PTO/AIA/15 (10-17)
Approved for use through 11/30/2020. OMB 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 OMB control number.

4 UTILITY

PATENT APPLICATION
TRANSMITTAL

(Only for new nonprovisional applications under 37 CFR 1.53(b})

\_

Attorney Docket No.

22773-826.311

First Named Inventor

Chunhua LI, et al.

Title

MULTILAYER POLYMER SHEETS

Priority Mail Express®
Label No.

_/

APPLICATION ELEMENTS

See MPEP chapter 600 concerning utility patent application contents.

ADDRESS TO:

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

1. |:| Fee Transmittal Form
(PTO/SB/17 or equivalent)

2. |:| Applicant asserts small entity status.
See 37 CFR 1.27

3. D Applicant certifies micro entity status. See 37 CFR 1.29.
Applicant must attach form PTO/SB/15A or B or equivalent.

4. Specification [Total Pages 17 ]
Both the claims and abstract must start on a new page.
(See MPEP § 608.01(a) for information on the preferred arrangement)

5.[“] Drawing(s) (35 U.s.C. 113) [Total Sheets 8 ]

6. Inventor’s Oath or Declaration [Total Pages 6 ]
(including substitute statements under 37 CFR 1.64 and assignments
serving as an oath or declaration under 37 CFR 1.63(e)}

a. D Newly executed (original or copy)
b. A copy from a prior application (37 CFR 1.63(d))

7. Application Data Sheet  * See note below.
See 37 CFR 1.76 (PTO/AIA/14 or equivalent)

8. CD-ROM or CD-R
in duplicate, large table, or Computer Program (Appendiix)

D Landscape Table on CD

9. Nucleotide and/or Amino Acid Sequence Submission
(if applicable, items a. — c. are required)

a. D Computer Readable Form (CRF)

b. l:' Specification Sequence Listing on:
i. |:] CD-ROM or CD-R (2 copies); or
ii.|:| Paper

c. l:' Statements verifying identity of above copies

ACCOMPANYING APPLICATION PAPERS

10.[ ]

11.
12.[ ]
3. ]

1. ]
15.[ ]

6. ]
17.[ ]

18.

Assignment Papers
(cover sheet & document(s))
Name of Assignee

37 CFR 3.73(c) Statement
(when there is an assignee)

Power of Attorney

English Translation Document
(if applicable)

Information Disclosure Statement
(PTO/SB/08 or PTO-1449)

|:| Copies of citations attached
Preliminary Amendment

Return Receipt Postcard
(MPEP § 503) (Should be specifically itemized)

Certified Copy of Priority Document(s)

(if foreign priority is claimed)

Nonpublication Request

Under 35 U.S.C. 122(b)(2)(B)(i). Applicant must attach form PTO/SB/35
or equivalent.

Other: Cerlfication and Request for Prioriized Examination Under 37 GFR 1.102(e) - Track 1

interest in the matter. See 37 CFR 1.46(b).

*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

19. CORRESPONDENCE ADDRESS

The address associated with Customer Number: 107046

OR [:l Correspondence address below

Name

Address

City State Zip Code

Country Telephone Email

signature | /Garrett T. Potter/ Date September 2, 2022 )
| rinyryoe) | Garrett 7. POTTER (reormey agens | 76,602 )

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 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-PT0O-9199 and select option 2.
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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)

:;i:,setnl;l;r:ned Chunhua L|, e,[ aI. Er:)&err](;zvisional Application Number (if
o 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. | understand
that any required excess claims fees or application size fee must be paid for the application.

2. lunderstand 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 | request to be dismissed.

3. The applicable box is checked below:

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

Il. [ ] 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’ GAITEL T, Potter/ b SEPtember 2, 2022
?Il?'armSTyped) Garrett T POTTER ;Lag(;g:ir(;?ii; Number76’602

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 multiple forms if more than one signature is required.*

forms are submitted.

D *Total of
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PTO/AIA/M4 (01-22)
Approved for use through 05/31/2024. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are reguired to respond to a collection of information unless it contains a valid CMB control number.

.. Attorney Docket Number | 22773-826.311
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:

[ 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:

Remove
Inventor [1

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
| [7] fprunhua | | e
Residence Information (Select One) e US Residency Non US Residency Active US Military Service

City | Cupertino State/Province | CA Country of Residencd | s

Mailing Address of Inventor:

Address 1 9688 Vicksburg Drive

Address 2

City | I:upeltino I State/Province ‘ FA
Postal Code ‘ |95014 ‘ Countryi ‘ ‘US

Remove
Inventor 2

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
| [ Jen | CHEN I
Residence Information (Select One) (®) US Residency Non US Residency Active US Military Service

City | Cupertino State/Province | [CA Country of Residencd | IS

Mailing Address of Inventor:

Address 1 0461 Pineville Avenue

Address 2

City | Fupertino | State/Province ‘ ’CA
Postal Code | lo5014 | Countryi | s

R
Inventor 3

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
‘ [+ Beinz | [PUDLEINER | ]
Residence Information (Select One) () US Residency e Non US Residency Active US Military Service

EFS Web 2.2.13
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PTO/AIA/M4 (01-22)

Approved for use through 05/31/2024. OMB 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 CMB control number.

Attorney Docket Number | 22773-826.311

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | MULTILAYER POLYMER SHEETS

City |Krefeld ||country of Residence i EE |

Mailing Address of Inventor:

Address 1 Bethelstr, 39

Address 2

City | I(refeld | State/Province ‘ ‘
Postal Code ‘ |47800 ‘ Country i ‘ ‘DE

Inventor ¥4

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
‘ El Klaus | MEYER | El
Residence Information (Select One) () US Residency (8 Non US Residency Active US Military Service

City |Pormagen ||Country of Residence i PE |

Mailing Address of Inventor:

Address 1 Kamillenstr, 40

Address 2

City | Ii)ormagen | State/Province ‘ ‘
Postal Code | #1539 | Countryi | pe

R
Inventor |5

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
‘ [+] Poera | NICKEL | ]
Residence Information (Select One) () US Residency (@) Non US Residency Active US Military Service

city |[Pormagen ||Country of Residence i BE |

Mailing Address of Inventor:

Address 1 Krokusweg 2

Address 2

City | pormagen | State/Province ‘ ‘
Postal Code | #1539 | Countryi | PE

Inventor IG

Legal Name

EFS Web 2.2.13

ClearCorrect Exhibit 1018, Page 4 of 186



PTO/AIA/M4 (01-22)

Approved for use through 05/31/2024. OMB 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 CMB control number.

Attorney Docket Number | 22773-826.311

Application Data Sheet 37 CFR 1.76 —
Application Number

Title of Invention | MULTILAYER POLYMER SHEETS

Prefix| Given Name Middle Name Family Name Suffix
| [ Freie | PEHLERT e
Residence Information (Select One) (8 US Residency () Non US Residency Active US Military Service

City | | enox State/Province ‘ IVIA Country of Residencd | s

Mailing Address of Inventor:

Address 1 P9 St. Ann's Avenue

Address 2

City | lenox I State/Province ‘ PIA
Postal Code ‘ |01240 ‘ Country i ‘ ‘US

All Inventors Must Be Listed - Additional Inventor Information blocks may be

generated within this form by selecting the Add button. Add

Correspondence Information:

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

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

Customer Number 07046

Email Address patentdocket@wsgr.com | [ Add Email | |Remove Email

Application Information:

Title of the Invention ULTILAYER POLYMER SHEETS

Attorney Docket Number| [22773-826.311 Small Entity Status Claimed [ |

Application Type Nonprovisional -
Subject Matter tility -
Total Number of Drawing Sheets (if any) 8 Suggested Figure for Publication (if any)

Filing By Reference:

Only complete this section when filing an applicaticn by reference under 35 U.5.C. 111(c) and 37 CFR 1.57(a). Do not complete this section if
application papers including a specificatiocn and any drawings are being filed. Any demestic benefit or foreign priority information must be
provided in the appropriate section(s) below (i.e., "Domestic Benefit/National Stage Information” and “Foreign Priority Informaticn”).

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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PTO/AIA/M4 (01-22)

Approved for use through 05/31/2024. OMB 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 CMB control number.

Attorney Docket Number | 22773-826.311

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | MULTILAYER POLYMER SHEETS

Publication Information:

[] Request Early Publication (Fee reguired at time of Request 37 CFR 1.219)

Request Not to Publish. | 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 US Patent Practitioner (O Limited Recognition (37 CFR 11.9)
Customer Number 107046

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.5.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 | Pending - Remove
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD})

[Continuation of 17/858825 2022-07-06

Prior Application Status | PPending -

Filing or 371(c) Date

4

Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
[17/858825 [Continuation of ~ 177553590 2021-12-16
Prior Application Status | Patented - Remove
Application - Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
‘1 71553590 |Continuation of +| hers3s101 P020-03-30 ‘1 1213369 |2022-01-04
Prior Application Status ‘ Patented v Remove
Application L Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
‘1 6/835101 |Continuation of <] l5i47e655 P017-03-31 ‘10973613 |2021-04-1 3

EFS Web 2.2.13
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PTO/AIA/M4 (01-22)

Approved for use through 05/31/2024. OMB 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 CMB control number.

22773-826.311

L Attorney Docket Number
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | MULTILAYER POLYMER SHEETS

Prior Application Status ‘ Patented - Remove
Application - Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
15/476655 |Division of +| 370681 P012-05-14 P655691 |2017-05-23

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

Foreign Priority Information:

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 (PDX)I the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(i){(1) and (2). Under the PDX 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 time period specified in 37 CFR 1.55(g)(1).

Remove

Access Codei (if applicable)

Application Number Countryi Filing Date (YYYY-MM-DD)

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

Statement under 37 CFR 1.55 or 1.78 for AlA (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
[] 18, 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 AlA.

EFS Web 2.2.13
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PTO/AIA/M4 (01-22)

Approved for use through 05/31/2024. OMB 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 CMB control number.

Attorney Docket Number | 22773-826.311

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 B in 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 (PDX) - 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 (KIPQ), the State Intellectual Property Office of the People’s Republic of
China (SIPQO), the World Intellectual Property Organization (WIPQO), 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 B in subsection 2 (opt-out of authorization) is checked,
the undersignhed 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
[ ] 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
[] 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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PTO/AIA/M4 (01-22)

Approved for use through 05/31/2024. OMB 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 CMB control number.

Attorney Docket Number | 22773-826.311

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 Title 37 of CFR
to have an assignment recorded by the Office.

Applicant {1

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.

® Assignee Legal Representative under 35 US.C 117 Joint Inventor

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

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

-

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. X

Organization Name IC\LIGN TECHNOLOGY, INC.

Mailing Address Information For Applicant:

Address 1 D820 Orchard Parkway

Address 2

City Ban Jose State/Province CA
Countnﬂ | S Postal Code 95134
Phone Number Fax Number

Email Address

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

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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PTO/AIA/M4 (01-22)

Approved for use through 05/31/2024. OMB 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 CMB control number.

L Attorney Docket Number | 22773-826.311
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | MULTILAYER POLYMER SHEETS

Assignee (1

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.

If the Assignee or Non-Applicant Assignee is an Organization check here. []
Prefix Given Name Middle Name Family Name Suffix

. | u

Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1

Address 2

City I State/Province
Countryi I Postal Code
Phone Number ‘ Fax Number

Email Address

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

Signature:

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 hot 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 mare joint inventor-applicants who have been given
power of attorney (e.g., see USPTO Form PTO/AIA/81) on behalf of all jeoint inventor-applicants.

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

Signature |/Garrett Potter/ Date (YYYY-MM-DD)| [2022-09-02
First Name IGarrett Last Name | FOTFER Registration Number 6,602
Additional Signature may be generated within this form by selecting the Add button. Add

EFS Web 2.2.13
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PTO/AIA/M4 (01-22)
Approved for use through 05/31/2024. OMB 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 CMB control number.

L Attorney Docket Number
Application Data Sheet 37 CFR 1.76

22773-826.311

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 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.

EFS Web 2.2.13
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related to a patent
application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection of this information
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MULTILAYER POLYMER SHEETS

CROSS-REFERENCE

[0001] This application is a continuation of U.S. Patent Application No. 17/858,825, filed July 6,
2022, which 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 1 illustrates a jaw and an incremental positioning appliance for the jaw, in accordance

with an embodiment of the present invention.
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[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 1 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 10 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 pm to about 1100 pm, about
450 um to about 1000 um, about 500 um to about 900 um, or about 550 um to about 750 pm. The
soft polymer layers can have a thickness in a range from about 25 um to about 100 pm, about 30 um
to about 90 um, or about 35 pm to about 80 um. 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 pm to about 1200 um, about 550 um to about 1100 um, or about 600 um to about 1000 pm. 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 pum to about 715 um thick. In
some examples, the hard layer was a co-polyester hard polymer layer. The soft layers tested ranged
between about 50 pm to about 100 um. 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-
100% 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-
100% 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 multilayer sheet comprising;

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; and

wherein the multilayer sheet is incorporated into an orthodontic appliance.

2. The multilayer sheet of claim 1, wherein the third layer comprises a same or different co-

polyester; and wherein the first layer is disposed between the second layer and the third layer.

3. The multilayer sheet of claim 1, comprising a fourth layer comprising 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.

4. The multilayer sheet of claim 1, wherein the first layer has a light transmission between 400

nm and 800 nm of greater than about 75%.

5. The multilayer sheet of claim 1, wherein the first layer is coextruded with or laminated to the
third layer.
6. A multilayer dental aligner for repositioning a patient’s teeth from a first arrangement toward

a second arrangement, the multilayer dental aligner comprising:
a multilayer sheet comprising:
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
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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

wherein the multilayer sheet forms a plurality of tooth-receiving cavities configured
to receive and reposition the patient’s teeth from the first arrangement toward the second

arrangement.

7. The multilayer dental aligner of claim 6, wherein the multilayer sheet further comprises a
third layer comprising a same or different co-polyester or a same or different thermoplastic

polyurethane elastomer.

8. The multilayer dental aligner of claim 6, wherein the multilayer sheet further comprises a
third layer comprising a same or different co-polyester; wherein the multilayer sheet further
comprises a fourth layer comprising a same or different thermoplastic polyurethane elastomer, and

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

9. The multilayer dental aligner of claim 6, wherein the co-polyester has an elastic modulus

greater than the thermoplastic polyurethane elastomer.

10. A multilayer dental aligner for repositioning a patient’s teeth from a first arrangement toward
a second arrangement, the multilayer dental aligner comprising:
a multilayer sheet comprising:
a first layer comprising a co-polyester having a flexural modulus of greater than
150,000 psi;
a second layer comprising a thermoplastic polyurethane elastomer;
a third layer; and
wherein the multilayer sheet forms a plurality of tooth-receiving cavities configured to

receive and reposition the patient’s teeth from the first arrangement toward the second arrangement.

11. The multilayer dental aligner of claim 10, wherein the first layer comprises a co-polyester
having an elongation at break of greater than 70% and wherein the second layer comprises a

thermoplastic polyurethane elastomer having an elongation at break of greater than 200%.

12. The multilayer dental aligner of claim 10, wherein the first layer comprises a co-polyester

having an elongation at yield of greater than 4%.
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13.  The multilayer dental aligner of claim 10, wherein the third layer comprises a same or

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

14. The multilayer dental aligner of claim 13, wherein the first layer is disposed adjacent to the
third layer.
15.  The multilayer dental aligner of claim 13, wherein the first layer is co-extruded with or

laminated to the third layer.

16.  The multilayer dental aligner of claim 10, 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.

17.  The multilayer dental aligner of claim 16, wherein the fourth layer comprises a same or

different thermoplastic polyurethane elastomer.

18.  The multilayer dental aligner of claim 10, wherein the first layer is disposed between the

second layer and the third layer.

19.  The multilayer dental aligner of claim 10, wherein the co-polyester has an elastic modulus

greater than the thermoplastic polyurethane elastomer.

20. A multilayer dental aligner for repositioning a patient’s teeth from a first arrangement toward
a second arrangement, the multilayer dental aligner comprising:
a multilayer sheet comprising:
a first layer comprising a co-polyester having an elongation at break of greater than
70%; and
a second layer comprising a thermoplastic polyurethane elastomer having an
elongation at break of greater than 200%; and
wherein the multilayer sheet forms a plurality of tooth-receiving cavities configured to

receive and reposition the patient’s teeth from the first arrangement toward the second arrangement.

21.  The multilayer dental aligner of claim 20, wherein the multilayer sheet further comprises a

third layer.
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22, The multilayer dental aligner of claim 21, wherein the third layer comprises a same or

different thermoplastic polyurethane elastomer.

23.  The multilayer dental aligner of claim 21, wherein third layer comprises a same or different

co-polyester, and wherein the third layer is co-extruded with or laminated to the first layer.

24, The multilayer dental aligner of claim 21, wherein the third layer is disposed adjacent the
first layer.
25. The multilayer dental aligner of claim 20, wherein the thermoplastic polyurethane elastomer

of the second layer has a compression set of greater than 40% after 24 hours at 70° C.

26.  The multilayer dental aligner of claim 20, wherein the co-polyester of the first layer has a

flexural modulus greater than 150,000 psi.

27.  The multilayer dental aligner of claim 26, wherein the thermoplastic polyurethane elastomer

of the second layer has a flexural modulus greater than 35,000 psi.

28. The multilayer dental aligner of claim 20, wherein the thermoplastic polyurethane elastomer

of the second layer has a hardness from 60 A to 85 D.

29. The multilayer dental aligner of claim 20, wherein the first layer has a light transmission

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

30. The multilayer dental aligner of claim 20, 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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DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
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Titeof | MULTILAYER DENTAL APPLIANCES AND RELATED METHODS AND SYSTEMS

invention

As the palow named inventor, | hereby declare that

This daclaration atimeived annkesi .
is diracted to: E—] The attached application, or

15/476,655

United States application or FCT internationsl application number
flod o Matrch 31, 2017

The above-dantified application was made or authorized o be made by me.
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by fine or imprisonment of not mare than five {8} years, or both,
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LISPTQ. Petifionerfapplicant is advised that the record of a patent application is avallable to the public after publication of the
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This collection of information Is required by 35 5.8.C. 115 and 37 GFR 1.63, The informalion is required to oblain or relain & benafit by the public which is {o file {and
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if you need assistance in completing the form, calil 1-803-PT0-5159 and select opfion 2.
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DECLARATION {37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.78)

tieof | MULTILAYER DENTAL APPLIANCES AND RELATED METHODS AND 8YSTEMS

fnvention

As the below named inventor, | hareby declars that

""h's declaration . . "
o diractad fo: EE The sttached application, or

15/476,655

United Staies application or PCT infernational application number
March 31, 2017

filed on

The above-identified application was made or authorized 1 be made by me.

| befieve that | am the original Inventor or an original joint inventor of a claimed invention in the application.

| heraby acknowledge that any willful false stetement made n this declaration Is punishable under 18 U.S.C. 1004
by fine or imprisonment of not more than five (&) vears, or both,

WARNING:

Petitionarfapplicant is cautioned to avoid submitting personal information In documenis filed in a patent application that may
contribite to ideniily theft, Parsonal information such as socal securlty numbers, bank account m.mbera or oredit card numbers
{other than & check or credit card authorization form PTO-2038 submitted for payment purposes) is naver required by the USPTO
o support a petition or an application. if this type of personal information is included in documents submitted o the USPTO,
petitionsrs/applicants shauld cunsider redacting such parsonal information from the dosuments before submitting them {o the
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" DECLARATION {37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76})

S,

Tige of I MULTILAYER DENTAL APPLIANCES AND RELATED METHODS AND SYSTEMS

Invention

As the below named inventor, | nereby declare that:

This "’eclamt‘on

he attached application. or
is directed The attached application, o

15/476,655

United States application or PCT international appilcation number _

March 31, 2017

filed on

The ahove-identifisd application was made or authorized to be made by me.

{ helieve that | am the original inventor or an original joint invertor of a claimed invention in the application,

I hereby acknowledoe that any wiilful false statement made in this declaration is punishable under 18 U.S.C. 1001
by fine or imprisonrent of not rore than five (5) years, or both.

WARNING:
a patent application that may

Petitioner/applicant is cautioned lo avold submitting personal information in decuments filed in &

contribute 1o identity theft. Personal information such as social security numbers, bani account numbers, or credit card numbers
{other than a check or cradit sard authorization form PTC-2038 submitted for payment purposes) is never reguired by the USPTO
to suppart a patition or an application. if this type of personal information is included in documents submitted to the USPTO,
petitioners/applicants should consider radacting such personal inforraation from the documents before submitting them to the
USPTO. Petitioner/applicant is advised that the record of & patent application is available to the public after publication of the
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the applicatian) or issuance of a
patent. Furthermaore, the racord from an abandoned application may also be available to the public i the spplication is
referenced in a published application or an issued patent {see 37 CFR 1.14). Checks and credit card authorizafion forms
PTO-2038 submitted for payment purposes are nol retained in the application file and therefore are not publicly available.

LEGAL NAME OF INVENTOR

Klaus MEYER

Inventor: ' Date (Optional) -

Signature:

Note: An application data sheet (PTOISB/14 or equivalent), including naming the entire invantive entity, must accompany this form or raust have
heen previously fled. Use an additional PTQIAIAIG form for each additional inventor,
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PTO/AIA/96 (08-12)

Approved for use through 11/30/2020. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c)
Align Technology, Inc.

Applicant/Patent Owner:

Application No./Patent No.: Unassigned Filed/Issue Date: Herewith (September 2, 2022)
Titleq: 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. The assignee of the entire right, title, and interest.

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

|_| 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. |:| 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. |:| 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 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 USPTO. Time will vary depending upon the individual case. Any comments on the amount
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark
Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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PTO/AIA/96 (08-12)

Approved for use through 11/30/2020. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB 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).

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/ September 2, 2022
Signature Date

Garrett T. Potter 76,602

Printed or Typed Name Title or Registration Number

[Page 2 of 2]
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Attorney Docket No.: 83289-831160 (022900U8)
Align Ref No: 1228.U8P

ASSIGNMERT OF PATENT APPLICATION
JOINT

WHEREAS, Chunhua Li of 19688 Vicksburg Dr,, Cupertine, CA 95014 and Yan Chen of 10461
Pineville Avs., Cupertino, CA 95014, hereinafter reforred {0 as “Assignors,” are the inventors of the invention
described and set forth in the belfow-identified application for United States Leiters Patent:

Title of Invention: MULTILAYER DENTAL APPLIANCES AND RELATED
METHODS AND SYSTEMS

Date(s} of exccution of Declaration:
Filing Date: May 14, 2012
Application Mo 13/470,681; and

WHEREAS, ALIGN TECHNOLOGY, INC,, & corporation of the state of Delaware, located at
2560 Qrchard Parkway, San Jose, CA 95131, hereinafter referred to as “ASSIGMER,” is desirous of acquiring an
interest in the invention and application and in any 1.5, 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 1o Assignee all right, title and interest in and to the
invention and application and o alf foreign counterparts {including patent, utility modsl and industial designs), and
in and {o 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 olaim 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 Letiers Patent and Registrations which may be granted thereon, or of any division,
renewal, continvation tn whole or in part, substitution, conversion, relssue, prolongation or extension thereof,

Assignors further agres that they will, without charge to Assignoy, but at Assignee’s expense, {a)
cooperate with Assignes in the prossoution 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 (o) perform such other acts as Assignee lawfully may request to obtain
or maintain Lefters Patent and Repistrations for the invention and improvements in any and alf countries, and to vest
title therefo in Assignee, or Assignee's successors and assigns.

N TESTIMONY WHEREQF, Assignors have signed their names on the dates indicated,

T / »»»»» e
Dated: "(:/ié/! = //‘p Qj/— = )

Chunhua D

o1 bfoin s et 25

<A won

ClearCorrect Exhibit 1018, Page 47 of 186




Assignment
Attorney Docket No.: 83289-831160 (022000US)
Page 2

Dated} (CR IR E ) e

64247543v.1

17

tanature of Representative
Por Assignes

&

Lo e G, Yeeders
Printed Name
S Divieda 1P
Title ’
Page2 of 2
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ACKNOWLEDGMENT

State of California

County of Santa Clara }
on May 18, 2012 before me, _-inda R, Vajretti, Notary Public

{insert name and fitie of the officer)

personally appeared Chunhua Li and Yan Chen

who proved to me on the basis of satisfaclory svidence to be the person(s} whose name{s) isfare
subscribed to the within Instrument and acknowisdged {o me that hefelmithey executed the same in
-histherfthelr authorized capacity{ies), and that by hisfhertheir signature(s) on the instrument the
person(s}, or the entity upon behalf of which the person{s) acted, executed the instrument,

| certify under PENALTY OF PERJURY under the laws of the Siste of California that the foregoing
paragraph is frue and corect,

;::uxﬁnsssxEsﬂssmxaumsx&ssﬁﬂsﬁﬂ“sﬂﬂﬁi!ﬁ
WITNESS my hand mnﬁ official seal, g . LINDA R, VAIRETTI g
s A COMM. NO, 1%284'}’&*
g1 5] NOTARY PUBLIC ~ CALFORNIA s
1Y / COUNTY GFS;\N?ACLQ?XA;
& g ESDEC.3, 2015 8
S;gnaiure e ?ffi’?é(_ .157{7(:' {Seal) ’stass!siasasuansggs?ﬁaéﬁg;ﬁi?ﬁ%ﬂ!asms“&ﬁ

\_/
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Ammnex |
DIVISIONAL CLATMS

1. A raethod of making a dental appliance for positioning a paticat’s testh, the method
compristg:
providing a shest comprising a hard polyiner 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 & tavget position; and
fabricating an apphiance as 4 negative of the positive model conprising thermafimming the

sheet over the positive maodel.

2, The method of claim 1, wherein the hard polymer layer comprises a layer of a polyester, a
co-polyester, a polycarbonate, a thermoplastic polyurethane, a polypropylens, & polyethylene, a
paolypropylens and polyethylens copolymer, an acrylic, a syclic block sopolymer, a polyetheretherketone, 2
polyvamide, a polyethyiens terephtbalate, a polybulylene tergphthalate, o polyetherimide, a polyethersulfons,

a polytrimethylens teraphihalate, or a combination theresf.

3. The method of clabm 1, wherein the hard polymer layer comprises ot least two layers and the
at least two layers ave independently selected from a group consisting of a polyester, a co-polyester, a

polycarbonats, a theymoplastic polyurethane, & polypropylene, a polyethylene, a polypropylene and
polyethylene copolymer, an aerylic, a eyclic block copolymer, g polyetherstherketons, 4 polyamide, a
polvethylene terephihalate, 8 polvbutylene werephthalate, a polyetherimide, a polyethersulfone, and a

politrimethylene terephthalate.

4, The method of elaim 1, wherein sach of the first soft pulymer layer and the secopd soft
palymer layer independently comprises a layer of a styrenic block copolymer (3BC), a silicone rubber, an
elastomeric allay, a thermoplastic elastomer {TPE), 4 thermoplastic veleamizate (TPV) elagtomer, a

polyurethans elgstomer, a block copolymer elastormer, a polyoiefin blend elastuner, a thermoplastic co-

polyester elastomer, a thermoplastic polyamide elastomer, or o combination thereaf,

S The method of claim 1, wherein at least one of the fivet soft polymer layer and the second
soft polymer layer comprises at least two layers, and wherein the at least twe layers are independently
selected from the group consisting of a styrenic block copolymer (8B{), a silicone rubber, an elastomeric
ailoy, a thermoplastic elastomer (TPE), o thermoplastic yuleanizate (TPV) elasiomer, a polyurethans
clastomer, a block copolymer elastomer, a polyolefin blend elastomer, a thermoplastic co-polyester

slastomer, or a thermoplastic polyamide clastomer.

22773-§26 201 Corparation Assig {Covestss AG to Ahige) WSGR adus {cleanydog Page i of @ :/?
Py
i
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&, The method of glaim 1, whersin the hard polyrmer layer comprises at east one of a tensile
strength at vield of between about 4000 pounds pal and 6500 psi, an elongation at yield of greater than about
4%, an clongation at break of greatey than about 70%, a tensily modulus of greater than abuut 150,000 psi, s
flexural modulus greater than abowt 156,000 psi, a stress relaxation at 24 houors testing in & wet envivonment

greatey than about 10%, and o Ught Gansmission betwesn 400 ni and 800 nm of greater than abowt 75%

7. The method of claim 1, whereln the Srst soft polymer layer and the second soft polymer
layer each jndependently comprise al least one of g hardness of gbout 60A to about 83D, so ultimate tensile
strength of greater than about $000 psi, an clongation at break of greater than about 200 %, 3 compwession
set at sbout 70 *C of grogter than $0% after 24 hours, a fexural modulus of greater than about 35,000 psi,

and a Haht transmission between 400 nm and 800 mm of greater thap about 75%.

o~

. The method of claim 1, further comprising fabricatin fuality of appliavees
g

corresponding to difficent srrangernents of the patient’s toeth,

£} The method of claim 8, whereln fabricating the phurality of spplisnces comprises digitally
staging a plurality of digital niodels of the patient’s teath and generating # plusatity of physicsl models from

the digital models,

.:?

1, The method of claim 8, whereln two or more of the plurality of appliances comprise a sheet
comprising 3 hard polymer layer of polymerie naterial dispossd betwaen a first sufl polymer layer snd a

seeond soft polvmer layer,

15, The roethod of claim 1, whersin the hard polymer layer comprises a plurality of so-extrudad

or laminated polymer layers.

" AMREIT et it aat s . . N
ETS-526 2 Corporation Svstmumint (Csventeo AQ o Align} WEIR wdta {cleatt dos Page 4ot B Vs

ClearCorrect Exhibit 1018, Page 53 of 186



CONTINUATION CLAIMS

i, A removable orthodontic tooth positioning appliance baving teeth receiving cavitics shapeid
1o directly receive at least some of a patient's teeth and apply a resilient positioning force to the patient's
teeth, the appliance compriaing:

a first soft outer polymer layer comprising a frst soft polymerie material and 8 second soft outer
polymer layer eomprisiog a second soff polymeric material, cach of the fiest and second soft polymer layers
having a flexural modulus of graater than sbout 35,000 pst, a hardness of about 60A to about 83D, and a
thickness in arange front 25 wm to 100 uny; and

g hand joner polymer layer conprising a co~polyester disposed betwee the first soRt outer polymer
fayer and the second soft outer polymer layer so as fo reduce degradation of the resiliont positioning forge

applied to the teeth when the appliance is worm,

2. The applisnce of claim 1, wherein the first and second soft polymeric material each
respectively comprise & material selected frony the gronp cousisting of! a thermoplastic polyurethane
slgstomer, & silicong rubber, an elastoroerie alloy, a thermoplastio slastoreer (TPE), a thermoplastic
vitleanizate (TPV) elastomer, g block copolymer elastomey, a polyclefin blend elastomer, a thermoplastic

co-polyester elastomer, a thermoplastic polyamide clastamer, or & combination thereofl

3 The appliance of claim 2, wherein the first and second soft polymeric materials esch

comprise the same material,

4, The appliance of claim 2, wherein the first and second soft polymeric materials comprise

different muatertals.

s, The applisnce of ¢laim 2, wherein the first and second soft polyraeric materials esch
coraprise a blend of polymeric materialg, cach respective blend including two or more materials selected
from the group consisting oft a thermoplastic polymethane elastomer, a silicone rubber, an elastomeric
alfoy, a thermoplastic clastomer (TPE), a thevmoplastic valcanizate {TPV} elastomer, a block copolymer
slastomer, g polyslefin blend elastomer, a thermoplastic co-polyester elastoner, and a thermoplastic

potyamide elastomer.

Y The appliance of claim 2, wherein at least one of the Hrst soft cuter polymer layer and the

3

second soft outer polymer layer comprises at least two layers,

7. The applance of claim 1, wherein the hard irmer polymer layer comprises a blend of
‘. B & w0 e
20773:826 204 Corpovatcn Asstgrment (Covesten AG 1 Align) WIGR editz {clean} doe Page 5 of § £
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polymeric materials including the co-polyester and ong or more of: & polvester, a thermayplastic

polyurethane, a polypropylene, u polysthviene, a polypropylene and polyethylene copalymer, an acrylic, a
polyetheretherketone, a polyamide, a polyethylene terephthalate, a polybutylene terephthalate

palyemﬁsmmde, a cyelic bloek copolymer, a polyethersulfone, a pi}iytrim@thy}cne terephthalate, or a

combination thersof

8. The appliance of claim 1, wherein the hard inngr polymer layer comprises at least two layers
including a first layer comprising the co-polyester and & second layer conprising nne o more of: &
polyester, a copolyester, a thermoplastic polyurethane, 8 polypropylene, 2 polyethylene, an aervlis, a
pulyetheretherketone, o polyamide, a polvethylene terephthalate, 2 polybutylens tevephthalate, a

polyetherinude, a cyelic block capelymer, a polyethersulfons, or s polyirimethylene terephthalate.

g, The appliance of claim 1, wherein the hard fnner polymer layer has a thickness in 3 rangs

from 400 pm to 1100 pm.

10, The applisnce of claim 1, wherein the hard inver polymer layer, the first soft outer polymer

layer, and the second soft outer polymer layer combined bave athickness of 500 pm to 1200 o

{1, The appliance of claim 1, wherein the hard inner polymer layer conyprises at loast one off &
tensile strangth at yield of between about 4000 pounds per square ineh {psi) and 8500 psi, an elongation at
vield of greater than about 4%, an elotigation af break of grestar thap about 70%, a tensile modulus of
preater than about 150,000 psi, 4 flexunl moduolus greater than about 150,000 psi, a stress relaxstion at 24
hours testing i 3 high hwnidity environment of greater thun about 10%. or & lght transmission between 400

yuny and 30U nmy of greatey than about 75%.

12, Theapplisnee of claim 1, whersin the fivst soft outer polymer layer and the seoond soft outer
polymer layer each independently comprise at least one of! an ultimaie tensile strength of greater than about
5000 psi, an elongation at break of greater than about 200%, a conpression set at about 70 °C of greater

than 40% after 24 hours, or a Hght transmission betwess 400 tm and 800 nm of greater than sbout 75%.

13, Apluglity of incremental position adjustment appliances having teath reesiving vavities
shaped to dirgetly receive at least some of the patient's teeth and apply a resilient positioning foree o the
patient's teeth, wherein the appliances are shaped to move teeth from ong srrangement to a succassive

arrangement when successively worn by a patient, and whereit at least one of the appliances coniprises s
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removable orthodontic woth positioning appliance having teeth receiving cavities shaped to directly reveive
at Jeast some of & patient’s teeth and apply a restlient positioning force 1o the patient’s teeth, the appliance
comprising:

a first suft outer polymer layer comprising a first soft polymeric material and a second soft outer
polymer layer comprising a sexond soft polymeric material, each of the first and second soft polymer layers
having a Hexural moduliss of greater than about 35,000 psi, 2 hardness of about 60A to ahout 8513, and a
thickness in a range from 25 wm w 100 pm; and

a hard inner polymer layer comprising a co-polyesier disposed between the first soft outer polymer
layer and the second soft nuter polymer layer so as o reduce degradation of the restlient positioning force

applied 1o the teath when the applisnce s wom.

4. The plurality of appliances of clainn 13, wherein the first and secomd soft polyineric material
cach regpectively comypwise a material selected from the group consisting oft a thermoplastic polyurethans
elastomee, a silicone rubhey, sn elastomeric alloy, a thermeplastic elastmuer (TPE), a thermoplastic
vulcanizate {TPV) elastomer, 2 block copolymer clastomer, a polvelefin blend elastomer, a thermoplastic

co-polyester elastomey, g thermoplastic polvarmide elastomer, or a combination thereof.

13, A method of moving & patient’s texth from an initisl configuration to a target condfiguration,
the method comprising providing a reraovable orthodontic ivoth positioning appliance having testh
receiving cavities shaped fo directly receive at least some of a patiant's teeth and apply a resiliant
positiontng foree to the patient’s testh, the appliance comprising:

a first soft.outer pulymer layer comprising 2 fivst soft polymeric material snd a second soft outer
polymer layer comprising a second soft polymeric materisl, sach of the first 3nd second soft polymer layers
having o flexural moduluy of greater than about 35,000 psi, a hardness of abowt 60A to about 88D, and a
thickness in 4 range from 25 pm to 100 poy and

a hard inner polymer layer comprising a co-polyesicr disposed hetween the first soft cuter polymer
layer and the second soft cuter polymer layer 8o 1810 reduee degradation of the resiliend positioning foree

applicd to the testh when the appliance is wom,

16,  TFhe method of claim 15, whersin providing the removable orthodontic teoth positiondng

appliance comprises placing the removable orthodontic tooth positioning appliance on the tevth of a patient.

17.  The method of olain 15, wherein providing the removable arthodontic tooth positioting
appliance comprises providing a serfes of incremental position adjustiment appliances, said series of

incremental position adjustment appliances including the removable orthedontic tooth positioning

gl
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appliance.

18, The method of claim 17, wherein providing the serdes of inereniental position adjustient
sppliances coraprises placing said seres of incremental prsition adjustment apphiances over the patient's

feeth,

19, The method of claim 1S5, whersin the first and second soft polymeric material each
saspectively comprise s material selected from the group consisting of: athermoplastic polyurethans
elastomer, 2 silicone mibber, an elastomeric alloy, 8 thenmoplastic elastomer (TPE), a thermoplastic
valcanizate { TPV elastomer, a block copolymer elastomer, & polyolefin blend slastomer, a thermoplastic

co~polyester slastomer, a thermoplastic polvamide elastomer, or a cmbination thereof,

20,  The method of claim 18, whetein the first and second soft polymesic matedals comprise

different materials,

21, The methed of claim 1§, wherein the first and second soft polymeric materials sach comprise
a blend of polymeric materials, each respective blend 1ncluding two or more materiale selected from the
grovp consisting off a thermeoplastic polyurethane elastomer, g silicone rubber, an elastomeric alloy, a
thermoplastic elastomer (TPE), 3 thermoplastic vulcanizate {TPV) clastomer, a block copalymer clastomgr,
a polyolefin hlend elastomer, o theymoplastic co-polvester elastomer, snd a thermoplastio polyaride

elastomer,

22, The methed of claim 18, wherein the first and second soft polymeric materisls cach comprise

a thermoplastie polyurethane elastomer.

23, Themethod of clabm 15, whersin the hard trmeer polymer layer comprises a blend of
polymeric materials including the co-polyestir and one or more oft & pulyester, o thermoplastic
polyursthane, a polypropylens, a polyethylene, a polypropyviene and polyethylens copolymer, an actylie, a
polvetheretherketone, g polvamide, 4 polyethylene terephtbalate, & polybutylene tevephthalate, o
polvetherimide, & oyelie block sopolymer, a polyethersulfons, a palytrimethylene terephthalate, ov g

combination theveof,

24, The method of alaim 15, wherein the hard inner polymer layet comprises at least two layers
including a first layer coraprising the so~polyaster and a second layer comprising one or more oft a

polyester, a co-polyester, a thermoplastic polyurethane, a polypropylene, a polyethylens, an serylic, a
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polyetherstherketone, » polyamide, 2 polysthylene torephithalste, a polybutylens tevephthalate, 2

polyetherimide, 3 eyolic block copalyner, a polyethersulivne, or 8 polyirimethylens tersphihalaie.

35, The method of olaim 15, wherein the first soft outer polymer layer and the seoond soft cuter
polymer layer sach independently comoprise al least e off an ultimeate tensile strength of groater than abowt
3000 pei, an clongation at bread of greater then aboul 200%, » compression set at abow 70 °C of grester

than 4096 after 24 hours, or a light transmission betwesn 400 nm and 800 ran of greater than sbow 73%.

26, The method of claim 13, further comaprising falvicating the removable orthodontic tooth

positioning applisoce,

27, Amethod of moving 3 patient’s teath fom an initial configuration to a tergsl configuration,
the method comprising the steps off

providing & removable arthodontie footh positioning sppliance having teoth receteing cavities

\'

shaped 1o divectly regeive at least some of a patient's teeth;
applying s restlent positioning foree 1o the patient's teath; and
moving the feeth it the target confimaation, whewsin the spplisnos comprivey;

a first solY cuter polymer laver comprising & frst soft polyreerie nwterdal and & second
softouter pelymer layer comprizing 8 second soft polymerie muderial, sach of the first and
second aoft polymer layers having a hardness of gbout 604 w0 sbout 85D, and athickness ing
range from 28 pm o 100 pmy; and

a hand tuner polviasy laver comprising a cu-polyesier disposed betwesn the fvst sol}
cuter polymer layer snd the second soft outer polymer layer 80 n8 o reduee degradation of

the restliost ponifiordng foree applied to the et when the appliance s wom.

8. The method of clabm 37, wheraly the fest and second soft polyinerie material sach
respestively comprise & waterial selected fom the proup consisting oft 8 thermoplastic polyarsthane

gstomer, # stivone subiber, an clastomerto alloy, & thermoplsetic elastomer (TPE), a thernoplastie

Yown

&
vilcanizate {TPV) clastomer, a block copolymer glastomss, 8 polyolefin blend elustomer, s thermoplastic

co-polyesier slastomer, a thermoplastio polyamide slastomer, or & combination thereof.

era

IRTTI-RIG.201 Corposation Assipanan {Qovestrs A 1o Align) WEGR edils frhkeunjdot Page Yol @ 3

ClearCorrect Exhibit 1018, Page 58 of 186



ASSIGNMENT

WHEREAS 1, 1) Craig Pehlert

of 1)29 St. Ann’s Avenug., Lenox, MA 01240

have invented certain improvements in _ MULTH AYER DENTAL APPLIANCES AND RELATED

METHODS AND SYSTEMS

deseribed 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.: 22773-826.281; and

WHEREAS, COVESTRO LLC, of Pitisburgh, Pennsylvania, a limited liability corapany of the State of
Drelaware is desivous of aequiring the entire right, title and interest i 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 desmed 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
eraployment contracts with COVESTRO LLL, [ do hereby sell, assign and fransfer unto said COVESTRO LLC,
its sucoessors 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 emabodiment thereof, and in and to the aforesaid application; and in
and to any applications filed in any foreign country based thereon, including the right to file said foreign
apphcations under the provisions of the {nternational Convention; also any improvemests on said invention or
inventions now or hereafter made by 1ne_ during the period of my employment; alse the entire vight, title and
interest in and to any and all patents or reissues or extensions thereof to be obtained in this or any foreign
couttiry upon said invention, nventions or irnprovements and any divisional, continuation, continuation-in-part
or substitute applications which may be filed upon said invention, nvestions or ipprovements in this or any
foreign country; and | 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.

undersigned, to communicate to said COVESTRO LLC, its representatives or agents, any facts relating to said
mvention, mvendions or improvements, including evidence for interference purposes or for other legal
proceedings, whenever requested, testify in any indexference or other legal proceedings, whenever requested;
and execute and deliver, on request, all lawful papers required to make any of the foregoing provisions effective.

- \ "J
2‘\\ A LEy TN

(Date) Craifs Pehlert

fvit/pehilentassignmentalign21617
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ASSIGNMENT

have invented vertain improvements in MULTILAYER DENTAL APPLIANCES AND RELATED METHODS AND

SYSTEMS

deseribed in a patent application executed by us and identified in the United States Patent Office as follows:
Serial No.: 13/470.681

and Attorney’s Docket Wo.: _22773-826,201 ; and

WHEREAS, COVESTRO DEUTSCHLAND AKTIENGESELLSCHAFT, of Leverkusen, Germany, 3
corporation of Germany, is desivous of sequiring the envire right, title and interest in and to said invention or
inverions aad any and all patents to be obtained therefore; this document may be executed in any number of
counterparts, cach of which so-execnted 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 inaccordance with the obligations in vur
employment contract with COVESTRO REUTSCHLAND AKTIENGESELL3CHAFT, we do hereby sell,
assign and transfer unto said COVESTRO DEUTSCHLAND AKTIENGESELLSCHAFT, their successors and
assigns, the entive right, title, and interest in and to sald invention or inventions, as described in the aforesaid
application, in any form or embodiment thereof, and in and fo the aforesaid application; and i and to any
applications filed in any foreign country based therson, including the right to file said foreign applications under
the provisions of the International Convention; also any improvements on said invention or inventions now oy
hereafter made by us during the period of owr employment; alse the eutive right, title and interest it aad to any
and all patents or reissues or extensions thereof'to be obtained it this or any foreign couniry upon said
invention, inventions or improvements and any divisional, continuation, continuation-in-part or substitute
applicaiions which may be filed upen said nvention, inventions ot improvements in this or any foreign country
we hereby authorize and request the issuing authorily to issuc any and all patonts on said application or
applications to said COVESTRO DEUTSCHLAND AKTIEMGESELLSCHAFT, as assignees of the entire
interest.

We further agree, without any payment by COVESTRO DEUTSCHLAND
AKTIEMGESELLSCHAFT, other than expenses incurred by the undersigned, to communicate to said
COVESTRO DEUTSCHLAND AKTIENGESELLSCHAFT, their representatives or agents, any facts relating
ta said invention, inventions or improvereents, including evidence for interference purposes or for other legal
proceedings, whenever requested, testify to any interference or other legal proceedings, whenever requested;
and exceuic and deliver, on request, all lawiful papers required to make any of the foregoing provisions effective.

SIGNED AT .1

LeYI N s :
(Datey Dr. Heinz Pudleiner

SIGNED AT ¢ . Germany,

{Date) Kliauns Meye

SIGNKED AT

. SGenmany,

~TBae)

N
o 'Nigkf:}

A 2777 3assignmentgenmaninventors
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Electronic Patent Application Fee Transmittal

Application Number:

Filing Date:

Title of Invention:

MULTILAYER POLYMER SHEETS

First Named Inventor/Applicant Name:

Chunhua LI

Filer:

Garrett T Potter/Selena Whitaker-Paquiet

Attorney Docket Number:

22773-826.311

Filed as Large Entity

Filing Fees for Track I Prioritized Examination - Nonprovisional Application under 35 USC 111(a)

Description Fee Code Quantity Amount Sull)’-s'l'g(tsa\)l in
Basic Filing:
UTILITY APPLICATION FILING 1011 1 320 320
UTILITY SEARCH FEE 1111 1 700 700
UTILITY EXAMINATION FEE 1311 1 800 800
REQUEST FOR PRIORITIZED EXAMINATION 1817 1 4200 4200
Pages:
Claims:
CLAIMS IN EXCESS OF 20 1202 10 100 1000
INDEPENDENT CLAIMS IN EXCESS OF 3 1201 1 480 480
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Description Fee Code Quantity Amount Suz-s'l'g(t;)l in
Miscellaneous-Filing:
PUBL. FEE- EARLY, VOLUNTARY, OR NORMAL 1504 1 0 0
PROCESSING FEE, EXCEPT PROV. APPLS. 1830 1 140 140
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 7640
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Electronic Acknowledgement Receipt

EFS ID: 46546547
Application Number: 17902445
International Application Number:
Confirmation Number: 3552

Title of Invention:

MULTILAYER POLYMER SHEETS

First Named Inventor/Applicant Name:

Chunhua LI

Customer Number:

107046

Filer:

Garrett T Potter/Selena Whitaker-Paquiet

Filer Authorized By:

Garrett T Potter

Attorney Docket Number: 22773-826.311
Receipt Date: 02-SEP-2022
Filing Date:
Time Stamp: 15:45:16

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type DA

Payment was successfully received in RAM $7640

RAM confirmation Number E202292F45563188
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)

37 CFR 1.16 {National application filing, search, and examination fees)
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File Listing:

Document ... . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
218578
. - 22773_826_311_exAppIn_TRN
=802 - - 1
1 Transmittal of New Application SMTLpdf no
c69cca5d7f077e91c83797580606e95 2fa08|
Warnings:
Information:
109003
22773_826_311_exREQ_Prioriti
S — — no 1
2 Track One Request zed_Exam_TRACK_1.pdf
e96dda4bf19d7844bfa649da380845a50ba|
646c2
Warnings:
Information:
2197214
3 Application Data Sheet 22773_826_311_exADS.pdf no 10
98cd7e48678b44ac02de3des803248aedde
66598
Warnings:
Information:
211733
22773_826_311_Spec_Claims
-~ = - es 17
4 Abstract 09 01_2022.pdf y
e54f48393225a7679c1492ae422398343fc0)
5c92
Multipart Description/PDF files in .zip description
Document Description Start End
Specification 1 12
Claims 13 16
Abstract 17 17
Warnings:
Information:
2428305
5 Drawings-only black and white line 22773_826_311_Drawings.pdf no 3

drawings

35ec54d84dasf00f0605db8cd6b2c258685
be094
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Warnings:

Information:

722929

6 QOath or Declaration filed 22773_826_311_Parent401_ex| no 6

nv_Declarations.pdf
4160be948dbecdbd374161858ce95c7981

f84fe

Warnings:

Information:

807616
7 Power of Attorney 22773_Gen_POA.pdf no 1
d8bac50de0e1b0100ffdabbc3e3dddad 956
f63ef
Warnings:
Information:
14077425
8 Assignee showing of ownership per37 | 22773_826_311_exStmnt_Und no 16
CFR 373 er_3_73c' pdf 70b720fc39384847890f52a6b4b74e606a7
b1788
Warnings:
Information:
55201
9 Fee Worksheet (SB06) fee-info.pdf no 2
491dbfdc71d751097b2f25d8f30e6f3d04 94|
6eb3
Warnings:
Information:
Total Files Size (in bytes){ 20828004

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 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) 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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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number
Substitute for Form PTO-875 17/902,445
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
B o) N/A N/A N/A N/A 320
SEARCH FEE
{37 GFR 11604, 1), or (m) N/A N/A N/A N/A 700
EXAMINATION FEE
o N/A N/A N/A N/A 800
A A O T on 100|000
INDEPENDENT CLAIMS f *
(37 GFR 1.16(h) 4 minus 8 = 1 x 480 480
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16())) 0
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 2300
APPLICATION AS AMENDED - PART I
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
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TOTAL OR TOTAL
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CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE($) FEE($) RATE($) FEE($)
E AMENDMENT PAID FOR
L Total * Minus ** = X =
g 37 ch?m(i)) OR |x
Independent Minus = B
E (37 GFR 1.16(h)) x B OR [x
E Application Size Fee (37 CFR 1.16(s))
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FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16())) o
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
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UNITED STATES PATENT AND TRADEMARK OFFIGE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
P.0O. Box 1450
Alexandria, Virginia 22313-1450

APPLICATION FILING or GRP ART =
NUMBER | 371(c) DATE | UNIT | FIL FEE RECD ATTY.DOCKET.NO |TOT CLAIMS | IND CLAIMS |
17/902,445 09/02/2022 3300 22773-826.311 30 4
CONFIRMATION NO. 3552
107046 FILING RECEIPT

Al Tocrmagy. e/ WSG I

Palo Alto, CA 94304
Date Mailed: 09/22/2022

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.

Inventor(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;

Applicant(s)
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 17/858,825 07/06/2022
which is a CON of 17/553,590 12/16/2021
which is a CON of 16/835,101 03/30/2020 PAT 11,213,369
which is a CON of 15/476,655 03/31/2017 PAT 10,973,613
which is a DIV of 13/470,681 05/14/2012 PAT 9,655,691

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.

Projected Publication Date: 12/29/2022
Non-Publication Request: No

Early Publication Request: No
Title

MULTILAYER POLYMER SHEETS

Preliminary Class

Statement under 37 CFR 1.55 or 1.78 for AlA (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 USPTO 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,

this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
page 2 of 4
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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-HALT (1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

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).

SelectUSA

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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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO, Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

[ APPLICATION NUMBER FILING OR 371(C) DATE [ FIRSTNAMED APPLICANT | ATTY.DOCKETNO/TITLE |
17/902,445 09/02/2022 Chunhua LI 22773-826.311
CONFIRMATION NO. 3552
107046 NEW OR REVISED PPD NOTICE

Align Technology, Inc. / WSGR

€50 Page Ml e O

Palo Alto, CA 94304

NOTICE OF NEW OR REVISED PROJECTED PUBLICATION DATE

The above-identified application has a new or revised projected publication date. The
current projected publication date for this application is 12/29/2022. If this is a new projected
publication date (there was no previous projected publication date), the application has been
cleared by Licensing & Review or a secrecy order has been rescinded and the application is
now in the publication queue.

If this is a revised projected publication date (one that is different from a previously
communicated projected publication date), the publication date has been revised due

to processing delays in the USPTO or the abandonment and subsequent revival of an
application. The application is anticipated to be published on a date that is more than six
weeks different from the originally-projected publication date.

More detailed publication information is available through the private side of Patent
Application Information Retrieval (PAIR) System. The direct link to access PAIR is currently
http://pair.uspto.gov. Further assistance in electronically accessing the publication, or about
PAIR, is available by calling the Patent Electronic Business Center at 1-866-217-9197.

Questions relating to this Notice should be directed to the Office of Data Management,
Application Assistance Unit at (571) 272-4000, or (571) 272-4200, or 1-888-786-0101.

PART 1 - ATTORNEY/APPLICANT COPY
page 1 of 1
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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 3, 2022

‘WILSON SONSINI GOODRICH & ROSATI

By: /Selena Whitaker-Paquiet/

Attorney Docket No.: 22773-826.311

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of:
Chunhua LI, et al.
Application No.: 17/902,445
Filed: September 2, 2022

For: MULTILAYER POLYMER SHEETS

Customer No. 107046

Confirmation No.: 3552

Examiner: Unassigned
Art Unit: Unassigned

REQUEST FOR CORRECTED FILING RECIPT

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

Dear Commissioner:

It has come to our attention that the Foreign Filing License statement, "[F REQUIRED, FOREIGN
FILING LICENSE GRANTED" followed by a date, does not appear on the Filing Receipt mailed
09/22/2022 on behalf of the subject patent application. It is our understanding that the USPTO has

confirmed that this omission was due to a software error on the part of the USPTO and it is believed the error

has been resolved. A copy of the Filing Receipt with corrections noted thereon is enclosed.

No fees are due for this Request; however, the Commissioner is hereby authorized to charge any fees

in connection with this paper to Deposit Account No. 23-2415.

Issuance of a corrected Filing Receipt is respectfully requested.

Dated: October 3, 2022

WILSON 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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N Unaren Stares Parent aND TRADEMARK OFFICE

UNITED STATES DEPARTMERT OF COMMERCE
Uglted Sigies Patest and Trademark Qffice
Address: COMMISSIONER FOR PATENTS

B3, Box 1450

Alexandeiz, Vicginds 22313-1450

www.usplo.gov

APPLICATION NG or GRP ART
E NUMBER § 371{c; DATE E UNIT i FIL FEE RECD ATTY.DOCKET.NG E'E‘OT CLAEMS; N CLAIMSE
TTR0E445 0970213022 3300 32773626311 30 4
CONFIRMATION NO. 3552
107046 FILING RECEIPT
BRSO g
650 Page Mili Road , LA R

Paio Alto, CA 84304
Date Mailed: 09/22/2022

Receipt is aakmwlemed of this non-provisional ulilily patent application. The application will be faken up for
examination in due course. Applicant will be notified as to the resulis of the examination. Any correspondernce
concerning the application must include the following idemiﬁcation information: the U.8. APPLICATION NUMBER,
FILING DATE, NAME OF FIRST INVENTOR, and TITLE OF INVENTION. Fees transmitied by check or draft are
subject to collection.

Please verify the acouracy of the dala presented on this receipl. If an arror is noted on this Filing Recaipt, please
submit a wrilten request for a corrected Filing Receipl, including a properly marked-up ADS showing the "ham;es
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts”

other Notice requiring a response for this application, please submit any request for corraction to this Filing Rec‘elp
with your reply to the Notice. When the USPTO processes tha reply 1o the Notice, the USPTO will generate another

Filing Receipt incorporating the requesied correclions provided that the request is grantable.

invenior{s)
Chunhua L, Cuperting, CA;
Yan CHEN, Cuperting, CA;
Heinz PUDLEINER, Krefeld, GERMANY,
Klaus MEYER, Dormagen, GERMANY,
Joarg NICKEL, Dormagen, GERMANY,
Craig PEHLERT, Lenox, MA;

Applicant{s}
ALIGN TECHNOLOGY, INC., San Jose, CA;

Power of Attorney: The patent praciitioners associated with Cusiomer Number 107046

Domestic Priority data as claimed by applicant
This application is a CON of 17/858,825 (17/06/2022
which is a CON of 17/553,580 12/16/2021
which is a GON of 16/835,101 03/30/2020 PAT 11,213,389
which is a CON of 15/478,655 03/31/2017 PAT 10,873,813
which is a DIV of 13/470,881 05/14/2012 PAT 0,655,691

Foreign Applications for which priority is claimed (You may be eligible to benefif from the Patent Prosecution
Highway program at the USPTO. Please see hitpr//www.uspto.gov for more mfe:mat on.} - None.

Foreign appiication information must be provided in an Application Dala Sheet in order fo constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.
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Permission to Access Application via Priority Bocumeant Exchange: Yes
Parmission to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/3S or Form PTO/SB/EY as
appropriate.
if Required, License Granted: XX/XX/2022

The country code and number of vour pricrity application, fo be used for filing abroad under e Paris Convention, i3 U8 17/802 445
Projected Publication Date: 12/28/2022

Non-Publication Regusst: No

Early Publication Regussi: No
Title

MULTILAYER POLYMER SHEETS

Prefiminary Class

Statemsant under 37 OFR 1.88 or 1.78 for AlA (First Inventor to File) Transition Applications: No
PROTECTING YOUR INVENTION QUTSIDE THE UNITED STATES

Since the rights granted by a U.8. patent extend only throughout the territory of the United States and have no
gffect in a foreign country, an inventor who wishes palent proteciion in another country must apply for a patent
i a specific couniry or in regional patent offices. Applicants may wish o consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effact as a regular national paient application in each PCT-membsar country. The PCT process simplifiss the filing
of patent applications on the same invention in membaer countries, but does not resull in a grant of "an international
patant” and does not eliminate the need of applicanis 1o file additional documents and fees in countrieswhere patant
protection is desired.

Almost every country has iis 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 iis particular laws. Since the laws of many counirigs differ
in varicus respects from the patent law of the United States, applicants are advised to seek guidance from specific
ioreign countries o ensure that palent rights are not lost prematursly.

Applicanis also are advised that in the case of inventions made in the United States, the Direcior of the USPTO must
issue & license befors applicants can apply for a patent in a foreign country. The filing of a LLS. patent application
serves as a request for a foreign filing license. The application’s filing receipt contains further information and
guidance as to the stalus of applicant's licenss for forsign filing.

Applicanis may wish to consult the USPTO booklet, "General information Concerning Patenis” {specifically, the
section entitled "Treaties and Foreign Patents™ for more information on timeframes and deadlines for filing foreign
patent applications. The guide is availabls either by contacting the USPTO Contact Center at 800-786-8189, or i
can be viewed on the USPTO website at hilp.//www . uspio.gov/web/officas/pac/doc/general/index.himi,

For information on preventing theft of vour intelisctual property {patents, trademarks and copyrights}, you may wish

o consult the LS. Government website, htip/Avww.siopfakes.gov. Part of a Depariment of Commerce initiative,

this website includas self-help "toolkils” giving innovatoers guidance on how 10 protect intellectual properiy in specific
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countries such as China, Korea and Mexico. For guestions regarding patent enforcament issues, applicants may
cali the U.8. Government hotline at 1-866-899-HALT (1-885-989-4258).

LICENSE FOR FOREIGHN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has besn granted a license under 35 LLS.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a dale appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license havs been mel, regardiess of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this licanse are set forth in 37 CFR 5.15(a) unless an earlier
license has been issusd under 37 CFR 5.15(k}. The license iz subjsct fo 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 B A3 or5.14.

This license is to be retained by the licensee and may be used al any time on or alter the effective dale thereof unless
it is revoked. This license is automaticaily transferred to any reiated applications(s} filed under 37 CFR 1.53({d). This
license is not retroactive.

The grant of alicense doas not in any way lessen the responsibility of a licensee for the securily 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 1 certain countries, of other agencies, particularly the Office of Daefense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Indusiry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Daepartment of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.8.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 CFRB 512,
if a license is desired before tha expiration of 6 months from the filing date of the application. If 8 months has lapsed
from the filing date of this application and the licenses has nol received any indication of a secrecy order under 35
U.8.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUsSa

The United States represents the largest, most dynamic marketplace in the world and is an unparaileled location for
business invastment, innovation, and commercialization of new technologies. The U.S. offers iramendous resources
and advantages for those who invest and manufaciure goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelactlUSA provides information assistance 1o 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 invastment; and counsels LS. economic devalopment organizations on investmeant
aftraction best practices. To iearn more about why the United States is the best couniry in the world io develop
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technology, manufacture products, deliver services, and grow your Business, visil htlp:/www.SelectUSA.gov or call
+1-202-482-6800.
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Electronic Acknowledgement Receipt

EFS ID: 46746207
Application Number: 17902445
International Application Number:
Confirmation Number: 3552

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: 22773-826.311
Receipt Date: 03-0CT-2022
Filing Date: 02-SEP-2022
Time Stamp: 20:30:47

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document Document Description File Name File Slze(B)ftes)/ Multll .Pages
Number Message Digest | Part/.zip| (ifappl.)
206098
1 Transmittal Letter 22773—826—31;FEXTRNSMTL' no 1
p e047534925e021a49ec189f492964c520e5
Warnings:
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Information:

83539

e . 22773_826_311 EXREQ Corrct
no 1
2 ReqUeSt or Corrected Flllng ReCelpt Fili R iot. £

3d0898ba5a0574cc81d49e00b18e03e5735

Warnings:
Information:
3078693
- . 22773_826_311_Filing_Receipt
3 Request for Corrected Filing Receipt - == - no 4
_Ma rkEdpdf 4eaf7c1a764f11419d3da3347f66215d48ee]

Warnings:

Information:

Total Files Size (in bytes){ 3368330

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 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) 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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Doc Code: TRAN.LET
Document Description: Transmittal Letter

PTO/SB/21 (07-09)
Approved for use through 12/31/2020. OMB 0651-0031
u.s. Patent and Trademark Office; U S DEPARTMENT OF COMMERCE

Appllcatlon Number 17/902,445

TRANSMITTAL Filing Date September 2, 2022
F ORM First Named Inventor Chunhua L, et al.
Art Unit Unassigned
Examiner Name .
(to be used for all correspondence after initial filing) Unassigned
Attorney Docket Number
k Total Number of Pages in This Submission |6 22773-826.311 J

ENCLOSURES (Check all that apply)

After Allowance Communication to TC
D Fee Transmittal Form

D Fee Attached

Amendment/Reply

D After Final

D Affidavits/declaration(s)

Drawing(s)

Appeal Communication to Board

Licensing-related Papers of Appeals and Interferences

Appeal Communication to TC
(Appeal Notice, Brief, Reply Brief)

[

Petition

Petition to Convert to a

Provisional Application

Power of Attorney, Revocation
Change of Correspondence Address

Proprietary Information

Status Letter

Other Enclosure(s) (please Identify
below):

Request for Corrected Filing Receipt; and
Copy of Filing Receipt mailed 09/22/2022

OO0 Oo

Extension of Time Request Terminal Disclaimer

Express Abandonment Request Request for Refund

LOooOdd 4o

Information Disclosure Statement CD, Number of CD(s)

I:I Landscape Table on CD

Certified Copy of Priority Remarks

Document(s)

Reply to Missing Parts/
Incomplete Application
Reply to Missing Parts
under 37 CFR 1.52 or 1.53

OO OO0

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT

Firm Name
WILSON SONSINI GOODRICH & ROSATI

Signature /Yahn Lin CHU/

Printed name Yahn Lin GHU

Date

October 3, 2022 Reg. No. |75 946

\

( CERTIFICATE OF TRANSMISSION/MAILING

| 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/
Qped or printed name | Selena WHITAKER-PAQUIET Date |October 3, 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.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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UNITED STATES PATENT AND TRADEMARK OFFIGE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
P.0O. Box 1450
Alexandria, Virginia 22313-1450

APPLICATION FILING or GRP ART =
NUMBER | 371(c) DATE | UNIT | FIL FEE REC'D ATTY.DOCKET.NO |TOT CLAIMS | IND CLAIMS |
17/902,445 09/02/2022 OPAP 7640 22773-826.311 30 4
CONFIRMATION NO. 3552
107046 CORRECTED FILING RECEIPT

Al Tocrmagy. e/ WSG o

Palo Alto, CA 94304
Date Mailed: 10/18/2022

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.

Inventor(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;

Applicant(s)
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 17/858,825 07/06/2022
which is a CON of 17/553,590 12/16/2021
which is a CON of 16/835,101 03/30/2020 PAT 11,213,369
which is a CON of 15/476,655 03/31/2017 PAT 10,973,613
which is a DIV of 13/470,681 05/14/2012 PAT 9,655,691

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: 09/20/2022

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,

is US 17/902,445
Projected Publication Date: 12/29/2022
Non-Publication Request: No

Early Publication Request: No
Title

MULTILAYER POLYMER SHEETS
Preliminary Class
428
Statement under 37 CFR 1.55 or 1.78 for AlA (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 USPTO 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.
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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,
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-HALT (1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

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).

SelectUSA

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
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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
technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.
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Application No. Applicant(s)

17/902,445 Lletal.

Decision Granting Request for

Prioritized Examination (Track /)  |Examiner Art Unit AIA (FITF) Status
FIKIRTE A GEREMEW OMBL Yes

1. THE REQUEST FILED 02 September 2022 IS GRANTED .

The above-identified application has met the requirements for prioritized examination
A for an original nonprovisional application (Track I).
B. 0 for an application undergoing continued examination (RCE).

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

B. 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;

I o mmoo

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 FIKIRTE GEREMEW at (703)
756-1930. In his/her absence, calls may be directed to Petition Help Desk at (571) 272-3282.

/FIKIRTE A GEREMEW/
PROGRAM SUPPORT ASSISTANT, OMBL

U.S. Patent and Trademark Office
PTO-2298 (Rev. 02-2012)
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Application No. Applicant(s)

17/902,445 Ll etal.
Office Action Summary Examiner ArtUnit | AIA (FITF) Status
VIVIAN CHEN 1787 Yes

-- The MAILING DATE 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)(J Responsive to communication(s) fledon .
CJ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon .
2a)[] This action is FINAL. 2b) ¥ This action is non-final.

3)J 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)[J 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 £x parte Quayte, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5) Claim(s) 1-30 is/are pending in the application.

5a) Of the above claim(s) _____is/are withdrawn from consideration.
6) [0 Claim(s) ___is/are allowed.
7) Claim(s) 1-30 is/are rejected.
8) [O Claim(s) ____is/are objected to.
9) [J 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)(]J The specification is objected to by the Examiner.
11)™ The drawing(s) filed on 09/02/2022 is/are: a)¥ 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)[1] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)d Al b)(J Some**  ¢)(J None of the:
1.J Certified copies of the priority documents have been received.
2.0 Certified copies of the priority documents have been received in Application No.

3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).

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

Attachment(s)
1) Notice of References Cited (PTO-892) 3) [J Interview Summary (PTO-413)
. . Paper No(s)/Mail Date
2) [ Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4) [] Other:
Paper No(s)/Mail Date T
U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20221119
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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-AIA or AIA Status
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.

Priority
5. Applicant’s claim for the benefit of a prior-filed application under 35 U.S.C. 119(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

provisional application). The disclosure of the invention in the parent application and in the later-
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filed application must be sufficient to comply with the requirements of 35 U.S.C. 112(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 wheole can contain other components other than

the recited polymer, this means that the recited polymer in said layer does not inherently have the
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.
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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.

Application 17/858,825 (filed 07/06/2022) provides support for: (1) copolyesters and
thermoplastic polyurethane elastomers having specific physical properties; and (2) a copolyester
having an elastic modulus greater than the elastic modulus of a thermoplastic polyurethane
elastomer.

Therefore, if the language of the present claims is interpreted as requiring the polymers
themselves to have specific physical properties and elastic modulus values, claims 1-30 have (at
best) an effective priority date of 07/06/2022.

However, if the language of the present claims is interpreted as requiring the layers as a
whole to have specific physical properties and elastic modulus values, claims 1-30 have an

effective filing date of 05/14/2012.

Claim Rejections - 35 USC § 112

6. 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-AlA), 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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7. Claims 1-30 is rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AlIA), 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, 6, 10-12, 20 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, 6, 10-12, 20 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 2-5, 7-9, 13-19, 21-30 are dependent on one or more of the above claims and

therefore incorporate the above-described indefinite subject matter.

Double Patenting
8. 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 Longi, 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 1.321(c) or 1.321(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
§8§ 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
1.321(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-1.jsp.

9. 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 of TADROS ET AL (US 2005/0100853).

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, compression set, etc.) as recited in present application claims 1, 6, 10-11, 20,
25, 28, 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
1,4, 6, 10-12, 20, 26, 29, 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.

TADROS 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).

(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 1, 4, 6, 10-12, 20, 25-26, 28-29, 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, 9, 19, 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
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avoiding localized force which might damage teeth) and optionally to provide comfortable
mouth-containing surfaces.

Further regarding claims 1, 9, 19, 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.

Regarding claims 2-3, 7-8, 13, 16-17, 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.

Regarding claims 2-3, 7-8, 13, 16-18, 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
uniform repositioning force across teeth surfaces) and optionally compliant mouth-contacting

surfaces (to provide enhanced comfort during usage).
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10.  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
(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, compression set, etc.) as recited in present
application claims 1, 6, 10-11, 20, 25, 28, 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, 4, 6, 10-12, 20,
26, 29, 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.

TADROS 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 (PETQG), etc.);

+ a second elastomer layer (e.g., containing polyurethane elastomer).
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(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 the present application
claims 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).

Further regarding claims 1, 4, 6, 10-12, 20, 25-26, 28-29, 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, 4, 6, 10-12, 20, 26, 29, one of ordinary skill in the art would
have utilize known, commercially available copolyester materials having physical properties as

recited in the present application claims as disclosed in DESIMONE ET AL ‘841 in the hard
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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.

Regarding claims 2-3, 7-8, 13, 16-17, 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.

Regarding claims 2-3, 7-8, 13, 16-18, 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
uniform repositioning force across teeth surfaces) and optionally compliant mouth-contacting

surfaces (to provide enhanced comfort during usage).

11. Claims 1-30 is/are provisionally rejected on the ground of nonstatutory double patenting
as being unpatentable over:
» the pending claims of copending Application No. 16/043,065 (US 2019/0183611) (LI
ET AL);
or
» the pending claims of copending Application No. 16/264,420 (U.S. 2019/0159870) (LI

ET AL);
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or
» the pending claims of copending Application No. 16/382,918 (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, 6, 10-11, 20, 25, 28, 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
yield, tensile strength, tensile modulus, light transmission, etc.) as recited in present
application claim 1, 4, 6. 10-12, 26, 29, 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.

TADROS 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).
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(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 the present application
claims, 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 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, 9, 19, 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, 9, 19, 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
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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.

Further regarding claims 1, 4, 6, 10-12, 20, 25-26, 28-29, 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, 4, 6, 10-12, 20, 26, 29, one of ordinary skill in the art would
have utilize known, commercially available copolyester materials having physical properties as
recited in the present application claims 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.

Regarding claims 2-3, 7-8, 13, 16-17, 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.
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Regarding claims 2-3, 7-8, 13, 16-18, 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
uniform repositioning force across teeth surfaces) and optionally compliant mouth-contacting
surfaces (to provide enhanced comfort during usage).

This is a provisional nonstatutory double patenting rejection because the patentably

indistinct claims have not in fact been patented.

12.  Claims 10-26, 28-30 is/are provisionally rejected on the ground of nonstatutory double
patenting as being unpatentable over:

* the pending claims of copending Application No. 17/553,590 (LI ET AL) (US
2022/0287803);

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, 6, 10-11, 20, 25, 28, 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, 4, 6, 10-12, 20, 26, 29, etc.;
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« 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.

TADROS 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 (PETQG), etc.);

+ a second elastomer layer (e.g., containing polyurethane elastomer).

(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 the present application
claims, 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

ClearCorrect Exhibit 1018, Page 103 of 186



Application/Control Number: 17/902,445 Page 18
Art Unit: 1787

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).

Further regarding claims 1, 4, 6, 10-12, 20, 25-26, 28-29, 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, 4, 6, 10-12, 20, 26, 29, one of ordinary skill in the art would
have utilize known, commercially available copolyester materials having physical properties as
recited in the present application claims 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.

Regarding claims 2-3, 7-8, 13, 16-17, 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.
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Regarding claims 2-3, 7-8, 13, 16-18, 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
uniform repositioning force across teeth surfaces) and optionally compliant mouth-contacting
surfaces (to provide enhanced comfort during usage).

This is a provisional nonstatutory double patenting rejection because the patentably

indistinct claims have not in fact been patented.

13.  Claims 1-30 is/are provisionally rejected on the ground of nonstatutory double patenting
as being unpatentable over:

» claims 1-30 of copending Application No. 17/858,825 (LI ET AL) (US 2022/0338957);

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, 6. 10-11, 20, 25, 28, 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, 4, 6, 10-12, 20, 26, 29, etc.;

+ a third layer comprising a copolyester (corresponding to the recited “third layer™),
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+ 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.

TADROS 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);

* one or more copolyester layer(s) (e.g., containing polyethylene terephthalate
copolymerized with cyclohexanedimethanol (PETG), etc.);

+ a second elastomer layer (e.g., containing polyurethane elastomer).

(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 the present application
claims 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. 17/858,825 in a known dental appliance
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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, 4, 6, 10-12, 20, 25-26, 28-29, 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. 17/858,825 in
order to simplify the production of dental appliances with specific overall physical mechanical
properties.

Further regarding claims 1, 4, 6, 10-12, 20, 26, 29, one of ordinary skill in the art would
have utilize known, commercially available copolyester materials having physical properties as
recited in the present application claims as disclosed in DESIMONE ET AL ‘841 in the hard
layer(s) in the multilayer materials as claimed in copending Application No. 17/858,825 in order
to produce dental appliances with the required structural strength, shape-retention, as well as the
necessary tooth-repositioning force for specific applications.

Regarding claims 2-3, 7-8, 13, 16-17, 23, one of ordinary skill in the art would have used
two copolyester sub-layers as suggested in TADROS ET AL ‘853 to form the hard inner layer in
the multilayer materials claimed in copending Application No. 17/858,825 in order to optimize
the strength, thermoforming properties, and/or rigidity (or flexibility) of the dental appliance for

specific applications and/or usage conditions.
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Regarding claims 2-3, 7-8, 13, 16-18, 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
uniform repositioning force across teeth surfaces) and optionally compliant mouth-contacting
surfaces (to provide enhanced comfort during usage).

This is a provisional nonstatutory double patenting rejection because the patentably

indistinct claims have not in fact been patented.

Claim Rejections - 35 USC § 103 (AIA)
14. 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.

15.  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.

16.  Claims 10-26, 28-30 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 TEXIN 990R,

and in view of SHORE A HARDNESS SCALE,

and in view of KALILI (US 2011/0020761).

TADROS 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);

* one or more copolyester layer(s) (e.g., containing polyethylene terephthalate
copolymerized with cyclohexanedimethanol (PETG), etc.);

+ a second outer layer (e.g., containing polyurethane elastomer).

(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, etc., as components in dental appliances (e.g., appliances for repositioning a patient’s
teeth). (paragraph 0023, 0027, 0030, 0044, etc.)

TEXIN 990R discloses a commercially available thermoplastic polyurethane elastomer
having physical properties (e.g., hardness, ultimate elongation, compression set, etc.) as recited
in present application claims 16, 30-32, etc., with superior toughness, flexibility, microbial

resistance. (page 1, 3, etc.)
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SHORE A HARDNESS SCALE provides evidence that a material with a Shore A
hardness of 90 exhibits a hardness which generally falls between Shore A 65 and Shore D 85.

KALILI “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 10-26, 28-30, 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 24-29
as disclosed in DESIMONE ET AL ‘841 as the copolyester layer(s) in the multilayer materials
used to produce the dental appliances of TADROS 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 10-26, 28-30, one of ordinary skill in the art would have utilized
known relatively “soft” microbial resistant thermoplastic polyurethane elastomers as disclosed in
TEXIN 990R 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.

Regarding claims 10-26, 28-30, one of ordinary skill in the art would have utilized known
relatively “soft” microbial resistant thermoplastic polyurethane elastomers as disclosed in

TEXIN 990R as the second, mouth-contacting outer layer in the multilayer materials used to

ClearCorrect Exhibit 1018, Page 110 of 186



Application/Control Number: 17/902,445 Page 25
Art Unit: 1787

produce the dental appliances of TADROS ET AL ‘853 in order to provide useful dental aligning
appliances with compliant mouth-contacting surfaces (to provide enhanced patient comfort
during usage) as suggested in KALILI *761.

Further regarding claims 10-12, 20, 25-26, 28-29, 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.

Regarding claims 13, 16-17, 23, one of ordinary skill in the art would have used two
copolyester sub-layers as suggested in TADROS ET AL ‘853 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.

Regarding claims 13, 16-18, 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 uniform
repositioning force across teeth surfaces) and optionally compliant mouth-contacting surfaces (to
provide enhanced comfort during usage) as suggested in KALILI 761.

Further regarding claim 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
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the dental appliances of TADROS 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 as
suggested in KALILI “761.

Further regarding claim 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 TADROS 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.
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Conclusion

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

examiner should be directed to Vivian Chen (¥ivian.chen@uspto.gav) 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 19, 2022

/Vivian Chen/

Primary Examiner, Art Unit 1787
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Address: COMMISSIONER FOR PATENTS

PO, Box 1450

Alexandria, Virginia 22313-1450
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[ APPLICATION NUMBER FILING OR 371(C) DATE [ FIRSTNAMED APPLICANT | ATTY.DOCKETNO/TITLE |
17/902,445 09/02/2022 Chunhua LI 22773-826.311
CONFIRMATION NO. 3552
107046 PUBLICATION NOTICE

Align Technology, Inc. / WSGR

€50 Page Ml e T

Palo Alto, CA 94304

Title:MULTILAYER POLYMER SHEETS

Publication No.US-2022-0409344-A1
Publication Date:12/29/2022

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTQO's publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set
forth in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's
Public Records Division. The Public Records Division can be reached by telephone at (571) 272-3150 or (800)
972-6382, by facsimile at (571) 273-3250, by mail addressed to the United States Patent and Trademark Office,
Public Records Division, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and

the dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through

the Patent Electronic Business Center at www.uspto.gov using the public side of the Patent Application
Information and Retrieval (PAIR) system. The direct link to access this status information is currently
https://portal.uspto.gov/pair/PublicPair. Prior to publication, such status information is confidential and may only
be obtained by applicant using the private side of PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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I hereby cetT_jfy that th_is correspondence is being filed via Attorney Docket No.: 22773-826.311
EFS-Web with the United States Patent and Trademark Office Client Ref. No.: 1228.US.D1.C1.C1.C1.C1

on February 6, 2023

WILSON SONSINI GOODRICH & ROSATI

By: /Selena Whitaker-Paquiet /

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of: Confirmation No.: 3552

Chunhua Li et al.

Application No.: 17/902,445 Examiner: Vivian CHEN

Filed: September 2, 2022 Art Unit: 1787

For: MULTILAYER POLYMER SHEETS RESPONSE TO NON-FINAL OFFICE ACTION
Customer No.: 107046

MAIL STOP: AMENDMENT
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Commissioner:

In response to the Non-final Office Action mailed November 25, 2022, please enter the
following remarks. This response is being submitted prior to the three-month response ending on

February 25, 2023. Accordingly, this response is timely filed.

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

Remarks begin on page 7.
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Appl. No.: 17/902,445 Attorney Docket No.: 22773-826.311
Reply to Office Action of November 25, 2022

AMENDMENTS TO THE CLAIMS

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

Listing of Claims:

1. (Currently Amended) A multilayer sheet comprising:

a first layer eempristag containing a single polymer, wherein the single polymer of the first
layer is a co-polyester, and wherein the first layer has 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 eemprisig containing a single polymer, wherein the single polymer of the
second layer is a thermoplastic polyurethane elastomer, and wherein the second layer has having &

flexural-modulusereater-than35;000-pst, 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 ee-pelyester first laver has an elastic modulus greater than the second layer
thermoplastie-pelyurethane-elastomer; and

wherein the multilayer sheet is incorporated into an orthodontic appliance.

2. (Currently Amended) The multilayer sheet of claim 1, wherein the third layer contains a

single polymer, and wherein the single polymer of the third layer is a same or different co-polyester

as the single polymer of the first layer eemprises-a-same-or-different-co-pelyester; and wherein the

first layer is disposed between the second layer and the third layer.

3. (Currently Amended) The multilayer sheet of claim 1, comprising a fourth layer containing a
single polymer, wherein the single polymer of the fourth layer is a same or different thermoplastic
polyurethane elastomer as the single polymer of the second layer eomprising-asame-or-different
thermoplastie-pelyurethane-elastomer; and wherein the first layer and the third layer are disposed

between the fourth layer and the second layer.

4. (Original) The multilayer sheet of claim 1, wherein the first layer has a light transmission

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

5. (Original) The multilayer sheet of claim 1, wherein the first layer is coextruded with or

laminated to the third layer.

Page 2 of 9
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Appl. No.: 17/902,445 Attorney Docket No.: 22773-826.311
Reply to Office Action of November 25, 2022

6. (Currently Amended) A multilayer dental aligner for repositioning a patient’s teeth from a
first arrangement toward a second arrangement, the multilayer dental aligner comprising:
a multilayer sheet comprising:

a first layer eompristng containing a single polymer, wherein the single polymer of

the first laver is a co-polyester, and wherein the first layer has 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 eemptising containing a single polymer, wherein the single polymer of

the second layer is a thermoplastic polyurethane elastomer, and wherein the second layer has having

a-flexural-modulus-greater-than35;000-pst; 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

wherein the multilayer sheet forms a plurality of tooth-receiving cavities configured
to receive and reposition the patient’s teeth from the first arrangement toward the second

arrangement.

7. (Currently Amended) The multilayer dental aligner of claim 6, wherein the multilayer sheet

further comprises a third layer containing a single polymer, and wherein the single polymer of the
third layer is eemprising a same or different co-polyester as the single polymer of the first layer or a

same or different thermoplastic polyurethane elastomer as the single polymer of the second layer.

8. (Currently Amended) The multilayer dental aligner of claim 6,
wherein the multilayer sheet further comprises a third layer containing a single polymer
wherein the single polymer of the third layer is eempsistae a same or different co-polyester as the

single polymer of the first layer:;

wherein the multilayer sheet further comprises a fourth layer containing a single polymer,

wherein the single polymer of the fourth layer is eemprising a same or different thermoplastic

polyurethane elastomer as the single polymer of the second layer, and

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

fourth layer.

9. (Currently Amended) The multilayer dental aligner of claim 6, wherein the first layer ee-
poelyester has an elastic modulus greater than the second layer thermeplastie-polyurethane-elastomer.
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10. (Currently Amended) A multilayer dental aligner for repositioning a patient’s teeth from a
first arrangement toward a second arrangement, the multilayer dental aligner comprising:
a multilayer sheet comprising:

a first layer eemprising consisting of a co-polyester, the co-polyester having a

flexural modulus of 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%;

a second layer eempsising consisting of a thermoplastic polyurethane elastomer, the

thermoplastic polyurethane elastomer having an ultimate tensile strength of greater than 5000 psi, an

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

wherein the multilayer sheet forms a plurality of tooth-receiving cavities configured to

receive and reposition the patient’s teeth from the first arrangement toward the second arrangement.
11-12 (Canceled)

13. (Currently Amended) The multilayer dental aligner of claim 10, wherein the third layer
consists of eemprises a same or different co-polyester or a same or different thermoplastic

polyurethane elastomer.

14. (Original) The multilayer dental aligner of claim 13, wherein the first layer is disposed
adjacent to the third layer.

15. (Original) The multilayer dental aligner of claim 13, wherein the first layer is co-extruded

with or laminated to the third layer.

16. (Original) The multilayer dental aligner of claim 10, 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.

17. (Currently Amended) The multilayer dental aligner of claim 16, wherein the fourth layer

consists of eemprises a same or different thermoplastic polyurethane elastomer.
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18. (Original) The multilayer dental aligner of claim 10, wherein the first layer is disposed

between the second layer and the third layer.

19. (Original) The multilayer dental aligner of claim 10, wherein the co-polyester has an elastic

modulus greater than the thermoplastic polyurethane elastomer.

20. (Currently Amended) A multilayer dental aligner for repositioning a patient’s teeth from a
first arrangement toward a second arrangement, the multilayer dental aligner comprising:
a multilayer sheet comprising:

a first layer eempristag consisting of a co-polyester, the co-polyester having an

elongation at break of greater than 70%, a flexural modulus of greater than 150,000 psi, an

elongation at yield of greater than 4%. a tensile modulus greater than 150.000 psi, and a tensile

strength at yield of 4000-6500 psi; and

a second layer comprising a thermoplastic polyurethane elastomer having an
elongation at break of greater than 200%, an ultimate tensile strength of greater than 5000 psi, and a

hardness of 60A to 85D; and

wherein the multilayer sheet forms a plurality of tooth-receiving cavities configured to

receive and reposition the patient’s teeth from the first arrangement toward the second arrangement.

21. (Original) The multilayer dental aligner of claim 20, wherein the multilayer sheet further

comprises a third layer.

22. (Currently Amended) The multilayer dental aligner of claim 21, wherein the third layer

consists of eemprises a same or different thermoplastic polyurethane elastomer.

23. (Currently Amended) The multilayer dental aligner of claim 21, wherein third layer consists
of eemprises a same or different co-polyester, and wherein the third layer is co-extruded with or

laminated to the first layer.

24. (Original) The multilayer dental aligner of claim 21, wherein the third layer is disposed

adjacent the first layer.

25. (Original) The multilayer dental aligner of claim 20, wherein the thermoplastic polyurethane

elastomer of the second layer has a compression set of greater than 40% after 24 hours at 70° C.
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26. (Canceled)

27. (Original) The multilayer dental aligner of claim 26, wherein the thermoplastic polyurethane

elastomer of the second layer has a flexural modulus greater than 35,000 psi.
28. (Canceled)

29. (Original) The multilayer dental aligner of claim 20, wherein the first layer has a light

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

30. (Original) The multilayer dental aligner of claim 20, wherein the co-polyester has an elastic

modulus greater than the thermoplastic polyurethane elastomer.
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REMARKS
Upon entry of the instant amendments, claims 1-10, 13-25, 27, and 29-30 will be pending.
Claims 11-12, 26, and 28 are herein canceled. Applicant reserves the right to pursue any canceled
subject matter in a separate, related application. Claims 1-3, 6-10, 13, 17, 20, and 22-23 have 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.

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. By way of example, independent claim 1 as amended recites in part “a
first layer containing a single polymer, wherein the single polymer of the first layer is a co-polyester,
and wherein the first layer has” certain properties. Independent claim 6 as amended recites similar
subject matter. Independent claim 10 as amended recites in part “a first layer consisting of a co-
polyester, the co-polyester” having certain properties. Independent claim 20 as amended recites
similar subject matter.

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, 3-4. Accordingly, withdrawal of the remarks against the claimed

priority is respectfully requested.

35USC§112
Claims 1-30 were rejected under 35 U.S.C. § 112 as allegedly indefinite. Applicant

respectfully disagrees. Nonetheless, solely in the interest of expediting allowance, the pending claims
have been herein amended. By way of example, independent claim 1 as amended recites in part “a
first layer containing a single polymer, wherein the single polymer of the first layer is a co-polyester,
and wherein the first layer has” certain properties. Independent claim 6 as amended recites similar
subject matter. Independent claim 10 as amended recites in part “a first layer consisting of a co-
polyester, the co-polyester” having certain properties. Independent claim 20 as amended recites

similar subject matter. In view of the present amendments, Applicant respectfully submits that any
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alleged indefiniteness has been addressed. Withdrawal of the rejections under 35 US.C. § 112 is
respectfully requested.

Alleged Double Patenting

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 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 the pending claims of co-pending Patent
Publication No. 16/043,065 (U.S. 2019/0183611); or the pending claims of co-pending U.S.
Application No. 16/264,420 (U.S. Patent Publication No. 2019/0159870); or the pending claims of
co-pending U.S. Application No. 16/382,918 (U.S. Patent Publication No. 2019/0231484) in view of
Tadros and Desimone. Claims 10-26 and 28-30 were also provisionally rejected on the ground of
nonstatutory double patenting as allegedly being unpatentable over the pending claims of co-pending
U.S. Application No. 17/553,590 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 1-30 of co-pending U.S. Application No. 17/858,825 (U.S. Patent Publication No.
2022/0338957) 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 is being submitted herewith. Accordingly,
withdrawal of the double patenting rejections and a Notice of Allowance of claims 1-30 is

respectfully requested.

35 USC§103
Claims 10-26 and 28-30 were rejected under 35 U.S.C. § 103 as allegedly unpatentable over
Tadros (U.S. Publication No. 2005/0100853), Desimone (U.S. Publication No. 2006/0078841), Kalili
(2011/0020761), Texin 990R, and “Shore A Hardness Scale.” Applicant respectfully disagrees.
Nonetheless, solely in the interest of expediting allowance, the pending claims have been herein
amended. For instance, independent claim 10 has been amended to recite in part “a first layer
consisting of a co-polyester, the co-polyester having a flexural modulus of greater than 150,000 psi,

an elongation at yield of greater than 4%, a tensile modulus greater than 150,000 psi, a tensile
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strength at yield of 4000-6500 psi, and an elongation at break of greater than 70%” and “a second
layer consisting of a thermoplastic polyurethane elastomer, the thermoplastic polyurethane elastomer
having an ultimate tensile strength of greater than 5000 psi, an elongation at break of greater than
200%, and a hardness of 60A to 85D.” Independent claim 20 as amended recites similar subject
matter. Applicant respectfully submits that the pending rejections fail to demonstrate that the cited
references teach or suggest at least such features in combination. Accordingly, Applicant respectfully
submits that pending claims 10, 13-25, 27, and 29-30 are patentably distinct over the cited references.
Withdrawal of the corresponding rejections under 35 U.S.C. § 103 is respectfully requested.

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.
Respectfully submitted,
Dated: February 6, 2023 /Yahn Lin CHU /

Yahn Lin CHU
Registration No. 75,946

WILSO SONSINI GOODRICH & ROSATI
650 Page Mill Road

Palo Alto, CA 94304-1050

Tel: 650-493-9300

Fax 650-493-6811
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Approved for use through 05/31/2024. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

TERMINAL DISCLAIMER TO OBVIATE A PROVISIONAL DOUBLE PATENTING]| Docket Number (Optional)
REJECTION OVER A PENDING “REFERENCE” APPLICATION 22773-826.311

In re Application of: Chunhua LI et al.
Application No.: 17/902,445

Filed: September 2, 2022
For: MULTILAYER POLYMER SHEETS

The applicant, _Align Technology. Inc. , owner of 100 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 Nos. 16/043,065 filed July 28, 2018,
16/264,420 filed, January 31, 2019, 16/382,918 filed April 12, 2019 17/553,590 filed December 16, 2021 and 17/858,825 filed, July 6, 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. |:| The undersigned is the applicant. If the applicant is an assignee, the undersigned is authorized to act on behalf of the assignee.

| 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. The undersigned is an attorney or agent of record. Reg. No._75,946

/Yahn Lin CHU/ February 6, 2023
Signature Date

Yahn Lin CHU
Typed or printed name

Attorney of Record 206-573-2274
Title Telephone Number

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 PTO-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 OMB Control
Number. The OMB 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
InformationCollection@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.
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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 OMB control number.

TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING Docket Number (Optional)
REJECTION OVER A “PRIOR” PATENT 22773-826.311

In re Application of: Chunhua LI et al.
Application No.: 17/902,445

Filed: September 2, 2022
For: MULTILAYER POLYMER SHEETS

The applicant, _Align Technology. Inc. , owner of 100 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 prior patent Nos. 9,655,691, 9,655,693, 10,052,176, 10,973,613, 11,154,384,

as the term of said prior patent is presently shortened by any terminal disclaimer. 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 prior patent 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 the term of any patent granted on the instant application
that would extend to the expiration date of the full statutory term of the prior patent, “as the term of said prior patent is presently shortened by
any terminal disclaimer," in the event that said prior patent later:

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.

Check either box 1 or 2 below, if appropriate.

1. |:| The undersigned is the applicant. Ifthe applicant is an assignee, the undersigned is authorized to act on behalf of the assignee.

| 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. The undersigned is an attorney or agent of record. Reg. No._75,946

/Yahn Lin CHU/ February 6, 2023
Signature Date

Yahn Lin CHU
Typed or printed name

Attorney of Record 206-573-2274
Title Telephone Number

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 PTO-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 OMB Control
Number. The OMB 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
InformationCollection@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.
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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
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and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
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sufficient postage as first class mail in an envelope addressed to: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450 on
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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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Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWw.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
17/902,445 09/02/2022 Chunhua LI 22773-826311 3552
107046 7590 02/07/2023 | AR |
Align Technology, Inc. / WSGR
650 Page Mill Road CHEN, VIVIAN
Palo Alto, CA 94304
| ART UNIT | PAPER NUMBER |
1787
| NOTIFICATION DATE | DELIVERY MODE |
02/07/2023 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)

ClearCorrect Exhibit 1018, Page 142 of 186



Application No. Applicant(s)

17/902,445 Lietal.
. pp . i AlA (First | t
Applicant-Initiated Interview Summary \E/I’:/alnA”'\l"ng N o o Hoystatae | P98
1787 | Yes 1of2

VIVIAN CHEN Primary Examiner Telephonic
Mr. Franklin Chuu Attorney

Date of Interview: 01 February 2023

Issues Discussed:

Other

Mr. Chuu discussed possible Claim Amendments to address outstanding rejections under 35 USC 103
in the previous Office Action mailed 11/25/2022 -- e.qg., including additional required physical properties
in the independent claims.

The Examiner indicated that such additional claim limitations (depending on the number and the types of
additional physical properties required) MAY be sufficient to overcome the outstanding 103 rejections in
the previous Office Action mailed 11/25/2022.

However, The Examiner suggested that in view of the Track 1 status of the present application,
Applicant should consider focusing on achieving allowability for claims 1-9 (which are not presently
subject to any rejections under 35 USC 103) and cancelling claims 10-30 (which Applicant might pursue
at a later date in a continuation application).

As stated in the previous Office Action mailed 11/25/2022, the Examiner indicated that the present
application has issues regarding:

— (i) the effective priority date of claims 1-30; and

— (i) rejections under 35 USC 112(a) and/or USC 112(b);

because due to:

— (a) the lack of clarity as to whether the layer has the recited physical properties or whether the polymer
itself has the recited physical properties; and

— (b) the lack of adequate support in the parent applications for requiring the polymer itself to have said
physical properties.

In order to address the above issues, the Examiner refers Applicant to copending related Application No.

17/858,825, in particular the Interview held on 01/19/23 regarding a detailed discussion of substantially
similar issues and the Examiner's suggestions regarding possible solutions.

No definite agreement on patentability was reached.

ATTACHMENT: 17858825-Examiner-Interview-Summary-Record-PTOL413-2023-JAN-19.pdf

U.S. Patent and Trademark Office
PTOL-413/413b (Rev. Oct. 2019) Interview Summary Paper No. 20230201
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Application No. Applicant(s)

17/902,445 Ll etal,

. P . E i A AlA (First Inventor P
Applicant-Initiated Interview Summary | -0 ot o Fio) Status age
1787 | Yes 20f2

Attachment

/NIVIAN CHEN/
Primary Examiner, Art Unit 1787

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. 20230201
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0. Box 1450

Alexandria, Virginia 22313-1450

www.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO.
17/858,825 07/06/2022 22773-826.310 1348
107046 7590 02/02/2023 | EXAMINER

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

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)
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Application No. Applicant(s)

17/858,825 Lletal.
. .y s . i AlA (First | t
Applicant-Initiated Interview Summary Sﬁf,'\jnng EN Grntit to Fi(le;rgta?:: | eee
1787 Yes 10of2

VIVIAN CHEN Primary Examiner Telephonic
Mr. Franklin Chu Attorney
Ms. Esther Kepplinger Attorney

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.

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-Interview-Agenda-09-JAN-2023-email.pdf

Attachment

U.S. Patent and Trademark Office
PTOL-413/413b {Rev. Oct. 2019) Interview Summary Paper No. 2023019
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Application No. Applicant(s)

17/858,825 Lletal.

. .y s . i AlA (First | t P
Applicant-Initiated Interview Summary Sﬁm ng EN Grntit to Fi(le;rgta?: s "9
1787 Yes 20f2

NIVIAN CHEN/
Primary Examiner, Art Unit 1787

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
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United States Patent and Trademark Office

Office of the Chief Fimanecial Qffioey

Document Code ' WhkR
Usar Felicia Roberts

Sale Accounting Dale02/07/2023

Sale Item Reference Number Effective Date

17902445 02/06/2023

Document Number Fee Code Fee Code Description Amount Paid Payment Method

1202327046320728 1814 STATUTORY OR TERMINAL $170.00 Deposit Account
DISCLAIMER

ClearCorrect Exhibit 1018, Page 148 of 186



A pp/icalion Number Application/Control No. Applicant(s)/Patent under

% 17/902,445 * Reexamination

17/902,445 Ll etal.

Examiner Art Unit

CHEN, VIVIAN 1787
Document Code - DISQ Internal Document - DO NOT MAIL
TERMINAL

V)

DISCLAIMER © APPROVED 0O DISAPPROVED

Thi nti j

06 February 2023 . .
Disclaimer

Approved/Disapproved by:
/[FELICIA D ROBERTS/
Technology Center: OPLC
Telephone: (571)272-0550
2 TDs approved with this filing date
L_#.SSé_IIDFa\}\?nt and Trademark Office Terminal Disclaimer Part of Paper No. 20230207
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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 PAPERNUMBER |
1787
DATE MAILED: 02/17/2023
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
17/902,445 09/02/2022 Chunhua LI 22773-826.311 3552

TITLE OF INVENTION: MULTILAYER POLYMER SHEETS

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE | PREV. 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 B is 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.

Page 1 of 3

PTOL-85 (Rev. 02/11)
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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 By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

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.

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.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

107046 7590 02/17/2023 Certificate of Mailing or Transmission
Ahgn Technology Inc. / WSGR I hereby certify that this Fee(s) Transmittal is being deposited with the United
K ’ States Postal Service with sufficient postage for first class mail in an envelope
650 Page Mill Road addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
Palo Alto, CA 94304 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.

(Typed or printed name)

(Signature)

(Date)|

| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |

17/902.445 09/02/2022 Chunhua LI 22773-826.311 3552

TITLE OF INVENTION: MULTILAYER POLYMER SHEETS

| APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 05/17/2023
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
CHEN, VIVIAN 1787 428-332000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys

or agents OR, alternatively, 1
(2) The name of a single firm (having as a member a
registered attorney or agent) and the names of up to 2
2 registered patent attorneys or agents. If no name is
listed, no name will be printed.

M| Change of correspondence address (or Change of Correspondence
Address form PTO/AIA/122 or PTO/SB/122) attached.

[ "Fee Address" indication (or "Fee Address" Indication form PTO/
AIA/47 or PTO/SB/47; Rev 03-02 or more recent) attached. Use of a
Customer Number is required.

3. ASSIGNEE NAME AND RESIDENCE DATA 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) : (] Individuat [ Corporation or other private group entity [ Government

4a. Fees submitted: (Jssue Fee (IPublication Fee (if required) [JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

[ Electronic Payment via EFS-Web [ Enclosed check (I Non-electronic payment by credit card (Attach form PTO-2038)

(] 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)

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.

M| Applicant certifying micro entity status. See 37 CFR 1.29
M| Applicant asserting small entity status. See 37 CFR 1.27

M| Applicant changing to regular undiscounted fee status.

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 Date
Typed or printed name Registration No.
Page 2 of 3
PTOL-85 Part B (08-18) Approved for use through 01/31/2020 OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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‘, 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

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO. |
17/902,445 09/02/2022 Chunhua LI 22773-826.311 3552
| EXAMINER |
107046 7590 02/17/2023
Align Technology, Inc. / WSGR CHEN, VIVIAN
650 Page Mill Road
Palo Alto, CA 94304 | ART UNIT PAPERNUMBER |

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 1(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
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.

Page 3 of 3

PTOL-85 (Rev. 02/11)
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget
approval before requesting most types of information from the public. When OMB approves an agency request to
collect information from the public, OMB (i) provides a valid OMB Control Number and expiration date for the
agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform
the public about the OMB Control Number’s legal significance in accordance with 5 CFR 1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. 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 30 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions
for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office,
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection
of information unless it displays a valid OMB control number.

Privacy Act Statement

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

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

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records may
be disclosed to the Department of Justice to determine whether 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. Arecord 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.
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Application No. Applicant(s)
) » 17/902,445 Ll etal.
Notice of Allowability Examiner ArtUnit | AIA (FITF) Status
VIVIAN CHEN 1787 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY 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.

1. This communication is responsive to the Amendment and RCE and Terminal Disclaimer filed 02/06/2023.
[ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2.[J 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.

3. The allowed claim(s) is/are See Continuation Sheet . As a result of the allowed claim(s), 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.

4.7 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a) CJAll by (J Some* ¢) (O None of the:
1. [J 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)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5.(J CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

(J including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of each
sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6.] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1. Notice of References Cited (PTO-892) 5. ¥} Examiner's Amendment/Comment

2.0J Information Disclosure Statements (PTO/SB/08), 6. ¥} Examiner's Statement of Reasons for Allowance
Paper No./Mail Date

3.00 Examiner's Comment Regarding Requirement for Deposit 7. (0 Other .

of Biological Material
4. Interview Summary (PTO-413),
Paper No./Mail Date. 20230210.
/VIVIAN CHEN/

Primary Examiner, Art Unit 1787

U.S. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20230210
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Continuation Sheet (PTOL-37) Application No. 17/902,445

Continuation of 3. The allowed claim(s) is/are: 1-10,13-25,27 and 29-30
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Application/Control Number: 17/902,445 Page 2
Art Unit: 1787

EXAMINER’S AMENDMENT

Status of Claims
1. Claims 1-10, 13-25, 27, 29-30 is/are allowed.

2. Claims 11-12, 26, 28 is/are previously cancelled.

Priority
3. Applicant’s claim for the benefit of a prior-filed application under 35 U.S.C. 119(e) or
under 35 U.S.C. 120, 121, 365(c), or 386(c) is acknowledged.
In view of the Claim Amendments filed 02/06/2023, claims 1-7, 31-34 have an effective

filing date of 05/14/2012.

Terminal Disclaimer
4. The terminal disclaimer filed on 02/06/2023 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.

5. The terminal disclaimer filed on 02/06/2023 disclaiming the terminal portion of the
statutory term which would extend beyond the expiration date of any patents granted on U.S.
Applications Nos. 16/043,065 and 16/264,420 and 16/382,918 and 17,553,590 and 17/858,825

has been reviewed and is accepted. The terminal disclaimer has been recorded.
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Application/Control Number: 17/902,445 Page 3
Art Unit: 1787

Examiner's Amendment
6. An examiner’s amendment to the record appears below. Should the changes and/or
additions be unacceptable to applicant, an amendment may be filed as provided by 37 CFR
1.312. To ensure consideration of such an amendment, it MUST be submitted no later than the
payment of the issue fee.
Authorization for this examiner’s amendment was given in a telephone interview with

Mr. Franklin Chuu on 02/10/2023.

7. Reasons for Examiner’s Amendment:

See attached Interview Summary Record.

8. The application has been amended as follows:

In claim 20,

line 8, after “a second layer”, “comprising” has been changed to --consisting of--.

In claim 27,

line 1, “claim 26” has been changed to --claim 20--.
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Application/Control Number: 17/902,445 Page 4
Art Unit: 1787

Reasons for Allowance
9. The following is an examiner’s statement of reasons for allowance:

The prior art of record fails to disclose a multilayer sheet utilized in an orthodontic
appliance, wherein the multilayer sheet comprises: (i) the recited first layer containing a single
polymer which is a copolyester, with the first layer having the recited properties; (ii) the recited
second layer containing a single polymer which is a thermoplastic polyurethane elastomer, with
the second layer having the recited properties; and (iii) the recited third layer; wherein the first
layer and second layer has the recited difference in elastic modulus (claim 1).

The prior art of record fails to disclose a dental aligner containing a multilayer sheet,
wherein the multilayer sheet comprises: (i) the recited first layer containing a single polymer
which is a copolyester, with the first layer having the recited properties; (ii) the recited second
layer containing a single polymer which is a thermoplastic polyurethane elastomer, with the
second layer having the recited properties; and (iii) the recited third layer (claim 6).

The prior art of record fails to disclose a dental aligner containing a multilayer sheet,
wherein the multilayer sheet comprises: (i) the recited first layer consisting of a copolyester with
the recited properties; (ii) the recited second layer consisting of a thermoplastic polyurethane
elastomer with the recited properties; and (iii) the recited third layer (claim 10).

The prior art of record fails to disclose a dental aligner containing a multilayer sheet,
wherein the multilayer sheet comprises: (i) the recited first layer consisting of a copolyester with
the recited properties; (ii) the recited second layer consisting of a thermoplastic polyurethane

elastomer with the recited properties (claim 20).
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Application/Control Number: 17/902,445 Page 5
Art Unit: 1787

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 11/25/2022 have been withdrawn in
view of the Terminal Disclaimers filed 02/06/2023.

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 17/553,590 (LI ET
AL) or 17/858,825 (LI ET AL) in the previous Office Action mailed 11/25/2023 have been
withdrawn in view of the Terminal Disclaimers filed 02/06/2023.

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: (i) at
least one layer containing the specified copolyester as the only polymer combined with at least
one layer containing the specified thermoplastic polyurethane elastomer as the only polymer; or
(ii) 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: (i) at least one layer containing the
specified thermoplastic polyurethane elastomer as the only polymer; or (ii) at least one layer
consisting of the specified thermoplastic polyurethane elastomer.

KALILI (US 2011/0020761) and CN 108394152 fail to specifically disclose or suggest a
multilayer sheet containing: (i) at least one layer containing the specified copolyester as the only

polymer; or (ii) at least one layer consisting of the specified copolyester.

ClearCorrect Exhibit 1018, Page 159 of 186



Application/Control Number: 17/902,445 Page 6
Art Unit: 1787

RIEDL ET AL (US 2012/035484) fails to disclose or suggest multilayer sheets
containing: (i) at least one layer containing the specified copolyester as the only polymer; or (ii)
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: (i) multilayer
sheets containing at least one layer containing the specified copolyester as the only polymer
combined with at least one layer containing the specified thermoplastic polyurethane elastomer
as the only polymer; or (ii) multilayer sheets containing at least one layer consisting of the
specified copolyester and at least one layer consisting of the specified thermoplastic
polyurethane elastomer.

CHIN ET AL (US 2004/0146670) and CN 103374211 and ABBATTE ET AL (US
4,755,139) and WILLISON ET AL (US 2007/0087300) and KRANENBURG-VAN DIJK 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: (i) at least one layer containing the specified copolyester as the only
polymer combined with at least one layer containing the specified thermoplastic polyurethane
elastomer as the only polymer; or (ii) 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.
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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.”

Conclusion

10. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Vivian Chen (Vivian.chen @uspto.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).

February 11, 2023

/Vivian Chen/

Primary Examiner, Art Unit 1787
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Application No. Applicant(s)

17/902,445 Lietal.
. pp . i AlA (First | t
Exarminer-Initiated Interview Summary \E/?:/al"A‘,'\l"ng N o | toriie st | P29
1787 | Yes Tof1

VIVIAN CHEN _ Primary Examiner
Mr. Franklin Chuu Attorney

Telephonic _

Date of Interview: 10 February 2023

Issues Discussed:

Other

Mr. Chuu gave authorization for Examiner's Amendment in order to place the application in condition for
allowance (e.g., in claim 20, for the second layer, “comprising” has been changed to “consisting of” to be

consistent with claim 10 and Applicant’'s comments in the Reply filed 02/06/2023; the dependency of
claim 27 has been corrected).

/NVIVIAN CHEN/
Primary Examiner, Art Unit 1787

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:|t is not necessary for applicant to provide a separate record of the substance of interview.

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete
and proper recordation of the substance of an interview should include the items listed in MPEP 713.04 for complete
and proper recordation including the identification of the general thrust of each argument or issue discussed, a general
indication of any other pertinent matters discussed regarding patentability and the general results or outcome of the
interview, to include an indication as to whether or not agreement was reached on the issues raised.

U.S. Patent and Trademark Office
PTOL-413/413b (Rev. Oct. 2019) Interview Summary Paper No. 20230210
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PE2E SEARCH - Search History (Prior Art)

Ref # Hits

Search Query

DBs

Default
Operator

Plurals

British
[Equivalents

Time Stamp

L529 1

L530 106369

("20220338957").pn.

(A61C13/00 OR
A61C19/06 OR
A61C7/00 OR
AB1C7/08 OR
AB1F5/56 OR
AB3B71/085 OR
B29C51/14 OR
B29K2067/00 OR
B29K2075/00 OR
B29K2995/0026 OR
B29K2995/007 OR
B29K2995/0077 OR
B29K2995/0082 OR
Y10T428/31551 OR
Y10T428/31565 OR
Y10T428/31786 OR
B32B2250/03 OR
B32B2250/24 OR
B32B2250/40 OR
B32B2274/00 OR
B32B2307/40 OR
B32B2307/412 OR
B32B2307/50 OR
B32B2307/51 OR
B32B2307/536 OR
B32B2307/54 OR
B32B2307/546 OR
B32B2319/00 OR
B32B2323/00 OR
B32B2323/04 OR
B32B2323/10 OR
B32B2323/16 OR
B32B2333/04 OR
B32B2367/00 OR
B32B2371/00 OR
B32B2375/00 OR
B32B2377/00 OR
B32B2383/00 OR
B32B25/08 OR
B32B25/14 OR
B32B25/20 OR
B32B2535/00 OR
B32B2555/00 OR
B32B27/08 OR
B32B27/281 OR
B32B27/283 OR
B32B27/285 OR
B32B27/286 OR
B32B27/30 OR
B32B27/302 OR

B32B27/308 OR

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

OR

OR

ON

ON

ON

ON

2023/02/10
05:42 PM

2023/02/10
05:44 PM

02/10/2023 07:07:43 PM
Workspace: 17902445-b

Page 1 of 3

vC
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B32B27/32 OR
B32B27/34 OR
B32B27/36 OR
B32B27/365 OR
B32B27/40 OR
B32B7/022 OR
B29L.2031/753).cpc.
L531 30473 ((Chunhua near1 li) OR |[(US-PGPUB; USPAT) [OR ON ON 2023/02/10
(yan near1 chen) OR 05:45 PM
(Heinz near1 pudleiner)
OR (klaus near1 meyer)
OR (joerg near1 nickel)
OR (craig near1
pehlert)).in,aanm. OR
(align OR
bayer).as,aanm.
L532 29852 ( ("CHEN; YAN".ine. (US-PGPUB; USPAT) |OR ON ON 2023/02/10
OR "LI; 05:45 PM
CHUNHUA".ine. OR
"MEYER; KLAUS".ine.
OR "NICKEL;
JOERG".ine. OR
"PEHLERT;
CRAIG".ine. OR
"PUDLEINER;
HEINZ".ine.)) OR (align
OR bayer).as,aanm.
L533 1687 531 AND 530 (US-PGPUB; USPAT) |OR ON ON 2023/02/10
05:46 PM
L538 18304 (orthodontic OR (US-PGPUB; USPAT) |OR ON ON 2023/02/10
orthodontal OR dental) 05:47 PM
near2 (appliance OR
splint OR brace OR tray
OR plate OR retainer)
L539 34410 flexural ADJ modulus  [(US-PGPUB; USPAT) [OR ON ON 2023/02/10
05:47 PM
L540 53 533 AND 538 AND 539 [(US-PGPUB; USPAT) [OR ON ON 2023/02/10
05:48 PM
L541 401 539 AND 538 (US-PGPUB; USPAT) |OR ON ON 2023/02/10
05:49 PM
L542 4206 (elongation near2 (US-PGPUB; USPAT) |OR ON ON 2023/02/10
yield$3) AND 05:50 PM
(elongation near2
break$4)
L543 66 541 AND 542 (US-PGPUB; USPAT) |OR ON ON 2023/02/10
05:50 PM
L544 297296 tensile ADJ strength (US-PGPUB; USPAT) |OR ON ON 2023/02/10
05:51 PM
L545 66 544 AND 543 (US-PGPUB; USPAT) |OR ON ON 2023/02/10
05:51 PM
L546 5654 (orthodontic OR (US-PGPUB; USPAT) |OR ON ON 2023/02/10
orthodontal OR dental) 05:51 PM
near2 (appliance OR
splint OR brace OR tray
02/10/2023 07:07:43 PM Page 2 of 3

Workspace: 17902445-b

vC
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OR plate OR
retainer).clm.
L547 50 546 AND 545 (US-PGPUB; USPAT) |OR ON ON 2023/02/10
05:51 PM
L548 1193 (elongation near2 (US-PGPUB; USPAT) |OR ON ON 2023/02/10
yield$3) AND 05:53 PM
(elongation near2
break$4) AND (tensile
ADJ modulus) AND
(tensile ADJ strength)
PE2E SEARCH - Search History (Interference)
There are no Interference searches to show.
02/10/2023 07:07:43 PM Page 3 of 3
Workspace: 17802445-b vc
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UNITED STATES PATENT AND TRADEMARK OFFICE PRESORTED

COMMISSIONER FOR PATENTS FIRST-CLASS MAIL

P.0.BOX 1450 U.S. POSTAGE PAID
- POSTEDIGITAL

ALEXANDRIA VA 22313-1451 NN

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

Courtesy Reminder for
Application Serial No: 17/902,445

Attorney Docket No: 22773-826.311
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 natification 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.
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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 By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

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.

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.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

107046 7590 02/17/2023 Certificate of Mailing or Transmission
Ahgn Technology Inc. / WSGR I hereby certify that this Fee(s) Transmittal is being deposited with the United
K ’ States Postal Service with sufficient postage for first class mail in an envelope
650 Page Mill Road addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
Palo Alto, CA 94304 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)

| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |

17/902.445 09/02/2022 Chunhua LI 22773-826.311 3552

TITLE OF INVENTION: MULTILAYER POLYMER SHEETS

| APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 05/17/2023
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
CHEN, VIVIAN 1787 428-332000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363). E)lr)azggt;lag;{e,sa(lﬁ ;lnpa ttl(z, 31 ;‘f:gistered patent attorneys | Wilson Sonsini Goodrich & Rosati

M| Change of correspondence address (or Change of Correspondence

Address form PTO/AIA/122 or PTO/SB/122) attached. (2) The name of a single firm (having as a member a

registered attorney or agent) and the names of up to 2
2 registered patent attorneys or agents. If no name is
listed, no name will be printed.

[ "Fee Address" indication (or "Fee Address" Indication form PTO/
AIA/47 or PTO/SB/47; Rev 03-02 or more recent) attached. Use of a
Customer Number is required.

3. ASSIGNEE NAME AND RESIDENCE DATA 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)

Align Technology, Inc. San Jose, CA

Please check the appropriate assignee category or categories (will not be printed on the patent) : (] Individual Corporation or other private group entity [ Government

4a. Fees submitted: Xlissue Fee (IPublication Fee (if required) [JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

Electronic Payment via EFS-Web [ Enclosed check (I Non-electronic payment by credit card (Attach form PTO-2038)
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)

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.

M| Applicant certifying micro entity status. See 37 CFR 1.29
M| Applicant asserting small entity status. See 37 CFR 1.27

M| Applicant changing to regular undiscounted fee status.

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/ Date __ April 5, 2023
Typed or printed name _ Garrett T. Potter, Ph.D. Registration No. 76,602
Page 2 of 3
PTOL-85 Part B (08-18) Approved for use through 01/31/2020 OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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Electronic Patent Application Fee Transmittal

Application Number: 17902445

Filing Date: 02-Sep-2022

Title of Invention: MULTILAYER POLYMER SHEETS
First Named Inventor/Applicant Name: Chunhual LI

Filer: Garrett T Potter/James Brady
Attorney Docket Number: 22773-826.311

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Description Fee Code Quantity Amount Sul:’-s'l'g(tsa\)l in

Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:

UTILITY APPL ISSUE FEE 1501 1 1200 1200
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Description

Fee Code

Quantity

Amount

Sub-Total in
USD($)

Extension-of-Time:

Miscellaneous:

Total in USD ($)

1200
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Electronic Acknowledgement Receipt

EFS ID: 47798544
Application Number: 17902445
International Application Number:
Confirmation Number: 3552

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:

22773-826.311

Receipt Date: 05-APR-2023
Filing Date: 02-SEP-2022
Time Stamp: 17:25:04

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 E202345H25266507

Deposit Account

Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
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File Listing:

Document ... . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)

113192

1 Issue Fee Payment (PTO-85B) t332:573.;?;?_;:_10_:;l(;ez;e:d_ ¢ no 1

7eado9e22cc979d63d12fe2d009c5b55bf6|
429ec

Warnings:

Information:

37894
2 Fee Worksheet (SB06) fee-info.pdf no 2
475ab295fd4c3d32276dc3c2a113165fbd4
eaddS
Warnings:
Information:
Total Files Size (in bytes){ 151086

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 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) 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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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0. Box 1450

Alexandria, Virginia 22313-1450

Www.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
17/902.445 05/16/2023 11648091 22773-826.311 3552
107046 7590 04/26/2023
Align Technology, Inc. / WSGR
650 Page Mill Road

Palo Alto, CA 94304

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 0 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)
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INVENTORC(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.

IR103 (Rev. 10/09)
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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, VA 22313-1450

WWW.uspto.gov

APPLICATION NO. ISSUE DATE PATENT NO.

17/902,445 16-MAY-23 11648091

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

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
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