOT provide support for: 

(1) polymers themselves (e.g., copolyesters; thermoplastic polyurethane 
elastomers) having specific physical properties (e.g., flexural modulus, elongation 
at break, etc.); 

(2) polymers themselves (e.g., copolyesters) having an elastic modulus which are 
greater than the elastic modulus of other polymers. (e.g., thermoplastic 
polyurethane elastomers). 

Since in the originally filed claims, a layer as a whole can contain other components other than 

the recited polymer, this means that the recited polymer in said layer does not inherently have the 
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same physical properties as the layer as a whole. Similarly, the recited polymer in said layer 

does not inherently have the same elastic modulus as the layer as a whole. 

Application 17/553,590 (filed 12/16/2021) provides support for: (1) polymers having 

specific physical properties; and (2) polymers having an elastic modulus which is greater than 

the elastic modulus of other polymers. However, Application 17 /553,590 does not provide 

support for thermoplastic polyurethane elastomers having a flexural modulus of greater than 

35,000 psi. 

Therefore, since the language of the present claims requires the polymers themselves to 

have specific physical properties and elastic modulus values, claims 1-7, 31-34 have an effective 

priority date of 07/06/2022. 

However, if the language of the present claims is amended to require the layers as a 

whole to have specific physical properties and elastic modulus values, claims 1-7, 31-34 could 

have an effective filing date of 05/14/2012. 

Claim Rejections - 35 USC§ 112 

7. The following is a quotation of the first paragraph of 35 U.S.C. 112(a): 

(a) IN GENERAL-The specification shall contain a written description of the invention, 
and of the manner and process of making and using it, in such full, clear, concise, and exact terms as to 
enable any person skilled in the art to which it pertains, or with which it is most nearly connected, to 
make and use the same, and shall set forth the best mode contemplated by the inventor or joint inventor 
of carrying out the invention. 

The following is a quotation of the first paragraph of pre-AIA 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and 
process of making and using it, in such full, clear, concise, and exact terms as to enable any person 
skilled in the art to which it pertains, or with which it is most nearly connected, to make and use the 
same, and shall set forth the best mode contemplated by the inventor of carrying out his invention. 
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8. Claims 1-7, 31-34 is/are rejected under 35 U.S.C. 112(a) or 35 U.S.C. 112 (pre-AIA), 

first paragraph, as failing to comply with the written description requirement. The claim(s) 

contains subject matter which was not described in the specification in such a way as to 

reasonably convey to one skilled in the relevant art that the inventor or a joint inventor, or for 

pre-AIA the inventor(s), at the time the application was filed, had possession of the claimed 

invention. 

The disclosure as originally filed fails to provide support for requiring: (i) polymers 

themselves (e.g., copolyesters; thermoplastic polyurethane elastomers) having specific physical 

properties (e.g., flexural modulus, elongation at break, etc.); and (2) polymers themselves (e.g., 

copolyesters) having an elastic modulus which are greater than the elastic modulus of other 

polymers. (e.g., thermoplastic polyurethane elastomers). 

The disclosure as originally filed (including parent Application Nos. 13/470,681 (filed 

05/14/2012) and 15/476,655 (filed 03/31/2017) and 16/835,101 (filed 03/30/2020)) only 

discloses layers as a whole having specific physical properties or differences in elastic modulus. 

While parent Application 17 /553,590 (filed 12/16/2021) provides support for: (1) polymers 

having specific physical properties; and (2) polymers having an elastic modulus which is greater 

than the elastic modulus of other polymers, parent Application 17 /553,590 does not provide 

support for thermoplastic polyurethane elastomers having a flexural modulus of greater than 

35,000 psi. 

Therefore, the Claim Amendments filed 10/27/2022 introduce new matter not supported 

by the disclosure as originally filed (since previously, it is unclear whether: (i) the recited 

physical properties were required to be the physical properties of the polymers themselves; or (ii) 
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the recited physical properties were required to be the physical properties of the layers as a 

whole. 

9. The following is a quotation of 35 U.S.C. 112(b): 
(b) CONCLUSION.-The specification shall conclude with one or more claims particularly pointing 
out and distinctly claiming the subject matter which the inventor or a joint inventor regards as the 
invention. 

The following is a quotation of 35 U.S.C. 112 (pre-AIA), second paragraph: 
The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 
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10. The rejections under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AIA), second paragraph, in 

the previous Office Action mailed 08/26/2022 have been withdrawn in view of the Claim 

Amendments filed 10/27/2022. 

However, the Claim Amendments filed 10/27/2022 necessitate new ground(s) of 

rejection based on under 35 U.S.C. 112(a) or 35 U.S.C. 112 (pre-AIA), first paragraph as set 

forth in the present Office Action. 

Terminal Disclaimer 

11. The terminal disclaimer filed on 10/27/2022 disclaiming the terminal portion of the 

statutory term which would extend beyond the expiration date of U.S. Patent Nos. 9,544,691 and 

9,655,693 and 10,052,176 and 10,973,613 and 11,154,384 has been reviewed and is accepted. 

The terminal disclaimer has been recorded. 

12. The terminal disclaimer filed on 10/27/2022 disclaiming the terminal portion of the 

statutory term which would extend beyond the expiration date of any patents granted on U.S. 
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Applications Nos. 16/043,065 and 16/264,420 and 16/382,918 and 17,553,590 has been 

reviewed and is accepted. The terminal disclaimer has been recorded. 

Double Patenting 
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13. The nonstatutory double patenting rejection is based on a judicially created doctrine 

grounded in public policy (a policy reflected in the statute) so as to prevent the unjustified or 

improper timewise extension of the "right to exclude" granted by a patent and to prevent possible 

harassment by multiple assignees. A nonstatutory double patenting rejection is appropriate where 

the conflicting claims are not identical, but at least one examined application claim is not 

patentably distinct from the reference claim(s) because the examined application claim is either 

anticipated by, or would have been obvious over, the reference claim(s). See, e.g., In re Berg, 

140 F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 USPQ2d 

2010 (Fed. Cir. 1993); In re Langi, 759 F.2d 887,225 USPQ 645 (Fed. Cir. 1985); In re Van 

Ornum, 686 F.2d 937,214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 619 

(CCPA 1970); In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR l.32l(c) or l.32l(d) may 

be used to overcome an actual or provisional rejection based on nonstatutory double patenting 

provided the reference application or patent either is shown to be commonly owned with the 

examined application, or claims an invention made as a result of activities undertaken within the 

scope of a joint research agreement. See MPEP § 717 .02 for applications subject to examination 

under the first inventor to file provisions of the AIA as explained in MPEP § 2159. See MPEP 

§§ 706.02(1)(1) - 706.02(1)(3) for applications not subject to examination under the first inventor 
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to file provisions of the AIA. A terminal disclaimer must be signed in compliance with 37 CFR 

1.32l(b). 

The USPTO Internet website contains terminal disclaimer forms which may be used. 

Please visit www.uspto.gov/patent/patents-forms. The filing date of the application in which the 

form is filed determines what form (e.g., PTO/SB/25, PTO/SB/26, PTO/AIA/25, or 

PTO/AIA/26) should be used. A web-based eTerminal Disclaimer may be filled out completely 

online using web-screens. An eTerminal Disclaimer that meets all requirements is auto­

processed and approved immediately upon submission. For more information about eTerminal 

Disclaimers, refer to www.uspto.gov/patents/process/file/efs/guidance/eTD-info-I.jsp. 

14. The nonstatutory double patenting rejections based on U.S. Patent Nos. 9,655,691 (LI ET 

AL) or 9,655,693 (LI ET AL) or 10,052,176 (LI ET AL) or 10,973,613 (LI ET AL) or 

11,154,384 (LI ET AL) in the previous Office Action mailed 10/27/2022 have been withdrawn in 

view of the Terminal Disclaimers filed 10/27/2022. 

15. The provisional nonstatutory double patenting rejections based on copending 

Application Nos. 16/043,065 (US 2019/0183611) (LI ET AL) or 16/264,420 (U.S. 

2019/0159870) (LI ET AL) or 16/382,918 (US 2019/0231484) (LI ET AL) or Application No. 

17 /553,590 (LI ET AL) in the previous Office Action mailed 10/27/2022 have been withdrawn 

in view of the Terminal Disclaimers filed 10/27/2022. 

* * * 
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16. Claims 1-7, 31-34 is/are provisionally rejected on the ground of nonstatutory double 

patenting as being unpatentable over: 

• claims 1-30 of copending Application No. 17 /902,445 (LI ET AL); 

in view of TADROS ET AL (US 2005/0100853), 

and in view of DESIMONE ET AL (US 2006/0078841). 

The above copending Application claims a dental appliance comprising a multilayer film, 

or methods related to said multilayer film, wherein the multilayer film comprises: 

• a second layer comprising a thermoplastic polyurethane (TPU) elastomer 
( corresponding to the recited "second layer"), wherein the first soft outer layer has 
physical properties (e.g., hardness, elongation at break, tensile strength, etc.) as recited in 
present application claims 1, 31-32, etc.; 

• a first layer comprising a copolyester ( corresponding to the recited "first layer"), 
wherein the first layer has physical properties (e.g., flexural modulus, elongation at yield, 
tensile modulus, tensile strength at yield, elongation at break, light transmission, etc.) as 
recited in present application claims 1-2, 33, etc.; 

• a third layer comprising a copolyester ( corresponding to the recited "third layer"); 

• a fourth layer comprising thermoplastic polyurethane (TPU) elastomer (corresponding 
to the recited "fourth layer"); 

wherein the copolyester of at least the first layer has an elastic modulus which is greater 

than the thermoplastic polyurethane elastomer in the soft outer polymer layers. 

Features not explicitly claimed in the above U.S. copending Application are known in the 

prior art. 

TAD ROS ET AL '853 discloses that it is well known in the art to form dental appliances 

for adjusting the alignment of a patent's teeth, wherein the appliance is formed from a multilayer 

sheet comprising: 
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• a copolyester layer (e.g., containing polyethylene terephthalate copolymerized 
with cyclohexanedimethanol (PETG), etc.); 

• a second elastomer layer (e.g., containing polyurethane elastomer). 

The dental appliance is formed by: 

• providing the above multilayer sheet; 

• providing a mold; 

• thermoforming the multilayer sheet over the mold to form a plurality of cavities 
designed to receive and reposition the patient's teeth from a first position to a 
second position. 

(paragraph 0015, 0019, 0022-0023, 0067, 0073, 0087-0088, etc.) 

DESIMONE ET AL '841 discloses that it is well known in the art to use copolyesters 

having physical properties (e.g., flexural modulus, elongation at yield, tensile modulus, tensile 

strength at yield, elongation at break, light transmission, etc.) as recited in present application 

claims 1-2, 8-11, 18, 24-27, etc., as components in dental appliances (e.g., appliances for 

repositioning a patient's teeth). (paragraph 0023, 0027, 0030, 0044, etc.) 

Regarding claims 1-7, 31-34, it would have been obvious to one of ordinary skill in the 

art before the effective filing date of the claimed invention to utilize a multilayer sheet 

comprising soft outer layers containing TPU elastomer on both sides of a hard inner layer 

containing copolyester as claimed in copending Application No. 17 /553,590 in a known dental 

appliance production method as disclosed in TADROS ET AL '853 in order to produce useful 

dental aligning appliances with compliant teeth-containing surfaces (to provide uniform 

repositioning force across teeth surfaces) and optionally compliant mouth-contacting surfaces (to 

provide enhanced comfort during usage). 
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copolyester sub-layers to form the hard inner layer in the multilayer materials claimed in 

copending Application No. 17 /553,590 in order to optimize the strength, thermoforming 
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properties, and/or rigidity ( or flexibility) of the dental appliance for specific applications and/or 

usage conditions. 

Further regarding claims 1-2, 31-33, one of ordinary skill in the art would have utilized: 

(i) TPU elastomers having physical properties which are substantially similar to the desired 

physical properties of the soft outer layer(s); and (ii) copolyesters having physical properties 

which are substantially similar to the desired physical properties of the hard inner layer(s); in the 

multilayer materials as claimed in copending Application No. 17 /902,445 in order to simplify the 

production of dental appliances with specific overall physical mechanical properties. 

Further regarding claims 1-2, 33, one of ordinary skill in the art would have utilize 

known, commercially available copolyester materials having physical properties as recited in 

application claims 1-2, 33 as disclosed in DESIMONE ET AL '841 in the hard layer(s) in the 

multilayer materials as claimed in copending Application No. 17 /902,445 in order to produce 

dental appliances with the required structural strength, shape-retention, as well as the necessary 

tooth-repositioning force for specific applications. 

Further regarding claim 1, one of ordinary skill in the art would have selected the 

stiffness and/or flexibility ( as reflected by the flexural modulus) of the thermoplastic 

polyurethane elastomer in at least the first layer in the multilayer materials as claimed in 

copending Application No. 17 /902,445 in order to obtain the desired comfort and/or 

repositioning force for specific applications. 
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Further regarding claim 1, it is conventional in the art to trim excess material from 

thermoformed articles after shaping in order to obtain the desired final product. 

Regarding claim 34, one of ordinary skill in the art would have selected the relative 

thicknesses of the first layer and second layers in the multilayer materials as claimed in 

copending Application No. 17 /902,445 in order to obtain a desirable compromise between 

patient comfort (as provided by softer outer layers) and repositioning force (as provided by 

stiffer inner layers). 

This is a provisional nonstatutory double patenting rejection because the patentably 

indistinct claims have not in fact been patented. 

Claim Rejections - 35 USC§ 103 (AJA) 

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

rejections set forth in this Office action: 

A patent for a claimed invention may not be obtained, notwithstanding that the claimed invention is not 
identically disclosed as set forth in section 102, if the differences between the claimed invention and the 
prior art are such that the claimed invention as a whole would have been obvious before the effective 
filing date of the claimed invention to a person having ordinary skill in the art to which the claimed 
invention pertains. Patentability shall not be negated by the manner in which the invention was made. 

18. The rejections under 35 U.S.C. 103 as being unpatentable based on TADROS ET AL 

(US 2005/0100853), and citing WHEELER, deceased ET AL (US 5,335,675) has been 

withdrawn in view of Applicant's arguments presented in the Interview on 10/20/2022 and in 

Applicant's arguments filed 10/27/2022. 

WHEELER, deceased ET AL '675 does not provide adequately specific teachings or 

suggestions with respect to the application of the disclosed polyurethane elastomers in dental 

applications. 
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19. Applicant's arguments filed 10/27/2022 with respect to the nonstatutory double patent 

rejections and provisional nonstatutory double patent rejections rejection(s) in the previous 

Office Action mailed 08/26/2022 have been fully considered and are persuasive in the Terminal 

Disclaimers filed 10/27/2022. 

20. Applicant's arguments filed 10/27/2022 and Applicant's arguments presented during the 

Interview on 10/20/2022 with respect to the rejections under 35 U.S.C. 103 based on TADROS 

ET AL (US 2005/0100853) and citing WHEELER, deceased ET AL (US 5,335,675) have been 

fully considered and are persuasive. 

WHEELER, deceased ET AL '675 does not provide adequately specific teachings or 

suggestions with respect to the application of the disclosed polyurethane elastomers in dental 

applications. 

However, upon further consideration, the present Office Action contains new ground(s) 

of rejection under 35 U.S.C. 112(a) or 35 U.S.C. 112 (pre-AIA), first paragraph, (new matter) in 

view of the Claim Amendments filed 10/27/2022. 
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21. Any inquiry concerning this communication or earlier communications from the 
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examiner should be directed to Vivian Chen (\.!i\i,m.chcn(h.,snto.gov) whose telephone number 

is (571) 272-1506. The examiner can normally be reached on Monday through Thursday from 

8:30 AM to 6 PM. The examiner can also be reached on alternate Fridays. 

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

supervisor, Callie Shosho, can be reached on (571) 272-1123. The fax phone number for the 

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

The General Information telephone number for Technology Center 1700 is (571) 272-

1700. 

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). 

November 20, 2022 

/Vivian Chen/ 

Primary Examiner, Art Unit 1787 
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From: 
Cc: 

patentdocket@wsgr.com,, 
PAIR_eOfficeAction@uspto.gov 
PAIR_eOfficeAction@uspto.gov 

Subject: Private PAIR Correspondence Notification for Customer Number 107046 

Dec 01, 2022 03:35:14 AM 

Dear PAIR Customer: 

Align Technology, Inc./ WSGR 
650 Page Mill Road 
Palo Alto, CA 94304 
UNITED STATES 

The following US PTO patent application(s) associated with your Customer Number, 107046 , have 
new outgoing correspondence. This correspondence is now available for viewing in Private PAIR. 

The official date of notification of the outgoing correspondence will be indicated on the form PTOL-90 
accompanying the correspondence. 

Disclaimer: 
The list of documents shown below is provided as a courtesy and is not part of the official file 
wrapper. The content of the images shown in PAIR is the official record. 

Application 
17858825 

Document 
CTNF 
EXIN 
892 

Mailroom Date 
12/01/2022 
12/01/2022 
12/01/2022 

Attorney Docket No. 
22773-826.310 
22773-826.310 
22773-826.310 

To view your correspondence online or update your email addresses, please visit us anytime at 
https ://sportal. uspto .gov/secu re/myportal/privatepair. 

If you have any questions, please email the Electronic Business Center (EBC) at EBC@uspto.gov 
with 'e-Office Action' on the subject line or call 1-866-217-9197 during the following hours: 

Monday - Friday 6:00 a.m. to 12:00 a.m. 

Thank you for prompt attention to this notice, 

UNITED STATES PATENT AND TRADEMARK OFFICE 

PATENT APPLICATION INFORMATION RETRIEVAL SYSTEM 



UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR 

17/858,825 07/06/2022 ChunhuaLI 

107046 7590 02/02/2023 

Align Technology, Inc. / WSGR 
650 Page Mill Road 
Palo Alto, CA 94304 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONERFORPATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. 

22773-826.310 

CONFIRMATION NO. 

1348 

EXAMINER 

CHEN, VIVIAN 

ART UNIT PAPER NUMBER 

1787 

NOTIFICATION DATE DELIVERY MODE 

02/02/2023 ELECTRONIC 

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. 

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the 
following e-mail address(es): 

patentdocket@wsgr.com 

PTOL-90A (Rev. 04/07) 



Application No. Applicant(s) 
17/858,825 LI et al. 

Applicant-Initiated Interview Summary Examiner Art AIA {First Inventor 

VIVIAN CHEN Unit to File) Status 

1787 Yes 

VIVIAN CHEN Primary Examiner Telephonic 
Mr. Franklin Chu Attorne 
Ms. Esther Kepplinger Attorne 

Date of Interview: 19 January 2023 

Issues Discussed: 

Other 

Mr. Chuu discussed the proposed Claim Amendments emailed 01/09/2023 with respect to: (i) the 
outstanding rejections under 35 USC 112(a); and (ii) the issue of effective priority dates for the claims. 

The Examiner indicate that the proposed Claim Amendments emailed 01/09/2023 would NOT fully 
address (i) and (ii) above, since the proposed language "layer HAS a single polymer" still allows for the 
presence of other materials which allows the physical properties of the "single polymer" to be different 
from the physical properties of the layer AS A WHOLE. 

The Examiner suggested 2 possible claim amendments which would probably simultaneously resolve 
both (i) and (ii) above: 

(1) claim language such as " ... layer CONSISTING of a single polymer, wherein the POLYMER has [ 
specific physical properties] ... " 

(2) claim language such as " ... layer contains a SINGLE POLYMER, wherein the LAYER has [specific 
physical properties] ... " 

Option (2) is the most clearly supported by the disclosure as originally filed and preferred by the 
Examiner. 

Page 

1 of 2 

Option (1) is only implicitly supported by the disclosure as originally filed since for a layer CONSISTING 
of a single material, the physical properties of the layer and the material necessarily would be effectively 
the same. The Examiner further noted that the use of "consisting" language makes option (1) 
substantially more restrictive than option (2), which allows for the presence of other non-polymeric 
materials (e.g., conventional additives, etc.). 

No definite agreement on patentability was reached. 

ATTACHMENT: 17858825-lnterview-Agenda-09-JAN-2023-email.pdf 

0 Attachment 

U.S. Patent and Trademark Office 
PTOL-413/413b (Rev. Oct. 2019) Interview Summary Paper No. 2023019 



Application No. Applicant(s) 
17/858,825 LI et al. 

Applicant-Initiated Interview Summary Examiner Art AIA {First Inventor Page 
VIVIAN CHEN Unit to File) Status 

1787 Yes 2 of 2 

NIVIAN CHEN/ 
Primary Examiner, Art Unit 1787 I 
Applicant is reminded that a complete written statement as to the substance of the interview must be made of record in 
the application file. It is the applicants responsibility to provide the written statement, unless the interview was initiated 
by the Examiner and the Examiner has indicated that a written summary will be provided. See MPEP 713.04 
Please further see: 
MPEP 713.04 
Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews, paragraph (b) 
37 CFR § 1 .2 Business to be transacted in writing 

Applicant recordation instructions: 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. 

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. 

U.S. Patent and Trademark Office 
PTOL-413/413b (Rev. Oct. 2019) Interview Summary Paper No. 2023019 



For Discussion Purposes Only 
Please Do Not Enter 

Application No.: 17/858,825 
Title: 
Filing Date: 

Multilayer Polymer Sheets 
July 6, 2022 

Examiner: Vivian Chen 
Attorney Docket No.: 22773-826.310 

Patent Examiner Telephonic Interview Agenda - (.January 19th, 2023, 3 PM EST) 

Applicant thanks Examiner Chen for her availability at the above indicated time. The 

interview will be attended by representatives for Applicant, Yahn Lin (Franklin) Chu (Reg. No. 

75,946; ychu@wsgr.com) and Esther Kepplinger (Reg. No. 57,243; ekepplinger@wsgr.com), 

and Examiner Chen. 

PROPOSED TOPICS FOR DISCUSSION: 

I. Rejections under 35 USC § 112(a) 

II. Proposed Amendment: 

1. A method of making a multilayer dental aligner for repositioning a patient's teeth 
from a first arrangement toward a second arrangement, the method comprising: 

providing a multilayer sheet comprising three polymer layers, the three polymer 
layers comprising: 

a first layer comprising a, wherein the first layer has a single polymer, and 
wherein the single polymer of the first layer is a co-polyester, the co polyester having a 
flexural modulus greater than 150,000 psi, an elongation at yield of greater than 4%, a 
tensile modulus greater than 150,000 psi, a tensile strength at yield of 4000-6500 psi, and 
an elongation at break of greater than 70%; and 

a second layer comprising a, wherein the second layer has a single 
polymer, and wherein the single polymer of the second layer is a thermoplastic 
polyurethane elastomer, the thennoplastic polyurethane elastomer having a fle~mral 
modulus greater than 35,000 psi, an ultimate tensile strength of greater than 5000 psi; an 
elongation at break of greater than 200%, and a hardness of 60A to 85D; and 

a third layer; 
wherein the co-polyester has an elastic modulus greater than the 

thermoplastic polyurethane elastomer; 
providing a mold; 
thermoforming the multilayer sheet over the mold to form a plurality of tooth­

receiving cavities configured to receive and reposition the patient's teeth from the first 
arrangement toward the second arrangement; and 

trimming excess material from the thermoformed multilayer sheet to form the 
multilayer dental aligner. 

1 



I hereby certify that this correspondence is being filed via 
EFS-Web with the United States Patent and Trademark Office 

on __ ~Fe=b=ru=a=ry~l=,2=0=23~---------

WILSON SONSINI GOODRICH & ROSATI 

By:_~/=Se=le=n=a ~W~h=ita=k=er~-P~a=gu=ie=t~/ ______ _ 

Attorney Docket No.: 22773-826.310 
Client Ref. No.: 1228.US.D I.Cl.Cl.Cl 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of: 

Chunhua LI et al. 

Application No.: l 7 /858,825 

Filed: July 6, 2022 

For: MULTILAYER POLYMER SHEETS 

Customer No.: 107046 

MAIL STOP: AMENDMENT 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Commissioner: 

Confirmation No.: 1348 

Examiner: Vivian CHEN 

Art Unit: 1787 

RESPONSE TO NON-FINAL OFFICE ACTION 

In response to the Non-final Office Action mailed December 1, 2022, please enter the 

following remarks. This response is submitted prior to the three-month response ending on 

March 1, 2023. Accordingly, this response is timely filed. 

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

Remarks begin on page 4. 
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Appl. No.: 17 /858,825 Attorney Docket No.: 22773-826.310 
Reply to Office Action of December 1, 2022 

AMENDMENTS TO THE CLAIMS 

This listing of claims will replace all prior versions, and listings of claims m the 

application: 

Listing of Claims: 

1. (Currently Amended) A method of making a multilayer dental aligner for repositioning a 

patient's teeth from a first arrangement toward a second arrangement, the method comprising: 

providing a multilayer sheet comprising three polymer layers, the three polymer layers 

compnsmg: 

a first layer comprising consisting of a co-polyester, the co-polyester having a 

flexural modulus greater than 150,000 psi, an elongation at yield of greater than 4%, a tensile 

modulus greater than 150,000 psi, a tensile strength at yield of 4000-6500 psi, and an elongation 

at break of greater than 70%; and 

a second layer comprising consisting of a thermoplastic polyurethane elastomer, 

the thermoplastic polyurethane elastomer having a flexural modulus greater than 35,000 psi, an 

ultimate tensile strength of greater than 5000 psi[[;]].,_ an elongation at break of greater than 

200%, and a hardness of 60A to 85D; and 

a third layer; 

wherein the co-polyester has an elastic modulus greater than the thermoplastic 

polyurethane elastomer; 

providing a mold; 

thermoforming the multilayer sheet over the mold to form a plurality of tooth-receiving 

cavities configured to receive and reposition the patient's teeth from the first arrangement toward 

the second arrangement; and 

trimming excess material from the thermoformed multilayer sheet to form the multilayer 

dental aligner. 

2. (Original) The method of claim 1, wherein the co-polyester has a light transmission 

between 400 nm and 800 nm of greater than about 75%. 
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Appl. No.: 17 /858,825 Attorney Docket No.: 22773-826.310 
Reply to Office Action of December 1, 2022 

3. (Original) The method of claim 1, wherein the third layer comprises a same or different 

co-polyester. 

4. (Original) The method of claim 1, wherein the first layer is disposed adjacent to the third 

layer. 

5. (Original) The method of claim 1, wherein the first layer is coextruded with or laminated 

to the third layer. 

6. (Original) The method of claim 1, wherein the multilayer sheet further comprises a 

fourth layer comprising a same or different thermoplastic polyurethane elastomer. 

7. (Original) The method of claim 6, wherein the first layer and the third layer are disposed 

between the second layer and the fourth layer. 

8-30. (Canceled) 

31. (Previously Presented) The method of claim 1, wherein the thermoplastic polyurethane 

elastomer comprises a compression set at about 70° C of greater than 40% after 24 hours. 

32. (Previously Presented) The method of claim 1, wherein the thermoplastic polyurethane 

elastomer comprises a light transmission between 400 nm and 800 nm of greater than about 75%. 

33. (Previously Presented) The method of claim 1, wherein the co-polyester has a stress 

relaxation at 24 hours in a wet environment of between 90-100% humidity of greater than 10%. 

34. (Previously Presented) The method of claim 1, wherein the first layer is thicker than the 

second layer. 
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Appl. No.: 17 /858,825 Attorney Docket No.: 22773-826.310 
Reply to Office Action of December 1, 2022 

REMARKS 

Upon entry of the instant amendments, claims 1-7 and 31-34 will be pending. 

Independent claim I has been herein amended. Support for the amendments can be found 

throughout the application as filed. No new matter is introduced. Reconsideration in view of the 

remarks herein is respectfully requested. 

Examiner Interview Summary 

Applicant thanks Examiner Vivian Chen for her time and courtesy during the examiner 

interview conducted on January 19th, 2023. The interview was attended by Examiner Chen and 

representatives for Applicant, Esther Kepplinger (Reg. No. 57,243) and Yahn Lin (Franklin) Chu 

(Reg. No. 75,946). During the interview, the rejections of record and proposed amendments were 

discussed. Agreement was reached that certain claim language would overcome the asserted 

priority and§ 112 rejections, including, for example, reciting "a first layer comprising consisting 

of a co-polyester" and "a second layer comprising consisting of a thermoplastic polyurethane 

elastomer." Applicant respectfully submits that the pending claims have been amended in 

accordance with the claim language discussed during the interview. 

Priority to Parent Applications 

The Office Action alleged a lack of compliance with conditions under 35 U.S.C. § 120 

for receiving the benefit of an earlier filing date, including to parent applications 13/470,681 

(filed 05/14/2012), 15/476,655 (filed 03/31/2017), and 16/835,101 (filed 03/30/2020). Applicant 

respectfully disagrees. Nonetheless, solely in the interest of expediting allowance, the pending 

claims have been herein amended. Consistent with the discussions during the examiner 

interview, independent claim I has been amended to recite in part "a first layer consisting of a 

co-polyester, the co-polyester" having certain properties, and "a second layer consisting of a 

thermoplastic polyurethane elastomer, the thermoplastic polyurethane elastomer" having certain 

properties. In view of the present amendments, Applicant respectfully submits that the claimed 

subject matter is entitled to the benefit of the earlier filing dates of the parent applications, 

including to May 14, 2012. See Office Action, 4. Accordingly, withdrawal of the remarks against 

the claimed priority is respectfully requested. 
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Appl. No.: 17 /858,825 Attorney Docket No.: 22773-826.310 
Reply to Office Action of December 1, 2022 

35 USC§ 112 

Applicant notes with appreciation the withdrawal of the prior rejections under 35 U.S.C. 

§ l 12(b) or 35 U.S.C. § 112 (pre-AIA), second paragraph. See Office Action, 6. 

In the instant Office Action, claims 1-7 and 31-34 were rejected under 35 U.S.C. § l 12(a) 

or 35 U.S.C. § 112 (pre-AIA), first paragraph, as allegedly failing to comply with the written 

description requirement. Applicant respectfully disagrees. Nonetheless, solely in the interest of 

expediting allowance, the pending claims have been herein amended. Consistent with the 

discussions during the examiner interview, independent claim 1 has been amended to recite in 

part "a first layer consisting of a co-polyester, the co-polyester" having certain properties, and "a 

second layer consisting of a thermoplastic polyurethane elastomer, the thermoplastic 

polyurethane elastomer" having certain properties. In view of the present amendments, Applicant 

respectfully submits that the alleged written description issues have been addressed. Withdrawal 

of the rejections under 35 U.S.C. § 112 is respectfully requested. 

35 USC§ 103 

Applicant notes with appreciation the withdrawal of the prior rejections under 35 U.S.C. 

§ 103. See Office Action, 12-13. As the instant Office Action indicates, "WHEELER, deceased 

ET AL '675 does not provide adequately specific teachings or suggestions with respect to the 

application of the disclosed polyurethane elastomers in dental applications." Id. 

Alleged Double Patenting 

Claims 1-7 and 31-34 were provisionally rejected on the ground of alleged nonstatutory 

double patenting over co-pending Application No. l 7 /902,445 (Li et al.) in view of Tadros et al. 

(US 2005/0100853) and in view of Desimone et al. (US 2006/0078841). Without conceding to 

the Office Action's characterizations of these various references, Applicant respectfully submits 

that a Terminal Disclaimer has been submitted herewith. Withdrawal of the double patenting 

rejections and a Notice of Allowance of claims 1-7 and 31-34 is respectfully requested. 
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Appl. No.: 17 /858,825 Attorney Docket No.: 22773-826.310 
Reply to Office Action of December 1, 2022 

CONCLUSION 

In view of the foregoing, Applicant believes all claims now pending in this Application 

are in condition for allowance. The issuance of a formal Notice of Allowance at an early date is 

respectfully requested. Further, the Commissioner is hereby authorized to charge any additional 

fees or credit any overpayment in connection with this paper to Deposit Account No. 23-2415. 

If the Examiner believes a telephone conference would expedite prosecution of this 

application, please telephone the undersigned at 206-573-2274. 

Dated: February 1, 2023 

WILSO SONSINI GOODRICH & ROSATI 
650 Page Mill Road 
Palo Alto, CA 94304-1050 
Tel: 650-493-9300 
Fax 650-493-6811 

Respectfully submitted, 

/Yahn Lin CHU/ 
Yahn Lin CHU 
Registration No. 75,946 
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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. 

TERMINAL DISCLAIMER TO OBVIATE A PROVISIONAL DOUBLE PATENTING I Docket Number (Optional) 

REJECTION OVER A PENDING "REFERENCE" APPLICATION 22773-826-309 

In re Application of: Chunhua LI et al. 

Application No.: 17/858,825 

Filed: July 6, 2022 

For: MULTILAYER POLYMER SHEETS 

The applicant, Align Technology Inc. , owner of 1 QQ percent interest in the instant application hereby 
disclaims, except as provided below, the terminal part of the statutory term of any patent granted on the instant application which would extend 
beyond the expiration date of the full statutory term of any patent granted on pending reference Application No. 17/902,445 filed September 
2, 2022, as the term of any patent granted on said reference application may be shortened by any terminal disclaimer filed prior to the grant of 
any patent on the pending reference application. The applicant hereby agrees that any patent so granted on the instant application shall be 
enforceable only for and during such period that it and any patent granted on the reference application are commonly owned. 

This agreement runs with any patent granted on the instant application and is binding upon the grantee, its successors or assigns. 

In making the above disclaimer, the applicant does not disclaim the terminal part of any patent granted on the instant application that would 
extend to the expiration date of the full statutory term of any patent on said reference application, "as the term of any patent granted on said 
reference application may be shortened by any terminal disclaimer filed prior tot he grant of any patent on the pending reference application," 
in the event that: any such patent granted on the pending reference application expires for failure to pay a maintenance fee, is held 
unenforceable, is found invalid by a court of competent jurisdiction, is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 
1.321, has all claims canceled by a reexamination certificate, is reissued, or is in any manner terminated prior to the expiration of its full 
statutory term as presently shortened by any terminal disclaimer filed prior to its grant. 

Check either box 1 or 2 below, if appropriate 

1. D The undersigned is the applicant. If the applicant is an assignee, the undersigned is authorized to act on behalf of the assignee. 

I hereby acknowledge that any willful false statements made are punishable under 18 U.S.C. 1001 by fine or imprisonment of not more 
than five (5) years, or both. 

2. [2J The undersigned is an attorney or agent of record. Reg. No._7_5~,9_4_6 _____ _ 

/Yahn Lin CHU/ February 1 , 2023 
Signature Date 

Yahn Lin CHU 
Typed or printed name 

Attorney of Record 206-573-2274 
Title Telephone Number 

[2J Terminal disclaimer fee under 37 CFR 1.20(d) included. 

WARNING: Information on this form may become public. Credit card information should not 
be included on this form. Provide credit card information and authorization on PT0-2038. 

A Federal agency may not conduct or sponsor, and a person is not required to respond to, nor shall a person be subject to a penalty for failure to comply with an 
information collection subject to the requirements of the Paperwork Reduction Act of 1995, unless the information collection has a currently valid 0MB Control 
Number. The 0MB Control Number for this information collection is 0651-0031. Public burden for this form is estimated to average 12 minutes per response, 
including the time for reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and completing and reviewing the 
information collection. Send comments regarding this burden estimate or any other aspect of this information collection, including suggestions for reducing this 
burden to the Chief Administrative Officer, United States Patent and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450 or email 
lnformationCollection@uspto.gov. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. If filing this completed form by mail, 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. 



Electronic Patent Application Fee Transmittal 

Application Number: 17858825 

Filing Date: 06-Jul-2022 

Title of Invention: MULTILAYER POLYMER SHEETS 

First Named Inventor/Applicant Name: Chunhua LI 

Filer: Yahn Lin Chu/Selena Whitaker-Paquiet 

Attorney Docket Number: 22773-826.310 

Filed as Large Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 



Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Miscellaneous: 

STATUTORY OR TERMINAL DISCLAIMER 1814 1 170 170 

Total in USO($) 170 



Electronic Acknowledgement Receipt 

EFSID: 47465112 

Application Number: 17858825 

International Application Number: 

Confirmation Number: 1348 

Title of Invention: MULTILAYER POLYMER SHEETS 

First Named Inventor/Applicant Name: Chunhua LI 

Customer Number: 107046 

Filer: Yahn Lin Chu/Selena Whitaker-Paquiet 

Filer Authorized By: Yahn Lin Chu 

Attorney Docket Number: 22773-826.310 

Receipt Date: 01-FEB-2023 

Filing Date: 06-JUL-2022 

Time Stamp: 17:06:00 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type DA 

Payment was successfully received in RAM $170 

RAM confirmation Number E202321H06353772 

Deposit Account 232415 

Authorized User Selena Whitaker-Paquiet 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 

37 CFR 1.21 (Miscellaneous fees and charges) 



File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

265887 

1 Transmittal Letter 
22773_826_31 0_exTRNSMTL. 

no 1 
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88766c1f6150e41 a97f9821 ceaa447cd 1 c2e 
077f 

Warnings: 

Information: 

117662 
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22773_826_310_exResp_NFOA 

yes 6 
_dtd_ 12_ 1 _2022.pdf 
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Multipart Description/PDF files in .zip description 

Document Description Start End 

Amendment/Request for Reconsideration-After Non-Final Rejection 1 1 

Claims 2 3 

Applicant Arguments/Remarks Made in an Amendment 4 6 
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Applications 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 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
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 
the application. 
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

TRANSMITTAL 
FORM 

(to be used for all correspondence after initial filing) 

Total Number of Pages in This Submission 8 

Filing Date 

First Named Inventor 

Art Unit 

Examiner Name 

Attorney Docket Number 

. . . . 

July 6, 2022 

Chunhua LI et al. 

1787 

Vivian CHEN 

22773-826.310 

ENCLOSURES (Check all that apply) 

□ □ □ After Allowance Communication to TC 
Fee Transmittal Form Drawing(s) 

~ □ Licensing-related Papers □ Appeal Communication to Board 
Fee Attached of Appeals and Interferences 

~ □ Petition □ Appeal Communication to TC 
Amendment/Reply (Appeal Notice, Brief, Reply Brief) 

□ □ Petition to Convert to a □ After Final Provisional Application Proprietary Information 

□ □ Power of Attorney, Revocation □ Status Letter Affidavits/declaration(s) Change of Correspondence Address 

□ ~ Terminal Disclaimer □ 
Other Enclosure(s) (please Identify 

Extension of Time Request below): 

□ Express Abandonment Request □ Request for Refund 

□ Information Disclosure Statement □ CD, Number of CD(s) 

□ Landscape Table on CD 

□ 
Certified Copy of Priority I Remarks I 
Document(s) 

□ Reply to Missing Parts/ 
Incomplete Application 
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Reply to Missing Parts 
under 37 CFR 1.52 or 1.53 

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT 
Firm Name 

WILSON SONSINI GOODRICH & ROSATI 
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/Yahn Lin CHU/ 

Printed name 
Yahn Lin CHU 

Date February 1 , 2023 I Reg. No. 175,946 

r 
CERTIFICATE OF TRANSMISSION/MAILING 

I hereby certify that this correspondence is being facsimile transmitted to the USPTO or deposited with the United States Postal Service with 
sufficient postage as first class mail in an envelope addressed to: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450 on 
the date shown below: 
Signature 

/Selena Whitaker-Paquiet/ 

\!::yped or printed name Selena WHITAKER-PAQUIET I Date I February 1 , 2023 

A Federal agency may not conduct or sponsor, and a person is not required to respond to, nor shall a person be subject to a penalty for failure to comply with an 
information collection subject to the requirements of the Paperwork Reduction Act of 1995, unless the information collection has a currently valid 0MB Control 
Number. The 0MB Control Number for this information collection is 0651-0031. Public burden for this form is estimated to average 2 hours per response, 
including the time for reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and completing and reviewing the 
information collection. Send comments regarding this burden estimate or any other aspect of this information collection, including suggestions for reducing this 
burden to the Chief Administrative Officer, United States Patent and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450 or email 
lnformationCollection@uspto.gov. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. If filing this completed form by mail, send to: 
Commissioner for Patents, P .0. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PTO-9199 and select option 2. 
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To: 
From: 
Cc: 

patentdocket@wsgr.com,, 
PAIR_eOfficeAction@uspto.gov 
PAIR_eOfficeAction@uspto.gov 

Subject: Private PAIR Correspondence Notification for Customer Number 107046 

Feb 02, 2023 03:40:10 AM 

Dear PAIR Customer: 

Align Technology, Inc./ WSGR 
650 Page Mill Road 
Palo Alto, CA 94304 
UNITED STATES 

The following US PTO patent application(s) associated with your Customer Number, 107046 , have 
new outgoing correspondence. This correspondence is now available for viewing in Private PAIR. 

The official date of notification of the outgoing correspondence will be indicated on the form PTOL-90 
accompanying the correspondence. 

Disclaimer: 
The list of documents shown below is provided as a courtesy and is not part of the official file 
wrapper. The content of the images shown in PAIR is the official record. 

Application 
17858825 

Document 
EXIN 
QA.APPENDIX 

Mailroom Date 
02/02/2023 
02/02/2023 

Attorney Docket No. 
22773-826.310 
22773-826.310 

To view your correspondence online or update your email addresses, please visit us anytime at 
https ://sportal. uspto .gov/secu re/myportal/privatepair. 

If you have any questions, please email the Electronic Business Center (EBC) at EBC@uspto.gov 
with 'e-Office Action' on the subject line or call 1-866-217-9197 during the following hours: 

Monday - Friday 6:00 a.m. to 12:00 a.m. 

Thank you for prompt attention to this notice, 

UNITED STATES PATENT AND TRADEMARK OFFICE 

PATENT APPLICATION INFORMATION RETRIEVAL SYSTEM 



Application Number Application/Control No. Applicant(s)/Patent under 
Reexamination 

* 17/858,825 * 
17/858,825 LI et al. 

Examiner Art Unit 

CHEN, VIVIAN 1787 

Document Code - DISQ Internal Document - DO NOT MAIL 

TERMINAL 
~ APPROVED D DISAPPROVED 

DISCLAIMER 

Date Filed: 
01 February 2023 

Approved/Disapproved by: 

/JEAN PROCTOR/ 

Technology Center: OPLC 

Telephone: (571)272-1040 

U.S. Patent and Trademark Office 
TSS-IFW 

This patent is subject 
to a Terminal 

Disclaimer 

Terminal Disclaimer Part of Paper No. 20230205 



PTO/SB/06 (09-11) 
Approved for use through 1/31/2014. 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 I Filing Date I Substitute for Form PTO-875 
17/858,825 07/06/2022 □To be Mailed 

ENTITY: 0 LARGE D SMALL D MICRO 

APPLICATION AS FILED - PART I 
Column 1) (Column 2) 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) 

LJ BASIC FEE N/A N/A N/A 
(37 CFR 1.16(al, (bl, or (ell 

LJ SEARCH FEE N/A N/A N/A 
(37 CFR 1.16(k), (ii, or (m)) 

LJ EXAMINATION FEE N/A N/A N/A 
(37 CFR 1.16(0), (pl, or !nii 

TOTAL CLAIMS 
minus 20 = * X $100 = 

(37CFR 1.16(i)) 

INDEPENDENT CLAIMS 
minus 3 = * X $480 = 

(37 CFR 1.16(h)) 

If the specification and drawings exceed 100 sheets 

□APPLICATION SIZE FEE (37 
of paper, the application size fee due is $310 ($155 
for small entity) for each additional 50 sheets or 

CFR 1.16(s)) fraction thereof. See 35 U.S.C. 41 (a)(1 )(G) and 37 
CFR 1.16(s). 

0 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 

APPLICATION AS AMENDED - PART II 

(Column 1) (Column 2) (Column 3 
CLAIMS HIGHEST 

02/01/2023 
REMAINING NUMBER 

PRESENT EXTRA RATE($) ADDITIONAL FEE($) 
I- AFTER PREVIOUSLY 
z AMENDMENT PAID FOR w 
::iii: Total * 11 Minus ** 20 =0 X $ 100 = 0 C f37CFR 1.16'ill 

z Independent * 1 Minus *** 3 =0 X $480 = 0 w f37 CFR 1.16fhll 

::iii: D Application Size Fee (37 CFR 1.16(s)) c( 

0 FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 
1.16(j)) 

TOTAL ADD'L FEE 0 
(Column 1) (Column 2) (Column 3 
CLAIMS HIGHEST 

REMAINING NUMBER 
PRESENT EXTRA RATE($) ADDITIONAL FEE($) 

AFTER PREVIOUSLY 
I- AMENDMENT PAID FOR z 
w Total * Minus ** = X $0 = 
::iii: (37 CFR 1.16"ill 

C Independent * Minus *** X $0 z (37 CFR 1.16(h)) = = 

w D Application Size Fee (37 CFR 1.16(s)) ::iii: 
c( LJ FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 

1.16(j)) 

TOTAL ADD'L FEE 

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. LIE 

** If the "Hiahest Number Previouslv Paid For" IN THIS SPACE is less than 20, enter "20". /BRENDA MURPHY/ 

*** 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 information is required by 37 CFR 1.16. 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 12 minutes to complete, including gathering, 
preparing, and submitting the completed application form to the US PTO. 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. 



UNITED STATES PATENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

NOTICE OF ALLOWANCE AND FEE(S) DUE 

EXAMINER 
107046 7590 02/17/2023 

Align Technology, Inc./ WSGR CHEN, VIVIAN 

650 Page Mill Road 
Palo Alto, CA 94304 ART UNIT PAPER NUMBER 

1787 

DATE MAILED: 02/17/2023 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

17/858,825 07/06/2022 ChunhuaLI 22773-826.310 1348 

TITLE OF INVENTION: MULTILAYER POLYMER SHEETS 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE PREY. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 05/17/2023 

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT. 
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS. 
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON 
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308. 

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING 
DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIOD 
CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES NOT REFLECT A CREDIT 
FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS PREVIOUSLY BEEN PAID IN 
THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM WILL BE CONSIDERED A REQUEST 
TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW DUE. 

HOW TO REPLY TO THIS NOTICE: 

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that 
entity status still applies. 

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above. 

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled 
"Change in Entity Status (from status indicated above)". 

For purposes of this notice, small entity fees are 40% the amount of undiscounted fees, and micro entity fees are 20% the amount of 
undiscounted fees. 

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office 
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b" 
of Part B - Fee(s) Transmittal should be completed. If an equivalent of Part Bis filed, a request to reapply a previously paid issue fee must be 
clearly made, and delays in processing may occur due to the difficulty in recognizing the paper as an equivalent of Part B. 

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to Mail 
Stop ISSUE FEE unless advised to the contrary. 

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980. 
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at 
www .uspto.gov/PatentMaintenanceFees. 
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PART B - FEE(S) TRANSMITTAL 

Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web. 

By mail, send to: Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

By fax, send to: (571)-273-2885 

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All 
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected 
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications. 

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) 

107046 7590 02/17/2023 

Align Technology, Inc./ WSGR 
650 Page Mill Road 
Palo Alto, CA 94304 

APPLICATION NO. FILING DATE 

17/858,825 07/06/2022 

TITLE OF INVENTION: MULTILAYER POLYMER SHEETS 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE 

nonprovisional UNDISCOUNTED $1200 

EXAMINER ART UNIT 

CHEN, VIVIAN 1787 

1. Change of correspondence address or indication of "Fee Address" (3 7 
CFR 1.363). 

0 Change of correspondence address ( or Change of Correspondence 
Address form PTO/AIA/122 or PTO/SB/122) attached. 

0 "Fee Address" indication (or "Fee Address" Indication form PTO/ 
AIA/47 or PTO/SB/47; Rev 03-02 or more recent) attached. Use ofa 
Customer Number is required. 

Note: A certificate of mailing can only be used for domestic mailings of the 
Fee(s) Transmittal. This certificate cannot be used for any other accompanying 
papers. Each additional paper, such as an assignment or formal drawing, must 
have its own certificate of mailing or transmission. 

Certificate of Mailing or Transmission 
I hereby certify that this Fee(s) Transmittal is being deposited with the United 
States Postal Service with sufficient postage for first class mail in an envelope 
addressed to the Mail Stop ISSUE FEE address above, or being transmitted to 
the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below. 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. 

ChunhuaLI 22773-826.310 

PUBLICATION FEE DUE PREY. PAID ISSUE FEE TOTAL FEE(S) DUE 

$0.00 $0.00 

CLASS-SUBCLASS 

428-332000 

2. For printing on the patent front page, list 
( 1) The names of up to 3 registered patent attorneys 
or agents OR, alternatively, 

$1200 

(Typed or printed name) 

(Signature) 

(Date) 

CONFIRMATION NO. 

1348 

DATE DUE 

05/17/2023 

(2) The name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed. 

2 ______________ _ 

3 ______________ _ 

3. ASSIGNEE NAME AND RESIDENCE DA TA TO BE PRINTED ON THE PATENT (print or type) 

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously 
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment. 

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY) 

Please check the appropriate assignee category or categories (will not be printed on the patent) : 0 Individual O Corporation or other private group entity O Government 

4a. Fees submitted: □Issue Fee □Publication Fee (if required) □Advance Order - # of Copies _________ _ 

4b. Method of Payment: (Please first reapply any previously paid fee shown above) 

0 Electronic Payment via EFS-Web 0 Enclosed check 0 Non-electronic payment by credit card (Attach form PTO-2038) 

0 The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No. ____ _ 

5. Change in Entity Status (from status indicated above) 

0 Applicant certifying micro entity status. See 37 CFR 1.29 

0 Applicant asserting small entity status. See 37 CFR 1.27 

0 Applicant changing to regular undiscounted fee status. 

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue 
fee payment in the micro entity amount will not be accepted at the risk of application abandonment. 
NOTE: If the application was previously under micro entity status, checking this box will be taken 
to be a notification of loss of entitlement to micro entity status. 
NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro 
entity status, as applicable. 

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications. 

Authorized Signature _______________________ _ 

Typed or printed name ______________________ _ 

PTOL-85 Part B (08-18) Approved for use through 01/31/2020 
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Date ____________________ _ 

Registration No. ________________ _ 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 



UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR 

17/858,825 07/06/2022 ChunhuaLI 

107046 7590 02/17/2023 

Align Technology, Inc./ WSGR 
650 Page Mill Road 
Palo Alto, CA 94304 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

22773-826.310 1348 

EXAMINER 

CHEN, VIVIAN 

ART UNIT PAPER NUMBER 

1787 

DATE MAILED: 02/17/2023 

Determination of Patent Term Adjustment under 35 U.S.C.154 (b) 
(Applications filed on or after May 29, 2000) 

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance. 

Section l(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the requirement 
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent 
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial 
patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term 
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior 
to the issue date of the patent, and will include the patent term adjustment on the patent. Any request for reconsideration 
of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process 
outlined in 37 CFR 1.705. 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of 
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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 
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Application/Control Number: 17 /858,825 
Art Unit: 1787 

EXAMINER'S REASONS FOR ALLOWANCE 

Status of Claims 

1. Claims 1-7, 31-34 is/are allowed. 

2. Claims 8-30 is/are previously cancelled. 

Priority 

Page 2 

3. Applicant's claim for the benefit of a prior-filed application under 35 U.S.C. l 19(e) or 

under 35 U.S.C. 120, 121, 365(c), or 386(c) is acknowledged. 

In view of the Claim Amendments filed 02/01/2023, claims 1-7, 31-34 have an effective 

filing date of 05/14/2012. 

Terminal Disclaimer 

4. The terminal disclaimer filed on 02/01/2023 disclaiming the terminal portion of any 

patent granted on this application which would extend beyond the expiration date of any patent 

issuing from Application No. 17 /902,445 has been reviewed and is accepted. The terminal 

disclaimer has been recorded. 

Reasons for Allowance 

5. The following is an examiner's statement ofreasons for allowance: 

The prior art of record fails to disclose the recited method of forming a multilayer dental 

aligner, wherein the multilayer sheet comprising: (i) the recited first layer consisting of a 

copolyester with the recited properties; (ii) the recited second layer consisting of a thermoplastic 
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polyurethane elastomer with the recited properties; and (iii) the recited third layer; wherein the 

copolyester and the thermoplastic polyurethane elastomer has the recited difference in elastic 

modulus (claim 1). 

The provisional rejections on the ground of nonstatutory double patenting based on 

copending Application No. 17 /902,445 (LI ET AL) in the previous Office Action mailed 

12/01/2022 have been withdrawn in view of the Terminal Disclaimers filed 02/01/2023. 

TADROS ET AL (US 2005/0100853) discloses the use of layers containing polymeric 

blends, and therefore fails to specifically disclose or suggest a multilayer sheet containing at least 

one layer consisting of the specified copolyester combined with at least one layer consisting of 

the specified thermoplastic polyurethane elastomer. 

DESIMONE ET AL (US 2006/0078841) and LI ET AL (US 2011/0039223) fail to 

specifically disclose or suggest a multilayer sheet containing at least one layer consisting of the 

specified thermoplastic polyurethane elastomer. 

KAULi (US 2011/0020761) and CN 108394152 fail to specifically disclose or suggest a 

multilayer sheet containing at least one layer consisting of the specified copolyester. 

RIEDL ET AL (US 2012/035484) fails to disclose or suggest multilayer sheets 

containing at least one layer consisting of the specified copolyester which are formed into an 

orthodontic or dental appliances. 

WO 2010/043419 (HINZ-WO '419) and KALLILI (US 2011/0020761) and ADELL ET 

AL (US 7,201,575) and DESIMONE ET AL (US 2008/0248438) and WHEELER, deceased ET 

AL (US 5,335,675) and DE 102010036107 fail to specifically disclose or suggest multilayer 

sheets containing at least one layer consisting of the specified copolyester and at least one layer 

consisting of the specified thermoplastic polyurethane elastomer. 
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CHIN ET AL (US 2004/0146670) and CN 103374211 and ABBATTE ET AL (US 
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4,755,139) and WILLISON ET AL (US 2007/0087300) and KRANENBURG-VAN DUK ET 

AL (US 2002/0146549) and WOLFE, JR (4,843,124) and HAGMAN (US 4,739,012) and 

TAKAGI ET AL (US 6,746,757) fail to disclose multilayer sheets containing three layers or 

more which contain at least one layer consisting of the specified copolyester and at least one 

layer consisting of the specified thermoplastic polyurethane elastomer, and which are formed 

into an orthodontic or dental appliances. 

MATSUMOTO ET AL (US 4,410,595) and WHEELER, deceased ET AL (US 

5,335,675) fail to disclose multilayer sheets formed into orthodontic or dental appliances. 

Any comments considered necessary by applicant must be submitted no later than the 

payment of the issue fee and, to avoid processing delays, should preferably accompany the issue 

fee. Such submissions should be clearly labeled "Comments on Statement of Reasons for 

Allowance." 
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Conclusion 

6. Any inquiry concerning this communication or earlier communications from the 
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examiner should be directed to Vivian Chen whose telephone number is (571) 272-1506. The 

examiner can normally be reached on Monday through Thursday from 8:30 AM to 6 PM. The 

examiner can also be reached on alternate Fridays. 

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

supervisor, Callie Shosho, can be reached on (571) 272-1123. The fax phone number for the 

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

The General Information telephone number for Technology Center 1700 is (571) 272-

1700. 

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). 

February 11, 2023 

/Vivian Chen/ 

Primary Examiner, Art Unit 1787 
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2023/02/10 
06:18 PM 

2023/02/10 
06:18 PM 

2023/02/10 
06:18 PM 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

BIB DATA SHEET 

SERIAL NUMBER 

17/858,825 

APPLICANTS 

FILING or 
371(c} DATE 
07/06/2022 

RULE 

ALIGN TECHNOLOGY, INC., San Jose, CA; 

INVENTORS 
Chunhua LI, Cupertino, CA; 
Yan CHEN, Cupertino, CA; 
Heinz PUDLEINER, Krefeld, GERMANY; 
Klaus MEYER, Dormagen, GERMANY; 
Joerg NICKEL, Dormagen, GERMANY; 
Craig PEHLERT, Lenox, MA; 

** CONTINUING DATA************************* 

CLASS 

428 

This application is a CON of 17/553,590 12/16/2021 
which is a CON of 16/835, 101 03/30/2020 PAT 11213369 
which is a CON of 15/476,655 03/31/2017 PAT 10973613 
which is a DIV of 13/470,681 05/14/2012 PAT 9655691 

** FOREIGN APPLICATIONS ************************* 

** IF REQUIRED, FOREIGN FILING LICENSE GRANTED** 
07/14/2022 

Foreign Priority claimed □ Yes ~No 

35 USC 119(a-d) conditions met D n 
Yes.,.. No 

Verified and 
Acknowledged 

ADDRESS 

/VIVIAN CHEN/ 
Examiner's Signature 

' ' ' ' ' 

! 
i 
i 

Align Technology, Inc./ WSGR 
650 Page Mill Road 
Palo Alto, CA 94304 
UNITED STATES 

TITLE 

Met after 
0 Allowance 

Initials 

MULTILAYER POLYMER SHEETS 

STATE OR 
COUNTRY 

CA 

FILING FEE FEES: Authority has been given in Paper 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

CONFIRMATION NO.1348 

GROUP ART UNIT 

1787 

ATTORNEY 
DOCKET NO. 

22773-826 .31 0 

SHEETS TOTAL INDEPENDENT 
DRAWINGS CLAIMS CLAIMS 

8 30 3 

□ All Fees 

□ 1.16 Fees (Filing) 

RECEIVED No. _____ to charge/credit DEPOSIT ACCOUNT □ 1.17 Fees (Processing Ext. of time) 

0.00 No. _____ for following: □ 1.18 Fees (Issue) 

□ Other 

□ Credit 

BIB (Rev. 05/07). 



Receipt date: 08/23/2022 17/858,825 - GAU: 1787 

r Complete if Known 
Substitute for form 1449/PTO 

Application Number 17/858,825 

INFORMATION DISCLOSURE Filing Date 07-06-2022 

STATEMENT BY APPLICANT 
First Named Inventor LI; Chunhua 
Art Unit 1787 

(Use as many sheets as necessary) 
Examiner Name CHEN, VIVIAN 

\. Sheet I 1 I of I 4 Attorney Docket Number 122773-826.310 

U. S. PA TENT DOCUMENTS 
Examiner 
Initials* 

Examiner 
Initials* 

Examiner 
Signature 

Cite 
No.1 

Cite 
No.1 

001 

002 

003 

004 

Publication Date Name of Patentee or 
Document Number MM-DD-YYYY Applicant of Cited Document 

Number-Kind Code2 (ff koowo) 

None 

FOREIGN PATENT DOCUMENTS 
Foreign Patent Document Publication 

Date 
MM-DD-YYYY 

Country Code3-Number4-Kind Code5 (f known) 

CN-108394152-A 08-14-2018 

JP-H0696486-A 04-08-1994 

JP-H07156349-A 06-20-1995 

JP-H 11279389-A 10-12-1999 

/VIVIAN CHEN/ 

Name of Patentee or 
Applicant of Cited Document 

SUZHOU POLLY 
POLYMER NEW 
MATERIAL TECH 
CO LTD. 

HITACHI LTD. 

KUREHA 
CHEMICAL IND 
CO LTD., et al. 

GEN ELECTRIC. 

Date 
Considered 

Pages, Columns, Lines, Where 
Relevant Passages or Relevant 

Figures Appear 

Pages, Columns, Lines, 
Where Relevant Passages 

Or Relevant Figures Appear 

02/10/2023 

*EXAMINER: Initial if reference considered, whether or not citation is in confor~ance with MPEP 609. Draw line through citation if not in conf?rmance and not 

" 

~ 

TB 

181 

181 

181 

181 

considered. Include copy of this form with next ?ommunication to applicant. Applicant's unique citation designation number (optional)., See Kinds Codes of USPTO Patent 

Documents at www.uspto.gov or MPEP 901.04. Enter Office that issued the document, by the two-letter code (WIPO Standard ST.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. 'Kind of document by the appropriate symbols as indicated on the 

document under WIPO Standard ST.16 if possible. 
0 

Applicant is to place a check mark here if English language Translation is attached. 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH, /VC/ 



Receipt date: 08/23/2022 17/858,825 - GAU: 1787 

r 
Substitute for form 1449/PTO 

Complete if Known 

Application Number 17/858,825 

INFORMATION DISCLOSURE Filing Date 07-06-2022 
First Named Inventor 

\. Sheet 

Examiner 
Initials* 

Examiner 
Signature 

STATEMENT BY APPLICANT LI; Chunhua 
Art Unit 1787 

I 

(Use as many sheets as necessary) 
Examiner Name CHEN, VIVIAN 

Cite 
No.

1 

2 I of I 4 Attorney Docket Number 122773-826.310 

NON-PATENT LITERATURE DOCUMENTS 

Include name of the author(in CAPITAL LETTERS),title of the article(when appropriate), title of 
the item (book,magazine,journal,serial,symposium,catalog,etc.),date,page(s),volume-issue 
number(s),publisher, city and/or country where published. 

None 

/VIVIAN CHEN/ 
Date 
Considered 02/10/2023 

" 

~ 

T2 

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not considered. Include 
copy of this form with next communication to applicant. 1 Applicant's unique citation designation number (optional). 2 Applicant is to place a check mark here if English language 

Translation is attached. ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /VC/ 



Receipt date: 08/23/2022 17/858,825 - GAU: 1787 

r Complete if Known " Substitute for form 1449/PTO 

Application Number 17/858,825 

INFORMATION DISCLOSURE Filing Date 07-06-2022 

STATEMENT BY APPLICANT 
First Named Inventor LI; Chunhua 
Art Unit 1787 

(Use as many sheets as necessary) 
Examiner Name CHEN, VIVIAN 

\. Sheet I 3 I of I 4 Attorney Docket Number 122773-826.310 ~ 

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 
D 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 

D certification after making reasonable inquiry, no item of information contained in the information disclosure 
statement was known to 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. 

D Fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

IZI 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 /Garrett T. Potter/ Date (YYYY-MM-DD) 2022-08-23 

Name/Print Garrett T. Potter Registration Number 76,602 

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 CFR1 .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. 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /VC/ 



Receipt date: 08/23/2022 17/858,825 - GAU: 1787 

Privacy Act Statement 

The Privacy Act of 197 4 (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 
resu It in termination of proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subjectto 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 disclosure of these records is required by the Freedom of Information 
Act. 

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 inspection 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. 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /VC/ 



To: 
From: 
Cc: 

patentdocket@wsgr.com,, 
PAIR_eOfficeAction@uspto.gov 
PAIR_eOfficeAction@uspto.gov 

Subject: Private PAIR Correspondence Notification for Customer Number 107046 

Feb 23, 2023 12:22:51 PM 

Dear PAIR Customer: 

Align Technology, Inc./ WSGR 
650 Page Mill Road 
Palo Alto, CA 94304 
UNITED STATES 

The following US PTO patent application(s) associated with your Customer Number, 107046 , have 
new outgoing correspondence. This correspondence is now available for viewing in Private PAIR. 

The official date of notification of the outgoing correspondence will be indicated on the form PTOL-90 
accompanying the correspondence. 

Disclaimer: 
The list of documents shown below is provided as a courtesy and is not part of the official file 
wrapper. The content of the images shown in PAIR is the official record. 

Application 
17858825 

Document 
NOA 
892 
1449 

Mailroom Date 
02/17/2023 
02/17/2023 
02/17/2023 

Attorney Docket No. 
22773-826.310 
22773-826.310 
22773-826.310 

To view your correspondence online or update your email addresses, please visit us anytime at 
https ://sportal. uspto .gov/secu re/myportal/privatepair. 

If you have any questions, please email the Electronic Business Center (EBC) at EBC@uspto.gov 
with 'e-Office Action' on the subject line or call 1-866-217-9197 during the following hours: 

Monday - Friday 6:00 a.m. to 12:00 a.m. 

Thank you for prompt attention to this notice, 

UNITED STATES PATENT AND TRADEMARK OFFICE 

PATENT APPLICATION INFORMATION RETRIEVAL SYSTEM 



UNITED STATES PATENT AND TRADEMARK OFFICE 
COMMISSIONER FOR PATENTS 

PRESORTED 
FIRST-CLASS MAIL 

U.S. POSTAGE PAID 
POSTEDIGITAL 

NNNNN 

P.O.BOX 1450 
ALEXANDRIA VA22313-1451 

Align Technology, Inc./ WSGR 
650 Page Mill Road 
Palo Alto, CA 94304 

11.1 ••• 1 •• 1 .. 11.11 .... 1 .. 111 ••• 1 

Courtesy Reminder for 
Application Serial No: 17/858,825 

Attorney Docket No: 22773-826.310 
Customer Number: 107046 
Date of Electronic Notification: 02/23/2023 

This is a courtesy reminder that new correspondence is available for this 
application. If you have not done so already, please review the 
correspondence. The official date of notification of the outgoing 
correspondence will be indicated on the form PTOL-90 accompanying the 
correspondence. 

An email notification regarding the correspondence was sent to the following 
email address(es) associated with your customer number: 

patentdocket@wsgr.com 

To view your correspondence online or update your email addresses, please 
visit us anytime at https://ppair-my.uspto.gov/pair/PrivatePair. 
If you have any questions, please email the Electronic Business Center (EBC) 
at EBC@uspto.gov or call 1-866-217-9197. 



PART B - FEE(S) TRANSMITTAL 

Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web. 

By mail, send to: Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

By fax, send to: (571)-273-2885 

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All 
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected 
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications. 

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) 

107046 7590 02/17/2023 

Align Technology, Inc./ WSGR 
650 Page Mill Road 
Palo Alto, CA 94304 

APPLICATION NO. FILING DATE 

17/858,825 07/06/2022 

TITLE OF INVENTION: MULTILAYER POLYMER SHEETS 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE 

nonprovisional UNDISCOUNTED $1200 

EXAMINER ART UNIT 

CHEN, VIVIAN 1787 

1. Change of correspondence address or indication of "Fee Address" (3 7 
CFR 1.363). 

0 Change of correspondence address ( or Change of Correspondence 
Address form PTO/AIA/122 or PTO/SB/122) attached. 

0 "Fee Address" indication (or "Fee Address" Indication form PTO/ 
AIA/47 or PTO/SB/47; Rev 03-02 or more recent) attached. Use ofa 
Customer Number is required. 

Note: A certificate of mailing can only be used for domestic mailings of the 
Fee(s) Transmittal. This certificate cannot be used for any other accompanying 
papers. Each additional paper, such as an assignment or formal drawing, must 
have its own certificate of mailing or transmission. 

Certificate of Mailing or Transmission 
I hereby certify that this Fee(s) Transmittal is being deposited with the United 
States Postal Service with sufficient postage for first class mail in an envelope 
addressed to the Mail Stop ISSUE FEE address above, or being transmitted to 
the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below. 

James Brady (Typed or printed name) 

/James Brady/ (Signature) 

April 5, 2023 (Date) 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

ChunhuaLI 22773-826.310 1348 

PUBLICATION FEE DUE PREY. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

$0.00 $0.00 

CLASS-SUBCLASS 

428-332000 

2. For printing on the patent front page, list 
( 1) The names of up to 3 registered patent attorneys 
or agents OR, alternatively, 
(2) The name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed. 

$1200 05/17/2023 

1 Wilson Sonsini Goodrich & Rosati 

2 ______________ _ 

3 ______________ _ 

3. ASSIGNEE NAME AND RESIDENCE DA TA TO BE PRINTED ON THE PATENT (print or type) 

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously 
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment. 

(A) NAME OF ASSIGNEE 

Align Technology, Inc. 

(B) RESIDENCE: (CITY and STATE OR COUNTRY) 

San Jose, CA 

Please check the appropriate assignee category or categories (will not be printed on the patent) : 0 Individual l!.l Corporation or other private group entity O Government 

4a. Fees submitted: i!.lissue Fee □Publication Fee (if required) □Advance Order - # of Copies _________ _ 

4b. Method of Payment: (Please first reapply any previously paid fee shown above) 

l!.l Electronic Payment via EFS-Web 0 Enclosed check 0 Non-electronic payment by credit card (Attach form PTO-2038) 

l!.l The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No. 23-2415 

5. Change in Entity Status (from status indicated above) 

0 Applicant certifying micro entity status. See 37 CFR 1.29 

0 Applicant asserting small entity status. See 37 CFR 1.27 

0 Applicant changing to regular undiscounted fee status. 

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue 
fee payment in the micro entity amount will not be accepted at the risk of application abandonment. 
NOTE: If the application was previously under micro entity status, checking this box will be taken 
to be a notification of loss of entitlement to micro entity status. 
NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro 
entity status, as applicable. 

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications. 

Authorized Signature /Garrett T. Potter/ 

Typed or printed name Garrett T. Potter Ph.D. 

PTOL-85 Part B (08-18) Approved for use through 01/31/2020 
Page 2 of3 

0MB 0651-0033 

Date __ A~p_ri_l_5~, _20_2_3 ___________ _ 

Registration No. _7_6~,6_0_2 _____________ _ 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 



Electronic Patent Application Fee Transmittal 

Application Number: 17858825 

Filing Date: 06-Jul-2022 

Title of Invention: MULTILAYER POLYMER SHEETS 

First Named Inventor/Applicant Name: Chunhua LI 

Filer: Garrett T Potter/James Brady 

Attorney Docket Number: 22773-826.310 

Filed as Large Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

UTILITY APPL ISSUE FEE 1501 1 1200 1200 



Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Extension-of-Time: 

Miscellaneous: 

Total in USO($) 1200 



Electronic Acknowledgement Receipt 

EFSID: 47798455 

Application Number: 17858825 

International Application Number: 

Confirmation Number: 1348 

Title of Invention: MULTILAYER POLYMER SHEETS 

First Named Inventor/Applicant Name: Chunhua LI 

Customer Number: 107046 

Filer: Garrett T Potter/James Brady 

Filer Authorized By: Garrett T Potter 

Attorney Docket Number: 22773-826.310 

Receipt Date: 05-APR-2023 

Filing Date: 06-JUL-2022 

Time Stamp: 17:14:07 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type DA 

Payment was successfully received in RAM $1200 

RAM confirmation Number E202345H15016147 

Deposit Account 

Authorized User 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 



File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

113063 

1 Issue Fee Payment (PT0-85B) 
22773-826-310-issue-fee-

1 
transmittal-04-05-2023.pdf 

no 
9c9b39cce0ee8b8565b2b943f419e2a4db5 

9e8a2 

Warnings: 

Information: 

37609 

2 Fee Worksheet (5B06) fee-info.pdf no 2 
Sd 1 a4cca0725ba9ce5b79b35ff56663862fe 

e9ea 

Warnings: 

Information: 

Total Files Size (in bytes) 150672 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Agglications 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 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International Agglication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Agglication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
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 
the application. 



UNITED STATES PA TENT AND TRADEMARK OFFICE 

APPLICATION NO. ISSUE DATE 

17/858,825 05/16/2023 

107046 7590 04/26/2023 

Align Technology, Inc. / WSGR 
650 Page Mill Road 
Palo Alto, CA 94304 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONERFORPATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO. 

11648090 22773-826.310 1348 

ISSUE NOTIFICATION 

The projected patent number and issue date are specified above. The patent will issue electronically. The 
electronically issued patent is the official patent grant pursuant to 35 U.S.C. § 153. The patent may be accessed 
on or after the issue date through Patent Center at https://patentcenter.uspto.gov/. The patent will be available in 
both the public and the private sides of Patent Center. Further assistance in electronically accessing the patent, 
or about Patent Center, is available by calling the Patent Electronic Business Center at 1-888-217-9197. 

The USPTO is implementing electronic patent issuance with a transition period, during which period the 
USPTO will mail a ceremonial paper copy of the electronic patent grant to the correspondence address of 
record. Additional copies of the patent (i.e., certified and presentation copies) may be ordered for a fee from the 
USPTO's Certified Copy Center at https://certifiedcopycenter.uspto.gov/index.html. The Certified Copy Center 
may be reached at (800)972-6382. 

Determination of Patent Term Adjustment under 35 U .S.C. 154 (b) 
(application filed on or after May 29, 2000) 

The Patent Term Adjustment is O day(s). Any patent to issue from the above-identified application will include 
an indication of the adjustment on the front page. 

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that 
determines Patent Term Adjustment is the filing date of the most recent CPA. 

Applicant will be able to obtain more detailed information by accessing the Patent Application Information 
Retrieval (PAIR) WEB site (http://pair.uspto.gov). 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office 
of Patent Legal Administration at (571 )-272-7702. Questions relating to issue and publication fee payments should 
be directed to the Application Assistance Unit (AAU) of the Office of Patents Stakeholder Experience (OPSE), 
Stakeholder Support Division (SSD) at (571)-272-4200. 

IR103 (Rev. 10/09) 



INVENTOR(s) (Please see PAIR WEB site http://pair.uspto.gov for additional inventors): 

Chunhua LI, Cupertino, CA; 
Yan CHEN, Cupertino, CA; 
Heinz PUDLEINER, Krefeld, GERMANY; 
Klaus MEYER, Dormagen, GERMANY; 
Joerg NICKEL, Dormagen, GERMANY; 

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants): 

ALIGN TECHNOLOGY, INC., San Jose, CA; 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location 
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous 
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation 
works to encourage and facilitate business investment. To learn more about why the USA is the best country in 
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov. 
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TO: patentdocket@wsgr.com 
FROM: noreply@uspto.gov 
CC: PatentCenter_eOfficeAction@uspto.gov 
SUBJECT: USPTO: Patent Electronic System - Correspondence Notification for Customer Number 
107046 

Thu Apr 27 05:10:37 EDT 2023 

Dear Patent Center Customer: 

Correspondence Address: 
Align Technology, Inc./ WSGR 
650 Page Mill Road 
Palo Alto,CALIFORNIA,94304 
UNITED STATES 
This is a courtesy notification regarding the following USPTO patent 
application(s) associated with your Customer Number, 107046, that have new 
outgoing correspondence. This correspondence is now available for viewing in 
Patent Center. 

The official date of notification of the outgoing correspondence will be indicated 
on the form (e.g., PTOL-90) accompanying the correspondence. 
Disclaimer: 
The list of documents shown below are provided as a courtesy and is not part of 
the official file wrapper. The content of the images shown in the Image File 
Wrapper is the official record. 

To view your correspondence online, please sign in to Paten! Center and then 
select Workbench/View correspondence. To update your email address(es), 
select Manage/Manage customer numbers. 
If you have any questions, please contact the Patent Electronic Business Center 
(EBC) at ebc@uspto.gov or 866-217-9197 Monday - Friday, 6 a.m. to midnight 
ET. 

Please do not reply to this email as it was sent from an unmonitored mailbox. 
Sincerely, 
The Patent Center Team 



UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. 

17/858,825 

Align Technology, Inc. / WSGR 
650 Page Mill Road 
Palo Alto, CA 94304 

ISSUE DATE 

16-MAY-23 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, VA 22313-1450 
www.uspto.gov 

PATENT NO. 

11648090 

EGRANT NOTIFICATION 

Your electronic patent grant ( eGrant) is now available, which can be accessed via Patent Center 
at https://patentcenter.uspto.gov 

The electronic patent grant is the official patent grant under 35 U.S.C. 153. For more 
information, please visit https://www.uspto.gov/electronicgrants 



TO: patentdocket@wsgr.com 
FROM: noreply@uspto.gov 
CC: patentcenter_eofficeaction@uspto.gov 
SUBJECT: USPTO: Patent Electronic System - Correspondence Notification for Customer Number 
107046 

Tue May 16 05:04:18 EDT 2023 

Dear Patent Center Customer: 

Correspondence Address: 
Align Technology, Inc./ WSGR 
650 Page Mill Road 
Palo Alto,CALIFORNIA,94304 
UNITED STATES 
This is a courtesy notification regarding the following USPTO patent 
application(s) associated with your Customer Number, 107046, that have new 
outgoing correspondence. This correspondence is now available for viewing in 
Patent Center. 

The official date of notification of the outgoing correspondence will be indicated 
on the form (e.g., PTOL-90) accompanying the correspondence. 
Disclaimer: 
The list of documents shown below are provided as a courtesy and is not part of 
the official file wrapper. The content of the images shown in the Image File 
Wrapper is the official record. 

To view your correspondence online, please sign in to Paten! Center and then 
select Workbench/View correspondence. To update your email address(es), 
select Manage/Manage customer numbers. 
If you have any questions, please contact the Patent Electronic Business Center 
(EBC) at ebc@uspto.gov or 866-217-9197 Monday - Friday, 6 a.m. to midnight 
ET. 

Please do not reply to this email as it was sent from an unmonitored mailbox. 
Sincerely, 
The Patent Center Team 




