8552302

COME:S

e

UNITED STATES DEPARTMENT OF COMMERCE

United States Patent and Trademark Office

6‘ December 10, 2024 N

LT LN
T —

L f‘g_":‘;‘ 3

THISISTO CERTIFY THAT ANNEXED ISA TRUE COPY FROM THE

RECORDSOF THISOFFICE OF THE FILE WRAPPER AND CONTENTS b2 lylalt

OF: i5fredinl
I

DA

APPLICATION NUMBER: 17/858,825
FILING DATE: July 06, 2022
PATENT NUMBER: 11648090

ISSUE DATE: May 16, 2023

EELLLLLLETE

§
AR TR AA AR AR AN AR ANARIA DI RARRINAIARIASIARDD RE AN BD

ARR AR AT RARARBARR RN AN AN AR R

Ketwine JZ!J\&V(ML

Performing the Functions and Duties of the
Under Secretary of Commerce

for Intellectual Property
and Director of the United States
Patent and Trademark Office

ClearCorrect Exhibit 1137, Page 1 of 337
ClearCorrect v. Align - IPR2025-00818



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.

[ UTILITY Attorney Docket No. 22773-82631 0
PATENT APPLICATION First Named Inventor Chunhua Ll, et al.

TRANSMITTAL Title MULTILAYER POLYMER SHEETS
Priority Mail Express®
\ (Only for new nonprovisional applications under 37 CFR 1.53(b)) Label No. j
APPLICATION ELEMENTS Commissioner for Patents
See MPEP chapter 600 concerning utility patent application contents. ADDRESS TO P.O. Box 1450
Alexandria, VA 22313-1450
L[] Fee Transmittal Form ACCOMPANYING APPLICATION PAPERS
(PTO/SB/17 or equivalent)
2. |:| Applicant asserts small entity status. 10. l:l Assignment Papers
See 37 CFR 1.27 (cover sheet & document(s))

Name of Assignee

3. |:| 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 ] 11.
Both the claims and abstract must start on a new page.
(See MPEP § 608.01(a} for information on the preferred arrangement} 12

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

6. Inventor’s Oath or Declaration [Total Pages 6 ] 13.
(including substitute statements under 37 CFR 1.64 and assignments
serving as an oath or declaration under 37 CFR 1.63(e})

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

English Translation Document
(if applicable)

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

|:| Copies of citations attached

a. D Newly executed (original or copy) Preliminary Amendment

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 {(Appendix)

14.

15. Return Receipt Postcard

(MPEP § 503) (Should be specifically itemized)

16. Certified Copy of Priority Document(s)

(if foreign priority is claimed)

17. Nonpublication Request

I:‘ Landscape Table on CD Under 35 U.S.C. 122(b){2)(B)(i). Applicant must attach form PTO/SB/35
or equivalent.

Other' Certification and Request for Prioritized Examination Under 37 CFR 1.102(e) - Track 1

Oy OUdid

9. Nucleotide and/or Amino Acid Sequence Submission
(if applicable, items a. — c. are required) 18.

a. D Computer Readable Form (CRF)
b4|:| Specification Sequence Listing on:
i. l:l CD-ROM or CD-R (2 copies); or

iiA|:| Paper

[ D Statements verifying identity of above copies

[<]

*Note: (1) Benefit claims under 37 CFR 1.78 and foreign priority claims under 1.55 must be included in an Application Data Sheet (ADS).
(2) For applications filed under 35 U.S.C. 111, the application must contain an ADS specifying the applicant if the applicant is an
assignee, person to whom the inventor is under an obligation to assign, or person who otherwise shows sufficient proprietary
interest in the matter. See 37 CFR 1.46(b).

19. CORRESPONDENCE ADDRESS

The address associated with Customer Number: 107046 OR D Correspondence address below
Name
Address
City State Zip Code
Country Telephone Email
{ . \
signature | /Garrett T. Potter/ Date July 6,2022
Name Registration No.
 print/rype) | GaITEL T. POTTER (Attorney/Agent) | 70,602 )

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-PTO-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\r/s;nl;l;r:ned Chunhua L|, et aI. Er?;srr:)):visional Application Number (if
venton: 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. | understand that the application may not contain, or be amended to contain, more than four
independent claims, more than thirty total claims, or any multiple dependent claims, and that
any request for an extension of time will cause an outstanding Track | request to be dismissed.

3. The applicable box is checked below:

. [v] Original Application (Track One) - Prioritized Examination under § 1.102(e)(1)

i. (@) 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.

IIl. [ ] 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).

sinature/ GAITELL T, Potter/ baeduly 6, 2022
e GAITEN T. POTTER R umper £ 6,602

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.*

D *Total of

forms are submitted.
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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. BEPARTMENT 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 OMB control number.

Attorney Docket Number | 22773-826.310

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | MULTILAYER POLYMER SHEETS

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.

This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the
document may be printed and included in a paper filed application.

Secrecy Order 37 CFR 5.2:

7 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:

R
Inventor ‘1

Legal Name

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

City ‘ Fupertino I State/Province | FA I Country of Residencd ‘ IJS

Mailing Address of Inventor:

Address 1 9688 Vicksburg Drive

Address 2

City ‘ Pupeﬂino | State/Province ‘ ICA

Postal Code | |95014 | Countryi ‘ ‘US

Inventor &

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
‘ [ fren ‘ [HEN | ]
Residence Information (Select One) () US Residency Non US Residency Active US Military Service

City ‘ Fupertino I State/Province | |SA I Country of Residencd ‘ IJS

Mailing Address of Inventor:

Address 1 0461 Pineville Avenue

Address 2

City ‘ Fupeﬂino | State/Province ‘ ICA

Postal Code | |95014 | Country i ‘ ‘US

Inventor L!

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
‘ -] peinz ‘ 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. BEPARTMENT 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 OMB control number.

Attorney Docket Number | 22773-826.310

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | MULTILAYER POLYMER SHEETS

oty [FeRd —Tlcounty of Residence| E_—

Mailing Address of Inventor:

Address 1 Bethelstr, 39

Address 2

City ‘ I(refeld | State/Province ‘ |
Postal Code | 7800 | Countryi ‘ ‘DE

Inventor \4

Legal Name

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

City ‘bormagen |‘Country of Residence | ‘bE |

Mailing Address of Inventor:

Address 1 Kamillenstr, 40

Address 2

City ‘ I:)ormagen | State/Province ‘ |

Postal Code | 11539 | Countryi | pe

Inventor \5

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
‘ ] poers ‘ JNICKEL | ]
Residence Information (Select One) () US Residency  (8) Non US Residency Active US Military Service

City ‘bormagen |‘Country of Residence | ‘DE |

Mailing Address of Inventor:

Address 1 Krokusweg 2
Address 2

City ‘ I:)ormagen | State/Province ‘ |

Postal Code | |41539 | Countryi ‘ ‘DE

Inventor k

Legal Name

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. BEPARTMENT 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 OMB control number.

Attorney Docket Number | 22773-826.310

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | MULTILAYER POLYMER SHEETS

Prefix| Given Name Middle Name Family Name Suffix
‘ -] Eraig ‘ PEHLERT | [
Residence Information (Select One) (@) US Residency (O) Non US Residency Active US Military Service

City ‘ lenox I State/Province | m Country of Residencd ‘ |JS

Mailing Address of Inventor:

Address 1 P9 St. Ann's Avenue

Address 2

City ‘ I_enox | State/Province ‘ FVIA

Postal Code | jp1240 | Countryi ‘ ‘US

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

generated within this form by selecting the Add button.

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| [22773-826.310 Small Entity Status Claimed [ ]

Application Type Nonprovisional v
Subject Matter U 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 application 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 specification and any drawings are being filed. Any domestic benefit or foreign priority information must be
provided in the appropriate section(s) below (i.e., “Domestic Benefit/National Stage Information” and “Foreign Priority Information”).

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

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

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

Approved for use through 05/31/2024. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. BEPARTMENT 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 OMB control number.

Attorney Docket Number | 22773-826.310

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | MULTILAYER POLYMER SHEETS

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

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

] 35 U.5.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 I107046

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes
the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78.

When referring to the current application, please leave the “Application Number” field blank.

Prior Application Status |=’ending - Remove
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number {YYYY-MM-DD)
[Continuation of ~| 17/553590 PO21—12—16
Prior Application Status | |Patented v
Application - Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
‘1 7/553590 )Continuation of [-] pes3sion P020-03-30 |1 1213369 |2022-01-04
Prior Application Status| Fatented EI
Application - Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
‘1 6/835101 )Continuation of E |1 5/476655 P017-03-31 |10973613 |2021-04-1 3
Prior Application Status| Fatented EI
Application - Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
‘1 5/476655 ‘Division of E |1 31470681 )2012-05-14 |9655691 |2017-05-23

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. BEPARTMENT 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 OMB control number.

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

Application Number

Title of Invention | MULTILAYER POLYMER SHEETS

Additional Domestic Benefit/National Stage Data may be generated within this form

by selecting the Add button.

Foreign Priority Information:

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.8.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

Application Number Countryi Filing Date (YYYY-MM-DD) Access Code (if applicable)

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

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

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also

contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March
[] 16, 2013.

NCOTE: 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. BEPARTMENT 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 OMB control number.

Attorney Docket Number | 22773-826.310

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | MULTILAYER POLYMER SHEETS

Authorization or Opt-Out of Authorization to Permit Access:

When this Application Data Sheet is properly signed and filed with the application, applicant has provided written
authority to permit a participating foreign intellectual property {IP) office access to the instant application-as-filed (see
paragraph A in subsection 1 below) and the European Patent Office (EPO) access to any search results from the instant
application (see paragraph 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 cor 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 (KIPO), the State Intellectual Property Office of the People’s Republic of
China (SIPO), the World Intellectual Property Organization (WIPO), and any other foreign intellectual property office
participating with the USPTO in a bilateral or multilateral priority document exchange agreement in which a foreign
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the
instant application and its related bibliographic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h)

(.

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

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

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

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant
[] 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. BEPARTMENT 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 OMB control number.

Attorney Docket Number | 22773-826.310

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | MULTILAYER POLYMER SHEETS

Applicant Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of 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 U.S.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 |¢\L|GN TECHNOLOGY, INC.

Mailing Address Information For Applicant:

Address 1 820 Orchard Parkway

Address 2

City an Jose State/Province CA
Countr)f | IJS 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. BEPARTMENT 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 OMB control number.

Attorney Docket Number | 22773-826.310

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

- | i

Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1

Address 2

City | 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
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 not checked in
subsection 2 of the “Authorization or Opt-Out of Authorization to Permit Access” section, then this form must
also be signed in accordance with 37 CFR 1.14(c).

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

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

Signature [/Garrett Potter/ Date (YYYY-MM-DD)| [2022-07-06
First Name |Garretl Last Name ‘ FOTFER Registration Number 6,602
Additional Signature may be generated within this form by selecting the Add button.

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. BEPARTMENT 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 OMB control number.

Attorney Docket Number | 22773-826.310

Application Data Sheet 37 CFR 1.76 —
Application Number

Title of Invention | MULTILAYER POLYMER SHEETS
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MULTILAYER POLYMER SHEETS

CROSS-REFERENCE
[0001] This application is a continuation of U.S. Patent Application No. 17/553,590, filed December
16, 2021, which is a continuation of U.S. Patent Application No. 16/835,101, filed March 30, 2020,
now U.S. Patent No. 11,213,369, issued January 4, 2022, which is a continuation of U.S. Patent
Application No. 15/476,655, filed March 31, 2017, now U.S. Patent No. 10,973,613, issued April 13,
2021, which is a divisional of U.S. Patent Application No. 13/470,681, filed May 14, 2012, now U.S.
Patent No. 9,655,691 issued May 23, 2017, the entire contents of which are incorporated herein by

reference.

BACKGROUND OF THE INVENTION

[0002] The present invention generally relates to the field of orthodontics, and more particularly to
the design of multilayer dental positioning appliances.

[0003] An objective of orthodontics is to move a patient's teeth to positions where function and/or
aesthetics are optimized. Traditionally, appliances such as braces are applied to a patient's teeth by a
treating practitioner and the set of braces exerts continual force on the teeth and gradually urges them
toward their intended positions. Over time and with a series of clinical visits and reactive adjustments
to the braces by the practitioner, the appliances to move the teeth toward their final destination.
[0004] More recently, alternatives to conventional orthodontic treatment with traditional affixed
appliances (e.g., braces) have become available. For example, systems including a series of preformed
appliances/aligners have become commercially available from Align Technology, Inc., San Jose, CA,
under the trade name Invisalign® System. The Invisalign® System is described in numerous patents
and patent applications assigned to Align Technology, Inc. including, for example in U.S. Pat. Nos.
6,450,807, and 5,975,893, as well as on the company's website, which is accessible on the World Wide
Web (see, e.g., the url invisalign.com"). The Invisalign® System includes designing and/or fabricating
multiple, and sometimes all, of the aligners to be worn by the patient before the aligners are
administered to the patient and used to reposition the teeth (e.g., at the outset of treatment). Often,
designing and planning a customized treatment for a patient makes use of computer-based 3-
dimensional planning/design tools, such as Treat™ software from Align Technology, Inc. The design
of the aligners relies on computer modeling of the patient’s teeth in a series of planned successive

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

[0005] While recently developed orthodontic treatment technologies, such as those described above,
represent a considerable advancement in the field of orthodontics, additional advancements remain of
interest. For example, in some instances it may be advantageous to develop materials that improve
properties of the appliances/aligners used for orthodontic treatment. As such, there is a need for shell
aligners that can, for example, produce more continuous force and better bring a patient’s teeth into a

desired occlusion.

BRIEF SUMMARY OF THE INVENTION

[0006] The present invention provides multilayer orthodontic positioning appliances, as well as
related methods and systems. The disclosed multilayer appliances include a removable orthodontic
tooth positioning appliance having teeth receiving cavities shaped to directly receive at least some of
the patient’s teeth and apply a resilient positioning force to the patient's teeth. The multilayer
appliances can include a hard polymer layer disposed between two soft polymer layers. The multilayer
dental appliances of the present invention, among many aspects, provide, for example, improved
material performance, stress relaxation properties and longer working range. In addition, the
mechanical properties of the materials and appliances described herein can improve orthodontic
treatments by, for example, reducing the need for midcourse corrections during treatment and the
number of aligners used for a given treatment.

[0007] The disclosed methods include methods for making multilayer dental appliances. The
disclosed systems including a plurality of appliances having teeth receiving cavities shaped to directly
receive at least some of the patient’s teeth and apply a resilient positioning force to the patient's teeth.
The appliances can be successively worn by a patient to move teeth from one arrangement to a
successive arrangement. At least one of the appliances in the system can include a hard polymer layer
disposed between two soft polymer layers.

[0008] For a fuller understanding of the nature and advantages of the present invention, reference
should be made to the ensuing detailed description and accompanying drawings. Other aspects,
objects and advantages of the invention will be apparent from the drawings and detailed description

that follows.

BRIEF DESCRIPTION OF THE DRAWINGS
[0009] Figure 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 pm to about 1000 um, about 500 pm to about 900 pm, or about 550 pm to about 750 um. The
soft polymer layers can have a thickness in a range from about 25 pm to about 100 pm, about 30 um
to about 90 pum, or about 35 um 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 pm, about 550 um to about 1100 um, or aboui 600 um to about 1000 um. 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 pm 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 um 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 method of making a multilayer dental aligner for repositioning a patient’s teeth from a first
arrangement toward a second arrangement, the method comprising:

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

a first layer comprising a co-polyester having a flexural modulus greater than 150,000
psi, an elongation at yield of greater than 4%, a tensile modulus greater than 150,000 psi, a tensile
strength at yield of 4000-6500 psi, and an elongation at break of greater than 70%; and

a second layer comprising a thermoplastic polyurethane elastomer having a flexural
modulus greater than 35,000 psi, an ultimate tensile strength of greater than 5000 psi; an elongation
at break of greater than 200%, and a hardness of 60A to 85D; and

a third layer;

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

providing a mold,

thermoforming the multilayer sheet over the mold to form a plurality of tooth-receiving
cavities configured to receive and reposition the patient’s teeth from the first arrangement toward the
second arrangement; and

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

dental aligner.

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

and 800 nm of greater than about 75%.

3. The method of claim 1, wherein the third layer comprises a same or different co-polyester.
4. The method of claim 1, wherein the first layer is disposed adjacent to the third layer.
5. The method of claim 1, wherein the first layer is coextruded with or laminated to the third
layer.
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6. The method of claim 1, wherein the multilayer sheet further comprises a fourth layer

comprising a same or different thermoplastic polyurethane elastomer.

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

second layer and the fourth layer.

8. A method of making a multilayer dental aligner for repositioning a patient’s teeth from a first
arrangement toward a second arrangement, the method comprising:
providing a multilayer sheet comprising polymer layers, the polymer layers comprising;
a first layer comprising a co-polyester having a flexural modulus greater than 150,000
psi; and
a second layer comprising a thermoplastic polyurethane elastomer;
providing a mold;
thermoforming the multilayer sheet over the mold to form a plurality of tooth-receiving
cavities configured to receive and reposition the patient’s teeth from the first arrangement toward the
second arrangement; and
trimming excess material from the thermoformed multilayer sheet to form the multilayer

dental aligner.

9. The method of claim 8, wherein the thermoplastic polyurethane elastomer of the second layer
has an elongation at break of greater than 200% and wherein the co-polyester of the first layer has an

elongation at break of greater than 70%.

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

of greater than 4%.

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

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

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

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

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

layer.

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

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

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

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

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

thermoplastic polyurethane elastomer.

18. A method of making a multilayer dental aligner for positioning a patient’s teeth from a first
arrangement toward a second arrangement, the method comprising:
providing a multilayer sheet comprising:
a first layer;
a second layer; and
a third layer; and
wherein the first layer comprises a co-polyester having:
a flexural modulus greater than 150,000 psi;
an elongation at break of greater than 70%;
wherein the second layer comprises a thermoplastic polyurethane elastomer having;
an elongation at break of greater than 200%;
providing a mold;
thermoforming the multilayer sheet over the mold to form a plurality of tooth-receiving
cavities configured to receive and reposition the patient’s teeth from the first arrangement toward the
second arrangement; and
trimming excess material from the thermoformed multilayer sheet to form the multilayer

dental aligner.

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

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

laminated together.

21. The method of claim 18, wherein the first layer is disposed between the second layer and the
third layer.
22. The method of claim 18, wherein the multilayer sheet further comprises a fourth layer and

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

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

or a same or different thermoplastic polyurethane elastomer.

24, The method of claim 18, wherein the co-polyester of the first layer has a tensile strength at
yield of 4000 psi to 6500 psi.

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

of greater than 4%.

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

greater than 150,000 psi.

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

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

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

layer has a hardness from 60A to 85D.

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

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

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

thermoplastic polyurethane elastomer.
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ABSTRACT OF THE DISCLOSURE

Multilayer polymer sheets are provided, as well as related methods, systems, and appliances.
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Patant ard Trademask Office, US. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. B0 NOT SEMO FERS OR COMPLETED FORMS TS
THIS ADDRESS. SEND TC: Commissioner for Pafonds, PO, Box 1450, Alexandria, VA 223131450,

If you aead assistance in completing the fosm, coll 1-300-PT0-9192 andf seleel option 2.
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PGS (D8-12)
mough 01731/2014. OMB 0651-0032

{3, Patent and Tr. 8. DEPARTMENT OF COMMERCE
T, D persens gre required to respond i a selisction of nfy o0 unless i dispiays a valid GMEB control number,

Under the Papenwork Reduction At of 18;

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
i APPLICATION DATA SHEET (37 CFR 1.78)

Tigeof §MULTILAYER DENTAL APPLEA’\ICES AND RELATED METHODS AND SYSTEMS

Invention

#
.

Asthe below named inventor, | herehy declare that:

This declaration [} JRp—— R
is directed fo: L The attached application, ot

15/476,655

United States application or PCT intemational appiication number

March 31, 2017

filed on

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

i helieve that | arn the original inventor or an original joint inventor of a claimed invention in the application,

{ heraby acknowiedae that any willful false statement made in this declaration is punishable under 18 U.S.C. 1041
by fine or imprsonment of not rmore than five (5) years, or both.

WARNING:

nerfapplicant is cautioned lo avold submitting personal information in decuments filed In a patent application that may
contribute 1o identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers
{other than a check or credit card authorization form PTC-2038 submitted for payment purposes) is never reguired by the USPTO
to suppart a patition or an application. i this type of personal information is included in documents submitted to the USPTO,
petitioners/applicants should consider redacting such personal inforraation from the documenis 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} s made in the application) or issuance of a
patent. Furthermore, the record from an abandened agplication may also e available to the public if the ap
referenced in a published application or an issuad pate 2 37 CFR 1.14). Checks and credit card authorization forms
PTO-2038 submitted for payment purposes are not retained inthe application file and therefore are not publicly available.

LEGAL NAME OF INVENTOR

Klaus MEYER

Inveritor: 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 filed. Use an additional FTO/AIAIGT form for each additional inventor,

This m! coton of information is reﬁuxred by ?5 [SX 15.and 37 OFR 1,63, The information is required to obtsin or retain a be:
By

by the public which is In fife {and
122'end 37 CFR 111 and i, 26 k
< USPT i

nd TIGuF'}"’i k Office, ULS, Depariment of Commerss,
THIS ADD S SEND TO: Commigsioner for Patenxs P 3. Bux 145() Alexandnd, VA 22313-1450.
I you ne=d assistancs in completing the form, calt 1-800-FT0- 5793 ard sefect aption 2.
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RIS RG IR R

épnmwd for e \hmubh Gxﬁﬂ \OiE Gm&i e m:ﬁ;
2 ¥ \f

i h,ereby revoke all previous powers of attorney glysn in the a;’;pixeatxa v identified it the attached
staterqent under 37 CFR 3.73{¢).

Pheraly appoials
Feagtitionsrs sssociated with Cestomer Rumbier: | 107048
R

— Regisiration

“Name 3
' AL fﬁhe{ Bilandiee

A attorneys)or sgentds) o réprasent the undersigned batre the Unitad Statex Petant i Trodamark GHice QISEYOY iy sotiBgction with
iy and alf prient appltativns assigheg gty (o theundersdpned steorling b the USPTLY exsigrvndin records or assignmant dotumasts
Stisched (o this fovrn i sogoniinnce with 37 S8 37340

Please change the correspondence addressforthe application ldentified n the attached statentent
uﬁdw 37 CRR 73 e

The addresr assasistad with CostomerRundier 1(}:}’{}4@
OR

| Breta indigdiel perne

Acldewss

%

Livy Suzte | Zip

Togary

Tafagrhane Ematt

R N —
AW CreStped P‘afkwav
Ban 3o, \abiumtaﬁsﬂs
& copy of this foem, together with a staterent under 37 CRR 3, 73] [Form BYOFRIA/EE or equlvatent]is required to be
filed o poch applination in which thiy form s used. The statement under 37 CER 5.75{ch may be completed by one of the
gractitiorsrs appointed inthis formy, snd nuest identify thie applicatios vwhich s Fower of Attorney Kt ba flad
_ SIGNATURE of Assignee of Recard )
The individd] b sipratuse aod titte s supolied badow is suthoried foarton behall oithe sdgnes,

Slgnaturs Date September 13, 2017
Nape Arthur Hal Telephone 408-470-1000
Title VP Assoclate Gensral Counssl, Intsllectusl Praperty & Licensing

T coth $snfaemation 1§ veantrad Top 37 CER L A3 L3, adt 33, Thak Ko iy vauired Yo G s Rstn S henelit by the public, wiicis to tsate
{M(ﬁ by ti“e uf“f’ G0 procexsy thetie ot & fatank oF réexsinaticn: Siag. Confidsatishity iy ot i-? 35 LREAIY orel AR LRI AN a5 3004 THY
; 10 ke 18 AR e crnplete, inclisding Ruthaiag, W g, gl Sleittu v attoit ferm st e USP“Q Y‘érréth\ Wiy
gy e dndfdidiund case. i i 3345f THRS pRu e 3 § s shaiig
3 ‘&,hia iy «mmaa C‘f i Teadesmaek Qi 135 L};;zsmmm,éztamrrsme, B0 Boy 1450, Ne i,

2 er-for Patenty, ©.00 Bux 3, Alxarndily, WA 23343 g4§q
Hange o Sompigting he forw coll 3-BOTPIQDINT and select notion 2.

TR

o zwel
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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)
Applicant/Patent Owner: Align Technology, Inc.

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

Titled: MULTILAYER POLYMER SHEETS

Align Technology, Inc. .a Delaware Corporation

(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.)

states that, for the patent application/patent identified above, it is (choose one of options 1, 2, 3 or 4 below):
1. The assignee of the entire right, title, and interest.

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

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

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

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

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

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

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

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

A. 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.

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

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

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

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

/Garrett T. Potter/ July 6, 2022

Signature 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 (022900US)
Align Ref'No: 1228.US.P

ASSIGNMENT OF PATENT APPLICATION

JOINT

WHEREAS, Chunhua Li of 19688 Vicksburg Dr., Cupertino, CA 95014 and Yan Chen of 10461
Pineville Ave., Cupertino, CA 95014, hereinafier refetred to as “Assignors,” are the inventors of the invention
described and set forth in the below-identified application for United States Letters Patent:

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

Date(s) of execution of Declaration:
Filing Date: May 14,2012
Application No.; 13/470,681; and

WHEREAS, ALIGN TECHNOLOGY, INC,, a corporation of the state of Delaware, located at
2560 Orchard Parkway, San Jose, CA 95131, hereinafter referred to as “ASSIGNEE,” is desirous of acquiring an
interest in the invention and application and in any U.S. Letters Patent and Registrations which may be granted on
the same;

For good and valuable consideration, receipt of which is hereby acknowledged by Assignors,
Assignors have assigned, and by these presents do assign to Assignee all right, title and inferest in and to the
invention and application and to all foreign counterparts (including patent, utility model and industrial designs), and
in and to any Letters Patent and Registrations which may hereafier be granted on the same in the United States and
all countries throughout the world, and to claim the priority from the application as provided by the Paris
Convention. The right, title and interest is to be held and enjoyed by Assignee and Assignee’s successors and
assigns as fully and exclusively as it would have been held and enjoyed by Assignors had this Assignment not been
made, for the full term of any Letters Patent and Registrations which may be granted thereon, or of any division,
renewal, continuation in whole or in part, substitution, conversion, reissue, prolongation or extension thereof.

Assignors further agree that they will, without charge to Assignor, but at Assignee’s expense, (a)
cooperate with Assignee in the prosecution of U.S, Patent applications and foreign counterparts on the invention and
any improvements, (b) execute, verify, acknowledge and deliver all such further papers, including patent
applications and instruments of transfer, and (c) perform such other acts as Assignee lawfully may request to obtain
or maintain Letters Patent and Registrations for the invention and improvements in any and all countries, and to vest
title thereto in Assignee, or Assignee’s successors and assigns.

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

Chunhua Gi—

w16 fr012 7

kﬂ Chen
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Assignment
Attorney Docket No.: 83289-831160 (022900US)
Page 2

Dated: %5 -1(; "Ds} 7. M‘ .
gnaturc of Representative

For Assignee
N - ~ - ) : 2
O Mg &, Seaker,
Printed Name

%Ar. \B\Y.L(')“’I\_ ):H)

Title

Page 2 of 2

64247543v.1
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ACKNOWLEDGMENT

State of California
County of Santa Clara )

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

personally appeared Chunhua Li and Yan Chen

who proved to me on the basis of satisfactory evidence to be the person(s) whose name(s) isfare
subscribed to the within instrument and acknowledged to me that hefeke/they executed the same in
-histher/their authorized capacity(ies), and that by histher/their 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 State of California that the foregoing
paragraph is true and correct.

yllllllllIlﬂlllI!lllllIllllllllllllllllll!
WITNESS my hand and official seal. 3 \ LINDA R, VAIRETTI £
i Pt B COMM. NO. 1962847 1
g K2)s) NOTARY PUBLIC ~CALIFORNIA S
1 \\&Z29// COUNTY OF SANTA CLARA 1
2 \WBL/ coMM. EXPIRES DEC. 3, 2015 5
ﬁlllllllllllIllIlllllllllllllllllllllllll.

Signature | o 74 %M (Seal)
7 [

L
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Apnyex |
DIVISHONAL CLAINMS

L A wnethod of meking a dental sppliance for posioning s patient’s e, e methed

providing o shoet comprising a hiwed polyroer layer of polyimesic nterial disposed hebwosn a
Tirst sudt polyvmer lapss and a second soft pobmer lgyen
“‘

providing 8 posittes moded of the patients teath tn & target position and

an appliznes e 4 negadive of the poaitive niodd] contwishig thenmalorming the

shept gverthe e model,

2 The method of claim 1, wherein the hayd polyiner laver comprises a Jayer of g polysster, 8
easpolyester, & polvearbonate, 2 thennoplastie polyurathine, o polypropylone, ¢ polyethylene, 8
polypropylone and polyethylens sopolymier, se acrylie, v cyveliy block sopolviver, # polyethéretherkatone, o
palvamide, a pobvethyions torepithalate, 8 polyhutvlene terephhalate, s polvetherimide, & palverharsulfony,

& polytrimethylens teropltbalate, ova combination thetesf

Themetbod ofelaio T, whareln the haed polvmer Iwrer comnprises st Ieaxt twe layors sud the

125

st Teast two layers are Indspendeontly selected from a group consisting of a polyester, a compolyester; &
vulyearbonate, a therrmopiagtic polyurethans, s polymopylens, apobvethyiene, a polypropylens and

pubrethyiene copolyier, an acrvlic, 8 evelic Mosk copolymer, @ polyethenstharketong, # polvanide, &

o

ol vethvione terephthalate, 8 polvbaiviens terephthalate, @ polyethesingde, 8 polysthersulfone, snd &

polvimmethyions terephthalate.

4. The method of cleim 1, whersin sach of the Dirst soft pobymer Taver and the seeond soft
polvimer layer independently conygwises a laver of a siyrm;i Hock vopolyaer (8850 » sificone rubber, ay
slastuinerie alloy; o thermoplastie elastamer (TPE), athevmoplastio veleanteats (TPV ) alag

polvutatbane dlastoney, o Mock vopulymsy elasiomer, & polyolefin blend slastomer, & Sernwplastic co-

polvester slpstonier, a thermaplsstio polyamide slastomer; o 8 tombination thereaf,

5, The msthod ofelging 1, whersin ot lowatrare of the Hret sl polymer loyer nnd the sepord

selected from the group consigting of astyrenic dlock sopolyn

altoy, & thenmoplastiv elastoones (TFEY, o thermaplastie ﬂzi.itéxn%;{ma{
slastomer, a block copelymer elastomer, a polyolufin blend elastomer, 8 ﬂmmmp’iastic »:t{}»»goi.;,f& fe
slasiomer, o thermoplastic polyamide slastonter

o S B . <o Setisind ebne T F nd
FRTTLAN T Ctapesaiion Asmgnsne (ot AG iyl ¥ spsiviean) di Papedof®
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& n 1, whevsin the bad polymer layer vomiprises o Jenstongof e
strength at wield of betseonn about 4000 prasds pal and 8504 pai, sn clongation ot wield of groster than ab
A%, an clongation ot break of greater than abo 7O, 2 fonsils foodulus of we

oy modoelus greater than shout 130,000 psi, a siress relasation g

growter tan abnd FO¥% and ¢

7. The wethod of elain 1, wihweein the Gesl soff pulyner lnverand the sevdnd aodt polyrew

tayer vach independently comprize al doest oo of o bardvess o ghout §0A& o sbout 830, ap ultimats toasile

strength of grealpr than shopt S0 psl, hn sdongarion 8 Tteak of gros 3§ nonguessim

set at about 7070 of greater than H% after 34 hours, & Jonural uodulus of groster fhan about 3808 pai,

3

aoid & lght ir

Q0 e and B0 ol g

B. 3 Gibricating s pluvalih

sorrssponding to

Q. The method of elaine 8, whedein fabrivating the phusdity of appliuness cormpiises digiially

siaging w phurality of digital models of e patlenDs teothoand perpwrting w plosdity of @ chvsival models fom

Lecha

o Tho methed ofalaing §, whereln two or s of thephuality of spplisnees compeise & shest
conprising o hard polymar laver of polymerie suaterial diaposad hetwoen & Hest sudt polymer fayse and 2

wer laver,

sesond soft po

§, Themethod of slabm 1, whessin the hard polymey huver cotprises a ploradity of co~gteided

ass

or laminated polymer layas,

SR e slod

. . B RE 3 b
EETIBEE 20T Comps it AT T nveniie G e Al W Pagsd of B 71
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CONTIRUATION CLAIMS
Axeny
e divecily

sl vthios

s touth positioning mpi; ance t

having teoth rove
rocaive gt i

TR 4
astsomaad a pattents teerh and apply & resilient positioning foree to the patisnth
tooth, the apptiancs comprising

i

& fvst soll ouw wver layer conyaix
polymer laver go

ing o fiest soft polyvmeria meteriad and & second softoater

somprisinga seeond soff polymedie roaterial, sadhd

Ced the Srslaad seomd 2ol pol
having s Hexumal swodulus

fomer lovers
of gruater than about 35,000 pel, 4 harduess of about 604 to abowt §3D, snda
{hickness In avange Dom 2 w te 100 jam; and

s hard inner polymer layer conywising & copolyestor disposed botwesn the
Tayer and the s

: flest sift outer pelymer
second soft outer polyorer layer so as o raduce degradaton
appiied wr the testh when the appli

the appliance kW

The applince of clatm 1, wherein the first and seeond sedl polyme
YTH

A%gS

-yaterial gach
rine o maforial aelosted Hom the group consisting ofr a thermoplastie polyurethane
elastorger, & stfizone rubber, an slagtomerie oy, o duemtplasiio elastother (TPE}

TPV elastomer, s Mock copolymer slastomar, o polysdefin ben
ea-polvestur elastomesr, & the

oy, el

wileants

athermaplastic

ol

slastomer, | thermoplastic
rrasplastic polysmide elavton

stoner, ora combination theres

3. The applianve of clab I, whevehuthe Hrst and sees

oud soft polymenie nattvialy aweh
sornprise the sorne material,

4,

The applimves of

diffesent aderials.

1, whereln the first and second soft polymieric materidds ©

wepprise

5

sompriss a blend of

3 esch
Giyiz?.i;:rtii: N t«sr&im anch reapsetive hlend including twio gy miore matedd
fromythe group convisting ot a thmmp lagtle polyuvetha

alloy, o thermoplastic slastarer {TPE)

cthane clastomer, a stlicone rubber,
slystow

.4 thermoplasticvale

an slastomerie
anizate (TPV) elastomer, a blogk

o potyolefin blend clastomer, a

polysmide slostor

thermgplastic aompolyester elasie

wwer, and & thernusdastic
ABYIIOY.
f The apptisnce of elaim 3, wherein at least sue of the Hst soft onster polyner fayer and the
sénons soff outer padymer layee conywises & losst twa layers,

7. The appliance ofvlaim 1, whersin the hard ey polvimsrlayer somprises a blend of
MITEINRA W Cnspevation Ansigrmens (Covesios A0 to Afignl WEGR st sl
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s i"?m crie natsvials Ing "»Sf,i_’f.",}; the oo pobyestsr andonsior o oft 1 pg}}f@q;& v thevmeplss afic

polyarsthane, s polyvpropylens, ¥ puly

wabymer, an aerylie a

pulyetheretherketone, 3 polyamidy, a polvethylane terephibs iﬁm &8 w}‘;‘ﬁut §c> tevephthalste, a

polyetherinide, a oyelic block copolymer, 8 polystherselfone, » polyitimethyiene wrophthalate, ora

eombingtion thémal

8, The apphianes of claim 1, whersin the beed fnner polyraer layer o rnprises af loast twe favers

pie

1

v eomprising the ore-poly

tneluding # frst Iay ey and « second laver somprising oue or swse of &

polvaster, & co-prdvester, @ therndastio polyiwethane, a pol

propyicns, a polvethylone, swaorylie, &
prilyetheretherketone, » polyamide, 8 polyethyiene terephthaiate, 3 polvbutyiens tevephtbalute,

polyetherimide, s oyeliv bloek copolymer, 7 polyetherandions, or a polytiing

Eng i’m‘e;tsh’fkai&ts.

¢

&, The appliasse of claim 1, whereln the hard fner polymer layer has a thickness tna rangs

T

fropn 400 o 1o 1100 i,

B Theapplisnoey > Tsand fser podymer Tpvery the Srstenft outer polymer

fnyer, and thesecondsell culer polymer lager combiined have o thickness of 500 ot o 1200 .

Pio The applisnce of elaim 1, wherein the hard inner polymer haver conynises at least one ofi s

~

tensile strangth ot viskd of between abot 4000 pounds per squars inch (paf) snd $500 pd, on elongation at

yield of grester than wbout 4%, an clongation st break o-i"gtfeﬂtm than about H¥G, a1 teastle moduhe of

mighity evirennsat of greater than about 10%, vr & ii g%:‘-; travsmission butwean 400
ey anid 800 s of greator than about 78%.

12, Theapplisoce of el 1, whereln the st soft outer pobyoner fayer and the second softoutey

X

pobvmer laver sech ndependently connmise gt loast ong off an ultisate fensily strength Of greater thas abowt

3000 psd, an clodgation at beeak of greadr thay abool R00%%, & conygprossinn sl at aboul 70 °C 6f grewter

o o

s 40% attey

24

honss, ora Heht wansmission botwesn 400 nnvsnd 800w of greater thay showt TS‘Ee{L

r

£3. A phusiity of intromenal position sdhstnent appiiances having teetl reosiving Savities

shoped to dbectly reveive at least some of the patlent’s iweth snd apply 8 resilient positioning force o the

patienty teath, wherein the sppliances are shapsed to mave teeth from one mrrangement 1o & suscsssive

areangement when succsssively worn by # patient, and wheeehs af lenst nne of tho applianves comprises
ZRTIRAERG IO Tospheaton Kssganient (overtin S8 10 A1 WRGR diy il die Fage faf#
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remirvable outhodontic tooth positioning applisncs having teeth recaiving cavities shupod to sirently receive

%

at feast some of a pationt's touth and spply & resiiient positioning fvee to the putisat’s teeth, the appliance

comprising

a flyst suft outer polymer layer comprising a first sofl polymeric material aud @ secoud soft outer

poiviner yes om i sovond soft polymet lavers
having o Hetaral moditis of greater than about 35,000 psi, g hardusss of aboul 504 toabout 8513, and ¢

sinamnge fone 25 o to 100 noy and

N

& hord inner polvmer layse comprising 2 So-pobvesise disposed betwien the Hrst soft onter pobemsy

v and the seonnd soft outer pelvmer laysr soayio weduos dogradation of the rexilient positiondag foree

1R WO

spphisd b e tweth whenthe app

%

e matadsd

f, Theplusality of appliances of claiey 13, whersin the first snd

cach vespectively sonyrize a nwterial selested from the group cousisting of athermopiasiie volyurethens:

Hicone rubber, s elastomerie slloy s themnoplastic elastomer (TRE), s thermoplastic
voiomizate (IP\" torner, 1 blook copalywoer elastomer, a polyolelin blend slastomer, a thermoplastie

lastomer, 3 thermoplastic palyamide elastmer, ot 8 comblnation thevent

150 Amethod of moving & patfent”s fosth fom an inddal condiguration b & larget copfiguration,
the wethod comprising providing » removable orthedogtie footh posttioning eppliance having testh
regeivitg pavities shaped to d.irfs,::-tiy veveive al teast some of 2 patiant's teeth wnd apply o desiliant
pssit,ioz‘iing foree to the pattents teuth, the sppliance comprisigg

Haat soft satter pulymer laver comprising o first soft polymenie puaterial snd & second soft outer
_p&}-‘mm Javer conyprising s sevond soff prdymeric mutersl saphut the fiest and second saft polytaer layers
having o Hevueal modulos of greater thun about 35,000 psl, a hurdness of abont 804 toabeut $5D, aud &

fenesy o a vinge from 28 potio 100 pox and

N

sl outey polymer

& havd inoer pedvier lgyer compeising s co-polyasisr digposed hetwean the firs

faver and the sevond soft outer polymer Tayer s s tp redvos degradation of th tesilient posisioning fwes

applied to the teeth when the appliancs is womn,

.

16, The method of elaim 15, whersin providing the remevable opthodoentic teoth positioning

appfiance comprises placing the removable ertbodontic teotl positioning apphance on the testh of'a patient,
V. The misthed of elaim 15, whereln ploviding the removable snthodontiv tooth poaitioning

Clnersmienial position adiustment appliances, said series of

applisnes conyrises providing s serd

.

ncremenial position adjustnient appliances including e removable orthodontis tooth posttiming

¥ &

el

i Page 7 a8

SR EN Corpas i A5 et Tl ents A4 RgnT WHER
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appliznes

18 e method ofclatm 17, wherein providing the seriey of foremental pogition sdiustinent
spplianies compriss &(piaxmg sutdd sevies of inorsnsental position sdiustoen spphauses over the patient's

tocth,

19, The method of claim 1§ wherein the first and seoond soft polymeric mgterial
vaspectively somiprise s matedal selocted from the group consisting of # thermoplastic polvethane
clustomet, 3 silivone wilber, an elastomerio alioy, & erwoplastie clastner {TEFRY, e thermppiastic
valcanizats {TPV) elastomer, a block copolymer slastomer, a polyolefin blond slastomer, a thetnoplastic
cn-polyester slastomer, » thermopiastio polyamide Wagtomer, or a comblogion thereof

. 5

20, The mothod of clalm 1§, wherels the fivet and second sofl polymenic saterials comprise

different nigtenials,

=

. The nethed of slain 18, whersin fhe st and stoond solt polyimerio ma

vialy saeh contprisg

a blend of polymeric materigls cack respective blend incloding two or mors meriale selected from the
grip consisting off & thermoplastic polyurcthane clestomer, o silicone rubber, anclastimeric alloy, a
thermoplastio elastomer {TPEL, s thermoplastio valesnizate {1V} elastomer, a black coprlymer elastmner,

wshic co-pulvester slasfomer, sud @ themmopias

a pobvoledin blond elestome, o thermepl

elastomer.

22, The nsdbod ofclaing 18, whereln the Hrstand sevond soff polvaseciy materials cach compiise

# thermoplastio polyuretbane slagtotaet.

23, The muthod of clatm 13, whersin the bavd fnmer polymer faver compeises & blend of
pabymeric materials includig the co-polyester and one nrnuwe of! 8 palyester, a thenmoplastic
pubyarethane, a p@‘i}:pmpyi- ae & polvethyleng, a polypropylene snd polysthylens copolymer, an aervlie, a
prtvethevetherketone, ¥ polvaide, & nolvethylons torephthalate, & polvbuiviens terephthalate o
nolyvetherinnde, 8 b}xm Block sopolyasy, = polyetheesifons, ¢ polytrinethylons teraphihalate, ovg
combliation theveof.

4

The msthed s elafon 15, wherein the haed Inner polymes layet comprises ot Teat bo aysrs

inchuding a frst layer comprising the m«epsiyaxiszr and g second layer comprising tne or more off 8

pulvestar, 3 cospaiyester, a thevmoplastiv pelyurethane o podvponpyleae, 3 polyethylons m scrylis, 8
TEETIRGANT Covparsting Sasipngent oy S8 0 AR WSO it {ohean e Page 8ol 9
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polyetherstherketone, & polyamide, a polysthylene terephthalate, 2 polybutylone teeep!

¥

polyetherimide, a oyelic block copolymer, a polyethersulions, or s pelyirimethyleons torephibalate.

8. The muthod of elaim 15, whersin the first soft outer polymer layer and the second soft cuter
polymer layer each independently comprize af least sme off an ultimate tensile stvength of geeater than about
5600 pei, s clongation at break of greater than about 200%, a compression set st about 70 °C of grester

than 40% after 24 hours, or a Hght transmission hetween 400 nn and 800 mn of greater than sbout 75%.

26, The method of claim 15, Turther comprising falwicating the removable orthodontic tooth
positioning applianee,

27 A method of moving 2 patient’s teeth frovn an intfial configuration 1o a tergst condiguration,
the method comprising e steps oft

providing 4 remwvable orthodostic tooth positioning appliance having teeth receiving cavities
shaped to divectly receive at feast some of a patient's treth;

applying g resilient positioning foroe 1o the patient’s teeth; and

moving the testh indo the target configmrsation, whetsin the applisncs comprizes:

2 fivst soft outer pelymier layer comprising s Hest soft polymeric nwterial and 4 second
softouter polymer layer comprising a second 3oft polymerie maderial, sach of the fvat and
second soft polymer layers having a hurdness of about 604 to about 85D, and athickness ing
range from 28 gm o 100 pm; and

a havd bner polymer Iayer compuising a cu-polyesier disposed betwesn the frst so}
puter polymer layer and the second soft outer polymer Tayer so 3 to reduee degradation of

the restBent ponitioning force applied o the tentl when the appliance s worn,

8. The meathod of olabm 27, whersin the fiest and second soft polymeric material sach
respestively comprise a matenig! selected from the group consisting off a thermopdastic polyurethane
slastomer, 1 silicone suliber, an clastomeric alloy, & thermoplastic elastomer (TPE), 2 thewmoplastic
vilcanizate (TPV) elastomer, a bloek copolymer elastomer, 1 polyolefin blend dastomey, a thermoplastic

ci-polysster elastomer, a thermoplastic polyamide elastomer, or 3 combination thereofl

DR 4

ITFI-RIG201 Corporation Aszig {Coveste A 1 Aligh) WEOR sdtis {ploanjdde Page Yat'® \\
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ASSIGNMENT

WHEREAS 1, 1) Craig Pehlert
of 1) 29 St. Ann’s Avenue, Lenox, MA 01240
have invented certain improvements in _ MULTILAYER DENTAL APPLIANCES AND RELATED
METHODS AND SYSTEMS

described in a patent application executed by _me and identified in the United States Patent Office as follows:
Serial No.: _13/470.681

Filed: _May 14, 2012
and Attorney’s Docket No.: 22773-826.201; and

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

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

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

SIGNED AT _Sheffield, Massachusetts, USA. W
’L\ \1 \’Lo ) C«\\ Q

\ (LS)1)
(Date) Craid Pehlert

Hvjt/pehlertassignmentalign21617
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ASSIGNMENT

WHEREAS We, _1).Dr. Heinz Pudleiner; 2) Klaus Mever; 3) Joerg Nieckel

3) Kroknsweg 2. 41539 Dormagen, Germany

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

SYSTEMS

described in a patent application executed by us and identified in the United States Patent Office as follows:
Serial Neo.: 13/470.681

Filed: __May 14,2012

and Attorney’s Docket No.w__22773-826.201 ; and

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

NOW, THEREFORE, for valuable consideration and in accordance with the obligations in pur
employment contract with COVESTRO DEUTSCHLAND AKTIENGESELLSCHAFT, we do herehy sell,
assign and transfer unto said COVESTRO DEUTSCHLAND AKTIENGESELLSCHAFT, their successors and
agsigns, the entive right; title, and interest in and to said invention or inventians, as described in the aforesaid
applcation, in any form or embodiment 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 applications under
the provisions of the International Convention; also any hmprovements on said inveation ot inventions now or
hereatter made by s during the period of our employment; alse the entive right, title and interest in and to any
and all patents or reissnes or extensions thereof {o be obtained in this of any foreign country npon said
invention, inventions or improvements and any divisional, continuation, continuation-in-part or substitute
applications which may be filed upon said invention, inventions or improvements in this or any foreign country
wi hereby authorize and request the Issuing authority to issue any and all patents on said application or
applications to said COVESTRO DEUTSCHLAND AKTIENGESELLSCHAFT, as assignees of the entive
inferest.

We further agree, without any payment by COVESTRO DEUTSCHLAND
AKTIENGESELLSCHAFT, other than expenses incurred by the undersigned, fo commumnicate to said
COVESTRO DEUTSCHLAND AKTIENGESELLSCHAFT, their representatives or agents, any facts relating
to said invention, inventfions or Juproverents, acluding evidence for interference purposes or for other legal
proceedings, whenever requested, testify in auy interference or other legal proceedings, whenever requested;
and execute and deliver, on request, ali lawful papers required to make any of the foregoing provisions effective.

-

SIGNED AT

Germany,

R

3
¥

2

L))

Dr. Heinz Pudleiner

. Germany,

X

(Date) .

LS)2) .

Klaus Meyer

SIGNED AT Gernmany,

$

A 1.8 3)
{Date)

Faprg N 1%1(;:}

AjH27773assipnmentgermaninventors
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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: 22773-826.310

Filed as Large Entity

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

Description Fee Code Quantity Amount SUE_STS::)I in
Basic Filing:
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UTILITY SEARCH FEE 1111 1 700 700
UTILITY EXAMINATION FEE 1311 1 800 800
REQUEST FOR PRIORITIZED EXAMINATION 1817 1 4200 4200
Pages:
Claims:

Miscellaneous-Filing:

ClearCorrect Exhibit 1137, Page 62 of 337
ClearCorrect v. Align - IPR2025-00818




Description Fee Code Quantity Amount SUB-:S::)I in
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PROCESSING FEE, EXCEPT PROV. APPLS. 1830 1 140 140
Petition:
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Electronic Acknowledgement Receipt
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U. S. PATENT DOCUMENTS
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Number-Kind Code” ™
052 | US-9326831 05-03-2016 CHEANG; Ka Man
053 | US-9433476 09-06-2016 KHARDEKAR; Rahul et al.
054 | US-9610141 04-04-2017 KOPELMAN; Avi et al.
055 | US-9675427 06-13-2017 KOPELMAN; Avi
056 | US-9700385 07-11-2017 WEBBER; Peter
057 | US-9744001 08-20-2017 CHOI; Jeeyoung et al.
058 | US-9844424 12-19-2017 WU; Ken et al.
059 | US-10045835 08-14-2018 BORONKAY; Allen et al.
060 | US-10111730 10-30-2018 WEBBER; Peter et al.
061 | US-10150244 12-11-2018 SATO; Jun et al.
062 | US-10201409 02-12-2019 MASON; David et al.
063 | US-10213277 02-26-2019 WEBBER; Peter et al.
064 | US-10299894 05-28-2019 TANUGULA et al.
065 | US-10363116 07-30-2019 BORONKAY; Allen
066 | US-10383705 08-20-2019 SHANJANI; Yaser et al.
067 | US-10449016 10-22-2019 KIMURA; Ryan et al.
068 | US-10463452 11-05-2019 MATOV; Vadim et al.
069 | US-10470847 11-12-2019 SHANJANI; Yaser et al.
070 | US-10517701 12-31-2019 BORONKAY; Allen R.
071 | US-10537406 01-21-2020 WU; Ken et al.
072 | US-10537463 01-21-2020 KOPELMAN; Avi
073 | US-10548700 02-04-2020 FERNIE; Michael Lawrence
074 | US-10555792 02-11-2020 KOPELMAN; Avi et al.
075 | US-10588776 03-17-2020 CAM,; Bruce et al.
076 | US-10613515 04-07-2020 ;F;?MER Christopher Eric
077 | US-10639134 05-05-2020 SHANJANI; Yaser et al.
Signature Considered
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078 US-10743964 08-18-2020 WU; Fuming et al.
079 US-10758323 09-01-2020 KOPELMAN; Avi
080 US-10781274 09-22-2020 LISKA; Robert et al.
081 US-10813720 10-27-2020 GROVE; Bob et al.
082 US-10874483 12-29-2020 BORONKAY; Allen
083 US-10881487 01-05-2021 CAM; Bruce et al.
084 US-10912629 02-09-2021 TANUGULA,; Rohit et al.
085 US-10959810 03-30-2021 LI; Chunhua et al.
086 US-10993783 05-04-2021 WU; Fuming et al.
087 US-11026768 06-08-2021 MOSS; Jon F. et al.
088 US-11026831 06-08-2021 KUO; Eric
089 US-11045282 06-29-2021 KOPELMAN; Avi et al.
090 US-11045283 06-29-2021 RILEY; Jeremy et al.
091 US-11103330 08-31-2021 WEBBER; Peter et al.
092 US-11123156 09-21-2021 CAM; Bruce et al.
093 US-11154382 10-26-2021 KOPELMAN; Avi et al.
094 US-11166788 11-09-2021 WEBBER; Peter
095 US-11174338 11-16-2021 ROBERT; Liska et al.
096 US-11219506 01-11-2022 SHANJANI; Yaser et al.
097 US-11259896 03-01-2022 MATOV; Vadim et al.
098 UsS-11273011 03-15-2022 SHANJANI; Yaser et al.
099 US-11278375 03-22-2022 YUXIANG; Wang et al.
100 US-11318667 05-03-2022 MOJDEH; Mehdi et al.
101 US-11331166 05-17-2022 JOHN; Y. Morton et al.
102 US-11344385 05-31-2022 MORTON; John et al.
103 US-11376101 07-05-2022 SATO; Jun et al.
Signature Considerd

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not
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Application Number 17/858,825
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104 | US-20040166462 08-26-2004 PHAN; LOC X. et al.
105 | US-20040166463 08-26-2004 WEN; Huafeng et al.
106 | US-20050014105 01-20-2005 ABOLFATHI; Amir et al.
107 | US-20050186524 08-25-2005 ABOLFATHI; Amir et al.
108 | US-20050244768 11-03-2005 TAUB; Eldad et al.
109 | US-20060019218 01-26-2006 KUO; Eric E.
110 | US-20060078841 04-13-2006 EI?S'MONE; Joseph M. et
111 | US-20060115782 06-01-2006 LI; Chunhua et al.
112 | US-20060115785 06-01-2006 LI; Chunhua et al.
113 | US-20060199142 09-07-2006 LIU; Frank Z. et al.
114 | US-20060234179 10-19-2006 WEN; Huafeng et al.
115 | US-20080118882 05-22-2008 SU; Li-Hung
116 | US-20080160473 07-03-2008 LI; Chunhua et al.
117 | US-20080286716 11-20-2008 SHERWOOD; Mark
118 | US-20080286717 11-20-2008 SHERWOOD; Mark
119 | US-20090280450 11-12-2009 KUO; Eric
120 | US-20100055635 03-04-2010 KAKAVAND; ALI
121 | US-20100129763 05-27-2010 KUO; Eric
122 | US-20110269092 11-03-2011 KUO; Eric et al.
123 | US-20140067334 03-06-2014 KUO; Eric
124 | US-20150265376 09-24-2015 KOPELMAN; Avi
125 | US-20150366638 12-24-2015 AVI; Kopelman et al.
126 | US-20160193014 07-07-2016 MORTON; John et al.
127 | US-20170007359 01-12-2017 AVI; Kopelman et al.
128 | US-20170007360 01-12-2017 KOPELMAN; Avi et al.
129 | US-20170007361 01-12-2017 ALLEN; Boronkay et al.
Sionature Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not
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130 | US-20170007366 | 01-12-2017 KOPELMAN:; Avi et al.
131 | US-20170007386 | 01-12-2017 MASON; David et al.
132 | US-20170135792 | 05-18-2017 WEBBER; Peter
133 | US-20170135793 | 05-18-2017 WEBBER; Peter et al.
134 | US-20170165032 | 06-15-2017 WEBBER; Peter et al.
135 | US-20180360567 | 12-20-2018 XUE; Ya et al.
136 | US-20190000592 | 01-03-2019 CAM: Bruce et al.
137 | US-20190000593 | 01-03-2019 BRUCE; CAM et al.
138 | US-20190021817 | 01-24-2019 SATO; Jun et al.
139 | US-20190046297 | 02-14-2019 KOPELMAN; Avi et al.
140 | US-20190099129 | 04-04-2019 KOPELMAN: Avi et al.
141 | US-20190125494 | 05-02-2019 LI; Huizhong et al.
142 | US-20190125497 | 05-02-2019 MITRA; Derakhshan et al.
143 | US-20190152152 | 05-23-2019 O'LEARY: Siobhan et al.
144 | US-20190175304 | 06-13-2019 MORTON; John Y. et al.
145 | US-20190262101 08-29-2019 YASER; Shanjani et al.
146 | US-20190298494 | 10-03-2019 WEBBER; Peter et al.
147 | US-20190314119 | 10-17-2019 KOPELMAN:; Avi et al.
148 | US-20190343606 | 11-14-2019 WU: Fuming et al.
149 | US-20200000553 | 01-02-2020 eStVaEI_TLANA? Makarenkova
150 | US-20200100864 | 04-02-2020 YUXIANG; Wang et al.
151 | US-20200100865 | 04-02-2020 YUXIANG: Wang et al.
152 | US-20200100866 | 04-02-2020 ;’I'KTOR'A? Medvinskaya et
153 | US-20200155276 | 05-21-2020 BRUCE:; CAM et al.
154 | US-20200188062 | 06-18-2020 AVI; Kopelman et al.
Sanature Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not
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U.S. PATENT DOCUMENTS
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155 US-20200214598 07-09-2020 HUIZHONG,; Li et al.
156 US-20200214801 07-09-2020 WANG,; Yuxiang et al.
157 US-20200390523 12-17-2020 SATO; Jun et al.
158 | US-20210147672 | 05-20-2021 SthITE; Michael Christopher
FOREIGN PATENT DOCUMENTS
Examiner Foreign Patent Document Publication Name of Patentee or Pages, Columns, Lines,
Initials* . Date Applicant of Cited Document Where Relevant Passages
ﬁgﬁ MM-DD-YYYY Or Relevant Figures Appear T
Country Code*Number*Kind Code® (if known)
None
Examiner Date
Signature Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not

considered. Include copy of this form with next communication to applicant. ' Applicant's unique citation designation number (optional). : See Kinds Codes of USPTO Patent
Documents at www .uspio.gov_or MPEP 901.04. ) Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3). ) For Japanese patent documents, the
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Sheet | 8 [ of | 10 Attorney DocketNumber  [02773-826.310 -/

NON-PATENT LITERATURE DOCUMENTS

Examiner Cite Include name of the author(in CAPITAL LETTERS),title of the article(when appropriate), title of
Initials™ No." the item (book,magazine,journal,serial,symposium,catalog,etc.),date,page(s),volume-issue T2
number(s),publisher, city and/or country where published.

None

Examiner Date
Signature Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not considered. Include
copy of this form with next communication to applicant. 1 Applicant’s unique citation designation number (optional). 2 Applicant is to place a check mark here if English language
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Examiner Name

\_Sheet | 9 [ of | 10 Attorney DocketNumber  [02773-826.310 -/

CERTIFICATION STATEMENT
Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):
That each item of information contained in the information disclosure statement was first cited in any
] communication from a foreign patent office in a counterpart foreign application not more than three months prior to

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

OR

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

] certification after making reasonable inquiry, no item of information contained in the information disclosure
statement was known to any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of
the information disclosure statement. See 37 CFR 1.97(e)(2).

[l See attached certification statement.
[l Fee setforth in 37 CFR 1.17 (p) has been submitted herewith.

XI A certification statement is not submitted herewith.

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

Signature /Garrett T. Potter/ Date (YYYY-MM-DD) 2022-07-08
Name/Print Garrett T. Potter Registration Number 76,602

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit
by the public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122
and 37 CFR1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the
completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the
amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief
Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA
22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for
Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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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 formrelated 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
resultin 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 formwill be treated confidentially to the extent allowed underthe 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.

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.

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.

. Arecord 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, pursuantto 5 U.S.C. 552a(m).

A record related to an International Application filed underthe 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.

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)).

A record fromthis 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.

. Arecord fromthis 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 pursuantto 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 publicif 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 opento public inspection or an issued patent.

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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Electronic Acknowledgement Receipt

EFS ID: 46147640
Application Number: 17858825
International Application Number:
Confirmation Number: 1348

Title of Invention:

MULTILAYER POLYMER SHEETS

First Named Inventor/Applicant Name:

Chunhua LI

Customer Number:

107046

Filer:

Garrett T Potter/James Brady

Filer Authorized By:

Garrett T Potter

Attorney Docket Number: 22773-826.310
Receipt Date: 08-JUL-2022
Filing Date:
Time Stamp: 15:31:25

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document . . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
347012
1DS22773-826-310-07-08-2022.
1 yes 14

pdf

90e56b1eed01b3d8178a3dfodd890ecffcod
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Multipart Description/PDF files in .zip description
Document Description Start End
Transmittal Letter 1 4
Information Disclosure Statement (IDS) Form (SB08) 5 14
Warnings:
Information:
Total Files Size (in bytes)1 347012

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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Attorney Docket No. 22773-826.310
PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inventor: LI; Chunhua et al. Group Art Unit: -
Serial Number: 17/858.825 Examiner: -
Filing or 371 (c) Date: ~ 2022-07-06 CONFIRMATION NO: 1348
Title: MULTILAYER

POLYMER SHEETS

FILED ELECTRONICALLY ON: July 8, 2022

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

INFORMATION DISCLOSURE STATEMENT
UNDER 37 CFR §1.97

Commissioner for Patents:

An Information Disclosure Statement along with attached PTO/SB/08 is hereby submitted. A
copy of each listed publication is submitted, if required, pursuant to 37 CFR §§1.97-1.98, as indicated
below.

The Examiner is requested to review the information provided and to make the information of
record in the above-identified application. The Examiner is further requested to initial and return the
attached PTO/SB/08 in accordance with MPEP § 609.

The right to establish the patentability of the claimed invention over any of the information
provided herewith, and/or to prove that this information may not be prior art, and/or to prove that this
information may not be enabling for the teachings purportedly offered, is hereby reserved.

This statement is not intended to represent that a search has been made or that the information

cited in the statement is, or is considered to be, prior art or material to patentability as defined in § 1.56.

Attorney Docket No. 22773-826.310 4860-5214-4168
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A. X 37 CFR § 1.97 (b). This Information Disclosure Statement should be considered by the Office
because:

] (1) It is being filed within 3 months of the filing date of a national application and is
other than a continued prosecution application under § 1.53 (d);

—-OR --

[l 2) It is being filed within 3 months of entry of the national stage as set forth in §
1.491 in an international application;

—OR -
D 3) It is being filed before the mailing of a first Office action on the merits;
—OR -

[l @) It is being filed before the mailing of a first Office action after the filing of a
request for continued examination under § 1.114.

B. [] 37 CFR § 1.97(c). Although this Information Disclosure Statement is being filed after the period
specified in 37 CFR § 1.97(b), above, it is filed before the mailing date of the earlier of (1) a final
office action under § 1.113, (2) a notice of allowance under § 1.311, or (3) an action that otherwise
closes prosecution in the application, this Information Disclosure Statement should be considered
because it is accompanied by one of:

] a statement as specified in §1.97 (¢) provided concurrently herewith;
—OR -

| a fee of $260.00 as set forth in § 1.17 (p) authorized below, enclosed, or included with
the payment of other papers filed together with this statement.

C. [] 37 CFR § 1.97 (d). Although this Information Disclosure Statement is being filed after the
mailing date of the earlier of (1) a final office action under § 1.113, (2) a notice of allowance under §
1.311, or (3) an action that otherwise closes prosecution in the application, it is being filed before
payment of the issue fee and should be considered because it is accompanied by:

1. astatement as specified in § 1.97 (e);
-- AND --

ii. a fee of $260.00 as set forth in §1.17(p) is authorized below, enclosed, or included
with the payment of other papers filed together with this Statement.

D. [] 37CFER §1.97 (e). Statement.

Il A statement is provided herewith to satisfy the requirement under 37 CFR §§ 1.97 (¢);

-- AND/OR --
] A statement is provided herewith to satisfy the requirement under 37 CFR §§ 1.97 (d);
-- AND/OR --
] A copy of a dated communication from a foreign patent office clearly showing that the

information disclosure statement is being submitted within 3 months of the filing date on
the communication is provided in lieu of a statement under 37 C.FR. § 1.97(¢) (1) as
provided for under MPEP 609.04(b) V.
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E. [ Statement Under 37 C.F.R §1.704(d). Each item of information contained in the information
disclosure statement was first cited in any communication from a patent office in a counterpart
foreign or international application or from the Office or is a communication that was issued by a
patent office in a counterpart foreign or international application or by the Office that was received by
an individual designated in § 1.56(c) not more than thirty (30) days prior to the filing of this
information disclosure statement. This statement is made pursuant to the requirements of 37 C.F.R.
§1.704(d) to avoid reduction of the period of adjustment of the patent term for Applicant(s) delay.

F. X 37 CFR §1.98 (a) (2). The content of the Information Disclosure Statement is as follows:

O Copies of each of the references listed on the attached Form PTO/SB/08 are enclosed
herewith.

—-OR --

X Copies of U.S. Patent Documents (issued patents and patent publications) listed on the
attached Form PTO/SB/08 are not enclosed.

-- AND/OR --
O Copies of Foreign Patent Documents and/or Non Patent Literature Documents listed on
the attached Form PTO/SB/08 are enclosed in accordance with 37 CFR §1.98 (a)(2).
-- AND/OR --
] Copies of pending unpublished U.S. patent applications are enclosed in accordance with

37 CFR §1.98 (a) (2) (iii).
G. [ 37 CFR $1.98(a)(3). The Information Disclosure Statement includes non-English patents and/or
references.

] Pursuant to 37 CFR §1.98(a)(3)(i), a concise explanation of the relevance of each patent,
publication or other information provided that is not in English is provided herewith.

] Pursuant to MPEP 609(B), an English language copy of a foreign search report is
submitted herewith to satisfy the requirement for a concise explanation where
non-English language information is cited in the search report.

—-OR --

] A concise explanation of the relevance of each patent, publication or other
information provided that is not in English is as follows:

O Pursuant to 37 CFR §1.98(a) (3) (ii), a copy of a translation, or a portion thereof, of the
non-English language reference(s) is provided herewith.

H. [] 37 CFR §1.98(d). Copies of patents, publications and pending U.S. patent applications, or other
information specified in 37 C.F.R. § 1.98(a) are not provided herewith because:

] Pursuant to 37 CFR §1.98(d)(1) the information was previously submitted in an
Information Disclosure Statement, or cited by examiner for another application under
which this application claims priority for an earlier effective filing date under 35 U.S.C.
120.

Application in which the information was submitted:

Information Disclosure Statement(s) filed on:

AND
] The information disclosure statement submitted in the earlier application complied with
paragraphs (a) through (c) of 37 CFR §1.98.
3
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I. X Fee Authorization. The Commissioner is hereby authorized to charge the above-referenced fees
of $0.00 and charge any additional fees or credit any overpayment associated with this
communication to Deposit Account No. 23-2415 (Docket No. 22773-826.310).

Respectfully submitted,

WILSON SONSINI GOODRICH & ROSATI

Dated: July 8. 2022 By: /Garrett T. Potter/
Garrett T. Potter, Ph.D.
Reg. No. 76,602

650 Page Mill Road

Palo Alto, CA 94304-1050
(650) 493-9300

Customer No. 107046

Attorney Docket No. 22773-826.310 4860-5214-4168
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Office of the Chigf Financial Qfficer

Document Code WFEE
User :Almaz Sahie
Sale Accounting Dale07/14/2022

United States Patent and Trademark Office

Sale ltem Reference Number Effective Date
17858825 07/06/2022
Document Number Fee Code Fee Code Description Amount Paid
120227DD43492330 1202 CLAIMS IN EXCESS OF 20 $1,000.00
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UNITED STATES PATENT AND TRADEMARK OFFIGE

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

PQO. Box 1450

Alexandria, Virgia 22313-1450

WWW.USDEO g0V

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE RECD I ATTY.DOCKET.NO ITOT CLAIMSI IND CLAIMS |
17/858,825 07/06/2022 2820 22773-826.310 30 3
CONFIRMATION NO. 1348
107046 FILING RECEIPT

620 Page i ag o0 0 O A

Palo Alto, CA 94304
Date Mailed: 07/19/2022

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

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

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 17/553,590 12/16/2021
which is a CON of 16/835,101 03/30/2020 PAT 11213369
which is a CON of 15/476,655 03/31/2017 PAT 10973613
which is a DIV of 13/470,681 05/14/2012 PAT 9655691

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

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

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

If Required, Foreign Filing License Granted: 07/14/2022

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 17/858,825

Projected Publication Date: 10/27/2022

Non-Publication Request: No

Early Publication Request: No

Title

MULTILAYER POLYMER SHEETS

Preliminary Class

Statement under 37 CFR 1.55 or 1.78 for 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,
page 2 of 4
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this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-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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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number
Substitute for Form PTO-875 17/858,825
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
(37 CFR 1.18(a), (b), of (c)) N/A N/A N/A N/A 320
SEARCH FEE
e ) N/A N/A N/A N/A 700
EXAMINATION FEE
o FEE N/A N/A N/A N/A 800
TOTAL CLAIMS *
(37 CFR 1.16(i) 30 minus 20 = 10 OR X 100 = 1000
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h) 3 minus 3 = x 480 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 2820
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Golumn 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE®) FEE($)
E AMENDMENT PAID FOR
LU Total * inus | ** =
S (37 CFga ?.Is(i)) M x = OR |«x =
a Independent * Minus | *** =
5 37 R 1.16(h) X = OR |x =
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
(Column 1) (Column 2) {Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
w Total * Minus | ** = X —
= (37 CF; Ia.ls(i)) OR |x -
% Independent * Minus | *** = X - OR |«x =
w (37 CFR 1.16(h)) B B
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CGFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f 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".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1
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To: patentdocket@wsgr.com,,

From: PAIR_eOfficeAction@uspto.gov
Cc: PAIR_eOfficeAction@uspto.gov
Subject: Private PAIR Correspondence Notification for Customer Number 107046

Jul 19, 2022 04:45:57 AM
Dear PAIR Customer:

Align Technology, Inc. / WSGR
650 Page Mill Road

Palo Alto, CA 94304

UNITED STATES

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

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

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

Application Document Mailroom Date Attorney Docket No.
17858825 APP.FILE.REC  07/19/2022 22773-826.310

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

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

Monday - Friday 6:00 a.m. to 12:00 a.m.
Thank you for prompt attention to this notice,

UNITED STATES PATENT AND TRADEMARK OFFICE
PATENT APPLICATION INFORMATION RETRIEVAL SYSTEM
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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.
17/858,825 07/06/2022 22773-826.310 1348
107046 7590 08/05/2022 | EXAMINER
Align Technology, Inc. / WSGR
650 Page Mill Road CENTRAL, DOCKET

Palo Alto, CA 94304

| ART UNIT | PAPER NUMBER
OPAP
| NOTIFICATION DATE | DELIVERY MODE
08/05/2022 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the

following e-mail address(es):

patentdocket@ wsgr.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)

17/858,825 Lletal.
Decision Granting Request for
Prioritized Examination (Track /)  |Examiner Art Unit AlA (FITF) Status
FIKIRTE A GEREMEW OMBL Yes

1. THE REQUEST FILED 06 July 2022 IS GRANTED .

The above-identified application has met the requirements for prioritized examination
A for an original nonprovisional application (Track ).
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
laims, more than thir | 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 @ 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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To: patentdocket@wsgr.com,,

From: PAIR_eOfficeAction@uspto.gov
Cc: PAIR_eOfficeAction@uspto.gov
Subject: Private PAIR Correspondence Notification for Customer Number 107046

Aug 06, 2022 09:53:00 AM
Dear PAIR Customer:

Align Technology, Inc. / WSGR
650 Page Mill Road

Palo Alto, CA 94304

UNITED STATES

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

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

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

Application Document Mailroom Date Attorney Docket No.
17858825 TRACK1.GRANT 08/05/2022 22773-826.310

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

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

Monday - Friday 6:00 a.m. to 12:00 a.m.
Thank you for prompt attention to this notice,

UNITED STATES PATENT AND TRADEMARK OFFICE
PATENT APPLICATION INFORMATION RETRIEVAL SYSTEM
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Substitute for form 1448/PTO

Complete if Known \

Application Number 17/858,825
Filing Dat: -06-
INFORMATION DISCLOSURE e e o 1062022
STATEMENT BY APPLICANT AU =
(Use as many sheets as necessary) .
Examiner Name CHEN, VIVIAN
\_Sheet | 1 | of | 4 Attorney Docket Number — [22773-826.310 -/
U. S. PATENT DOCUMENTS
Examiner Cite Publication Date Name of Patentee or Pages, Columns, Lines, Where
Initials* No.! Document Number MM-DD-YYYY Applicant of Cited Document Relevant Passages or Relevant
Figures Appear
Number-Kind Code® k™
None
FOREIGN PATENT DOCUMENTS
Examiner Foreign Patent Document Publication Name of Patentee or Pages, Columns, Lines,
Initials* Cit Date Applicant of Cited Document Where Relevant Passages
Nl).% MM-DD-YYYY Or Relevant Figures Appear T8
Country Code* Number*Kind Code® (if known)
SUZHOU POLLY
POLYMER NEW
001 CN-108394152-A 08-14-2018 MATERIAL TECH X
CO LTD.
002 JP-H0696486-A 04-08-1994 | HITACHI LTD. X
KUREHA
003 JP-H07156349-A 06-20-1995 | CHEMICAL IND X
COLTD,, et al.
004 JP-H11279389-A 10-12-1999 | GEN ELECTRIC. X
Examiner Date
Signature Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not

considered. Include copy of this form with next communication to applicant. ' Applicant's unique citation designation number (optional). : See Kinds Codes of USPTO Patent
Documents at www .uspio.gov_or MPEP 901.04. ) Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3). ) For Japanese patent documents, the
indication of the year of the reign of the Emperor must precede the serial number of the patent document. ﬁKind of document by the appropriate symbols as indicated on the
document under WIPO Standard ST.16 if possible. EAppIicant is to place a check mark here if English language Translation is attached.
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[ , Complete if Known \
Substitute for form 1448/PTO
Application Number 17/858,825
Filing Dat -06-
INFORMATION DISCLOSURE e e o 1062022
STATEMENT BY APPLICANT Aot =
(Use as many sheets as necessary) -
Examiner Name CHEN, VIVIAN
Sheet | 2 [ of | 4 Attorney DocketNumber  [02773-826.310 -/

NON-PATENT LITERATURE DOCUMENTS

Examiner Cite Include name of the author(in CAPITAL LETTERS),title of the article(when appropriate), title of
Initials™ No." the item (book,magazine,journal,serial,symposium,catalog,etc.),date,page(s),volume-issue T2
number(s),publisher, city and/or country where published.

None

Examiner Date
Signature Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not considered. Include
copy of this form with next communication to applicant. 1 Applicant’s unique citation designation number (optional). 2 Applicant is to place a check mark here if English language
Translation is attached.
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, Complete if Known \
Substitute for form 1448/PTO

Application Number 17/858,825
Filing Dat -06-

INFORMATION DISCLOSURE e o anor——r-06-2022

STATEMENT BY APPLICANT A =

(Use as many sheets as necessary) -
Examiner Name CHEN, VIVIAN
\Sheet | 3 | of | 4 Attorney Docket Number 02773-826.310 J

CERTIFICATION STATEMENT
Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):
That each item of information contained in the information disclosure statement was first cited in any
] communication from a foreign patent office in a counterpart foreign application not more than three months prior to

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

OR

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

] certification after making reasonable inquiry, no item of information contained in the information disclosure
statement was known to any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of
the information disclosure statement. See 37 CFR 1.97(e)(2).

[l See attached certification statement.
[l Fee setforth in 37 CFR 1.17 (p) has been submitted herewith.

XI A certification statement is not submitted herewith.

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

Signature /Garrett T. Potter/ Date (YYYY-MM-DD) 2022-08-23
Name/Print Garrett T. Potter Registration Number 76,602

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit
by the public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122
and 37 CFR1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the
completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the
amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief
Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA
22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for
Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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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 formrelated 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
resultin 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 formwill be treated confidentially to the extent allowed underthe 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.

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.

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.

. Arecord 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, pursuantto 5 U.S.C. 552a(m).

A record related to an International Application filed underthe 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.

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)).

A record fromthis 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.

. Arecord fromthis 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 pursuantto 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 publicif 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 opento public inspection or an issued patent.

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.

ClearCorrect Exhibit 1137, Page 96 of 337
ClearCorrect v. Align - IPR2025-00818




Bibliographic data

Title: Three-layer co-extruded composite film specially used for invisible
correction and preparation method of composite film
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Abstract of CN108394152A

The invention relates to a three-layer co-extruded composite film specially used for invisible
correction and a preparation method of the composite film. The composite film is divided into
three layers from material components, wherein a first layer is a surface layer A and is a rigid
transparent thermoplastic polyurethane (TPU) layer with a Shore hardness of 60D-90D, a second
layer is a middle layer B and is a transparent polycarbonate (PC) layer, and a third layer is an
inner layer C and is a flexible transparent thermoplastic polyurethane (TPU) layer with a Shore
hardness of 55A-55D; and the total thickness of the three-layer co-extruded composite film is
0.15-2.0 mm, wherein the thickness of the surface layer A is 0.05-0.5 mm, the thickness of the
middle layer B is 0.05-1.0 mm, and thethickness of the inner layer C is 0.05-0.5 mm. The method
provided by the invention adopts the three-layer co-extrusion technology, and the prepared film
specially used for the invisible correction has a high comfort degree, good transparency, high

strength and a good correcting effect.
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Abstract of JPH0696486A

PURPOSE:To enable limiting the wear in a magnetic head and a disk and power consumption
increase in a spindle motor due to contact between the magnetic head and the disk only to a data
recording period. CONSTITUTION:An arm is lowered according to start recording by an arm
vertical movement means 23 moving vertically the arm setting the magnetic head 5, and it is
detected that the disk and the magnetic head are in contact with each other by the output of a
spindle current detection 21 detecting the drive current of the spindle motor and the arm is
stopped. Thereafter, when a required recording start position on the disk is detected by the output
of a disk address comparison 19, data stored in a data storage part 3 is recorded. Thus, even for
erroneous insertion of a disk cartridge, the damage of the magnetic head and the arm are

prevented as well.
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Title: MULTILAYER VESSEL
Pub/Pat no: JPHO7156349A

Pub/Issue Date: 1995-06-20

Inventor(s): YOSHII JUNJI|YOSHII JUNII

Applicant(s): KUREHA CHEMICAL IND CO LTD| KUREHA PLAST KK
Classification: B65D1/00AT; B29C49/04A1; B29C49/22AT; B32B1/02AT;
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Application number: JP19930341735 1993-12-10
Priority number: JP19930341735 1993-12-10;
Abstract of JPHO7156349A

PURPOSE:To obtain a multilayer vessel which has excellent heat resistance, surface gloss,
transparency, gas barrier properties, etc., and dropping strength by extrusion blow molding.
CONSTITUTION:This multilayer vessel comprises an outer layer formed of a polyethylene
terephthalate copolymer (a) having inherent viscosity (I.V.) of 1.0-1.5dl/g, a core layer formed of
a gas barrier resin (b), and an inner layer formed of the copolymer (a) or polypropylene resin (c)
obtained with a metallocene compound as a polymerization catalyst, and is obtained by extrusion

blow molding.
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Abstract of JPH11279389A

PROBLEM TO BE SOLVED: To obtain a thermoplastic resin composition having an increased
glass transition temperature, a relatively high heat distortion temperature, homogenous appearance
and a good melt stability by mixing a specified alkylene naphthanoate polyester with a specified
amorphous PEC resin and a quencher. SOLUTION: This composition comprises the following
components A to C: [A] about 90 to about 10 wt.% alkylene naphthanoate polyester containing
recurring units of formula I (wherein each R<1> is a divalent aliphatic hydrocarbon, alicyclic
hydrocarbon, polyoxyalkylene group or a mixture thereof; each A<1> is a divalent naphthalene
group or a mixture thereof), [B] about 10 to about 90 wt.% essentially amorphous polymer
containing recurring units of formula II (wherein Ar is a divalent aromatic residue of a
dicarboxylic acid or of a mixture thereof; and Ar’ is a divalent aromatic residue of a dihydric
phenol or of a mixture thereof), and [C] a quencher such as a phosphite having an acidic OH
group, an acid phosphate, a phosphorus oxo acid, or a phosphate of a IB or IIB metal in the

periodic table.
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A }

PBT 3030 ——-  ——m —m e e e
PBN -—- 39.30 39.30 39.30 39.30 39.30 39.30
PC—2 46.20 46.20 34.65 23.10 23.10 11.55 —-—-
PEC—2 = — .55 2310 - 3465 46.2
PEC-1 - e = —— 2310 ———  ——
MBS 14.00 14.00 14.00 14.00 14.00 14.00 14.00
LR 0.50 0.50 0.50 0.50 0.50 0.50  0.50
FERHE -

Tg* (C) 142 1% 154 157 163 162 157

HEEHDT; 204psi ((C)* 94 118 11 109 109 108 104
HEEHDT; 66psi (CC)** 136 150 152 155 157 154 141

D /Bt (°C) -60 -60 <60 -60 -55 -55 =50
Dynatup -50°CH A
B (ft. 1b) 42 47 44 42 49 38 40
Dynatup -50°C-&%&
(ft.1b.) 52 50 46 44 51 41 42
FlREES (psi) 6300 6400 6100 6500 6200 6200 6500
SRR (%) 96 72 54 71 62 62 63
BT8R S (psi) 10300 9700 9700 10000 9900 10000 10200

BRI (psi) 230300 211100 207300 212100 204800 190000 182600
CHIEE] * = 3°CHomEGERE % (i f L C BRI A1T 4 &l 3 407 Brks
A1 088 IZAHNTHA L EDIRE,
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* % = 3°C Ay NFGEE % S U CTERIEERR T S BIE S U HFER
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JEA L .

PET 48. 40 -—=
PEN -— 48.40
PC—3 22.94 22.94
PEC—1 22.94 22.94
MBS 11.00 11.00
FHEER 0.73 0.73
sartE 3

HDT; 66psi (°C) 122 133
HDT ; 264psi (°C) i 109
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[ 5+ [ &5 B & )

1. Tiile of Invention
Polyester Molding Composition

2. Claims

1. A thermoplastic resin composition comprising:
a} about 90 to about 10 weight percent of an alkvlene polvester

napthanoate containing recurring units of tiwe formula I:

? ]
—0—-Rl—0-C—Al—C—

wherein each R1 is independently a divalent aliphatic hvdrocarbon, alicvclic
hvdrocarbor, , polvoxyvalkylene radical, or mixtures thereof and each Al is
independenily a divalent napthalene radical, or mixtures thereof;

b) ubout 10 to about 90 weight percent of an essentially amorphous

polymer containing recurring units of ihe formula Ik

17 ]
—{—C—_Ar— C-0-Ar-o0 cao-Ar*—o—}
Y

X
wherein Ar is divalent aromatic residue of a dicarboxylic acid or mixture of
dicarboxylic acids and Ar' is the divalent aromatic residue of a dihydric
phenol or mixture of dihydric phenols; and

¢) a quencher seiected froin the group consisting of phosphites having
an acidic OH group, acidic phosphate salts, polyacid pyrophosphaies and
acidic salts thereof, phosphates of Group IB and Group [1B metals, and

phosphorus oxo-acids.

2. A thermoplastic resin composition of claim 1 wherein said
composition further comprises a polvcarbonate resin having recurring units
of formula Il where x = 0.

3. A thermoplastic resin composition of claim 1 wherein Ar’ of
formula i is derived from the aromatic residue of bisphenol A as the dihvdric
phenol component.

4. A thermoplastic resin composition of ciaim 1 wherein Ar of formula
Il is derived from the aromatic residue of isophthalic acid . torepiithalic acid

or a mixture thereof.
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5. A thermoplastic resin composition of claim 1 wherein the polvester
napthanoate of formula I is a polyalkylene napthanoate wherein A? is the
residue from a diacid component 2,6-napthanoic acid and derivatives tiiereof
and R! is the rasidue from a diol component szlected from the group
consisting essentiallv of ethylene glycol, propanediol, butanediol, or
cvclohexanedimethanol, and derivatives thereof.

6. A thermopiastic resin compesition of claim 1 wherein said

composition further comprises a rubbery impact modifier and wherein said impact

modifier is a graft copolvmer comprising a rubbery substrate and a rigid
polymeric graft or shell.

7. A thermoplastic resin composition of claim 6 wherein said graft
copolvmer is sclected from methyimethacrylate-butadiene-styrene graft

copolymers and acrvionitrile-butadiene-stryene graft copolvmers.

8. a thermoniastic resin composition of claim 1 wherein polvester
naphthanoate of formula I comprises from about 10 to about 90 percent, the
amorphous PEC resin of formula I1 comprises from about 90 io about 10
percent by weight, said amorphous PEC thermoplastic resin including from 0
to about 60 percent by weight polycarbonate, from 0 to about 25 percent by
weight of a rubbery impact modifier, from 0 to about 60 percent by weight of
a glass or mineual filler maierial, and froin about 0.005 to about 2.0 weight
percent of a quencher.

9. a thermoplastic resin composition of claim 1 wherein polyesier
naphthanoate of formula I comprises from about 20 to about 60 percent and
the amorphous PEC resin of formula Il comnprises from about 20 to aboui 50
percent by weight wherein said weight percent is based on the total weight of

said thermoplastic resin.

10. A thermoplastic resin composition of claim 3 wherein said
composition comprises from about 10 to about 40 percent by weight of a

polvcarbonate resin having recurring units of formula I where x = 0.
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3. Detailed Description of Invention
Ficld of the Invention

The invention relates to blends of polyester resin.

BACKGROUND OF THE INVENTION

Polycarbonate (PC) blends with aromatic crystalline polyesters are well
known and are useful for their combination of processabiliiy, solvent
resistance and impact strength. In most cases these blends also give good,
uniform surface appearance. The thermal properiies of these blends,
especially under load, is 2 function of the glass transition iemperature (Tg) of
the polycarbonate-rich phase. To the extent that the polycarbonate is partially
miscible with the polyester, the PC Tg of the blend will be reduced relative to
pure PC [ref. |. Applied Polymer Sci. 48, 2249 (1993)]. This will cause a drop in
thermal properties like Heat Distortion Under Load (HDT).

If one tries to address the drop in blend Tg by use of a higher Tg
polycarbonate resin there may still be problems. Polyarylates and the related
polyester carbonate (PEC) resins are known to liave some of the proneriies of
polycarbonate with higher Tgs (see LS 4,430,484). IJowever, when these
polyarylates or polyester carbonaies are mixed with standard alkyl
terephihalate base polyesters, like polybutylene terephthalate (PBT), there is
liitle if any gain in HDT vs. the standard, lower Tg PC blends. The higher Tg
polyesier carbonates and polyarvlates ars more miscible with the alkyl
terephthalate resins and the resultant Tg of the blend is about the same or

lower than an analogous PC-alky! terephthalate blend.
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Another way to try to address the loss of tivwermal properties in
polyester-polvcarbonate blends is to use a crvstalline polyester that has a
highar Tg than the standard polyalkylene terephthalates, polyethvlene
terephthalate (PET) and PBT PC [ref. Research Disclosure, Nov. 1987, n667-
569]. Higher Tg crystalline polyesters have recently bacome commerdially
available as alkyl naphthanoate polyester resins like polyethylene
naphthanoate (FEN) or polybutylene naphihanoate (PBN). Uniortunately,
these naphthanoate polvester resins when blended with potycarbonate give
mnolded parts with poor appearance showing a poorly dispersed, non
uniformn, pearlescent surface.

Thus, PC-polyester biends with higher heat capability and good
appearance and good mechanical properties are difficult to achieve. Hence, it
is desired to have a polycarbonaie/ polyesier blend with a combination of
properties including increased Tg, high impact strength, higher Heat
Distortion Temperature (HDT) as well as uniform appearance .

SUMMARY OF THE INVENTION

It is well known to those skilled in the art, that the area of modification
of ithe physical properties of a polymaer by tiie addition of various additives or
other polymers thereto is largely an empirical art rather than a predictable
science with little, if any, predictability on the effects a particular additive will
have in a particular polymer. Surprisingly, we have found that blending the
alkyl naphthanoate polyesters with polyester carbonaies give blends which
solve the issues of appearance and lower Tg. Instead of getting the expected
low Tg blend with poor appearance, the polvalkvlene naphthanoate with
polyester carbonate rosin gives blends with a fine dispersion and excellent
appearance. In addition, the blends show reduced miscibility compared to a
standard alkyl terephthalate polyester-polvester carbonate blends and have

higher Tgs with improved thermal properties, such as HDT.
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This specific combination of polyester carbonate or polyarylate resins
with polyalkylene naphthanoate polyesters solves both the problems of
appearance and thermal properties while still maintaining the benefits of
solvent resistance, processability, stiffness and impact strength.

It is also important to prevent reaction between the poiynaphthanoates
and nolyester carvbonates/ polyarylates during melt processing, since such
reaction will lead to copolymer formation and a degradation of thermal
properties, as well as the creation of color and undesirable processing effects
such as gas generation. Use of specific acidic phosphorus species is desirable
to prevent melt reaction of the blended polymers.

In accordance with the present invention, there is nrovided a
thermoplastic resin having enhanced combination of properties including
increased glass transition, higher Haat Distortion Temperature (HDT) as wall
as uniform apnearance and good melt stability compromising:

a) about 90 to about 10 weight percent of a polyester napthanoate
containing recurring units of the formula I:

g %
—0—R1—0-C -Al=-C—

wherein each R1 is independently a divalent aliphatic hydrocarbon, alicyciic
hydrocarbon, polyoxyalkylene radical, or mixtures thereof and each alis
independently a divalent napthalene radical, or mixtures thereof;

b) about 10 to about 90 weight percent of an esseniially amorphous

polymer coniaining recurring units of the formula II:

T 9 i
{—c -Ar-C -o—m'—o%cll-o—m'—o—}

Y
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wherein Ar is divalent aromatic residue of a dicarboxylic acid or mixiure of
dicarboxylic acids and Ar' is the divalent aromatic residue of a dihydric
phenol or mixture of dihydric phenols; and

¢} a quencher selected from the group consisting of phosphites having
at least one acidic hydrogen, acidic phosphate salts, polyacid pyropliosphates
and acidic salts thereof, phosphates of Giroup [B and Group IIB metals, and
phosphiorus oxo-acids.

It has furthor been found that when a poriion of standard aromatic
polycarbonate (Formuia [T where x = 0) is added to tite polyester carbonato-
alkyl naphthanoate polvoster blends that thermal propertias are enhanced
beyond that of either amorphous resin added to the napiithanoate polyester
by itself,

In addition, by virtue of the polyester carbonate/polyarylate resins,
which photo reaci io produce a UV siable material (ref. | Polymer Sci. Part A-1,
9, 3263, 1971) these blends will also be expected to have improved retention
of properties on outdoor aging vs. standard polycarbonate alkyl terephihalate
blends.

DETAILED DESCRIFTION OF PREFERRED EMBODIMENTS

The poly(ester-carbonate) resins, also commonly referred to as
copolyester-polycarbonate resins, are copolymers of aromatic diphenols
reacted with dicarboxylic acids and carbonic acid or their derivatives. A
closely related resin family are commonly referred to as polyarylate resins
where the carbonate linkages are absent producing an amorphous aromatic
polyester derived from diphonols and aromatic diacids, or derivatives
thereof. Both of these resin families will hereinafter be referred to as "PEC"
used in the blends of the present inveniion. These polymers may be prepared
by a variety of methods, for example bv sitiier melt polymerization or by

interfacial polymerization. A discussion of Polyarvlate resins and their
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synthesis is contained in chapter 10 p235-281 of "Engineering Thermopiastics
Properties and Applications” edited by James M. Margolis, published by Marcel
Dekker Inc. 1985

Melt polymerization methods to make PEC resins may involve co-
reacting, for example, various mixtures of dihydric phenols and ester
precursors such as, for example, diphenyl derivatives of iso- and
terephthalates, and their mixturas. Diphenyl carbonate may be introducad io
prepare polyester carbonate copolymers. Various catalysts or mixtures of
catalysts such as, for example, lithium hydroxide and lithium stearate can also
be used io accelerate the polymerization reactions.

In general, the method of interfacial polymerization comprises the
reaction of a dihydric phenol with diacid or derivative esier precursor and
optionally a carbonate precursor, in a two phase system with catalyst and
often an acid acceptor when the dicarboxylic acid and carbonate precursors
are diacid halides. Examples of interiacial polymerization techniques can be
found in U.S. Patent Nos. 3,169,121 and 4,487,896 whicli are incorporated
herein by reference.

Although the reaction conditions of the preparative processes may
vary, several of the preferred processes typically involve dissolving or
dispersing dihydric phenol reactants in aqueous caustic, combining the
resulting mixture with a suiiable water immiscible solvent medium and
contacting ihe reactants with the carbonate precursor, such as, for example,
phosgene, and diacids or derivatives, such as diacid chlorides, in the
presence of a suitable catalyst and under controlied pH conditions. The mest
commonly used water immiscibie solvents include methylene chloride. 1.2-
dichloroethane, chlorobenzene, toluene, and the like.

Advantageously a catalyst may be added to the reaction mixture to

promote the reaction. The catalyst typically accelerates the rate of
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polymerization of the dihvdric phenol reactants with the carbonate/ester
precursors. Representative catalysis include but are not limited to, for
exampile, tertiarv amines such as iriethylamine, gquaternary phosphoniurm
compounds, quaiernary ammonium compounds, and the like.

The preferred process for preparing polyester carbonate copolymers
comprises a phosgenation reaction. The temperature at which the
phosgenaion reaction proceeds may vary from below about 0°C to about
100°C. The phosgenation reaction preferably proceeds at temperatures of
from about rcom temperatures (about 23°C) o about 50°C. Since the reaction
is exothermic, the rate of phosgenc addition may be used to control the
reaction temperature. '

The dihydric phenols employed are known, and the reactive groups
are thought to be the phenolic hydroxyl groups. Typical of some of the
dihydric phenols employed are bis-phenols such as (4&hydroxy-
phenyl)insthane, 2,2-bis(4-hydroxyphenyl)propane (also known as visphenol-
A), 2,2-bis(4-hydroxy-3,5-dibromo-phenyl)propane; dihydric phenol ethers
such as bis(4-hydroxyphenyl)ethsr, bis(3,5-dichloro-4-hvdroxyphenylether;
p.p'-dihydroxydiphenvl and 3,3'-dichlore4.4'-dihydroxydiphenyl;
dihydroxyaryl sulfones such as bis(4-hydroxyphenyl)sulfone, bis(3,5-
dimethyl-4-hydroxyphenyl)sulfone, dihydroxy benzenes such as resorcinol,
hydroquinone, halo- and alkyl-substituted dihydroxybenzenes such as 14-
dihydroxy-2,5-dicilorobenzene, 1,4-dihydroxy-3-methylbenzene; and
dihydroxydiphenyl suifides and sulfoxides such as bis(4-
hydroxyphenyl)sulfide, bis(4-hydroxy-phenyl)sulfoxide and bis(3,5-dibromo-
4-hydroxy-phenyl)sulfoxide. A variety of addiional dihydric phenols are
available and are disclosed in U. 5. Patent Nos. 2,999,835, 3,028,365 and

3,153,008; all of which are incorporated herein by reference. It is, of course,
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possible to employ two or more different dihydric phenols or a combination
of a dihydric phenol with a glycol.

The carbonate precursors are typically a carbonyl halide, a
diarylcarbonate, or a bishaloformate. The carbonyl halides include, for
example, carbonyl bromide, carbonyl chloride, and mixtures thereof. The
bishaloformates include the bishaloformates of dihydric phenols such as
bischloroformates of 2,2-bis(4-hydroxy-3,5-dichlorophenyl)-propane,
hydroquinone, and the like, or bishaloformates of giycol, and the like. While
all of the above carbonate precursors are useful, carbonyl chleride, also
known as phosgene, is preferred.

In general, any dicarboxylic acid convenijonally used in the
nreparation of polyesters may be utilized in the nreparation of poly(ester-
carbonate) resins. However, the FEC used in the present inveniion are
prepared with aromatic dicarboxylic acids, and in particular terephthalic acid,
and mixtures thereof with isophthalic acid.

Rather than utilizing the dicarboxylic acid per se, it is possible, and
sometimes even preferred, to employ various derivatives of the acid moiety.
Ilustrative of these reactive derivatives are the acid halides. The preferred
acid halides are the acid dichlorides and the acid dibromides. Thus, for
example instead of using teropiithalic acid or mixiures thereof with
isophthalic acid, it is possible to employ terephthaloyl dichloride, and
mixtures thereof with isopiithaloyl dichloride

In the conventonal interfacial polymerizaiion methods of preparing
PEC, polycarbonates and polyarylates, a molecular weight regulator (a chain
stopper) is generally added to the reaction mixture prior to or during ihe
polymerization reactions with carbonaie and/or ester precursors. Useful
molecular weight regulators include, for example, monchydric phenols such

as phenol, chroman-l, para-t-butylphenal, p-cumylphenol and the like.
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The proportions of reactants employed to prepare the PEC will vary in
accordance with the proposed use of the blends of the invention containing
ihis product resin. In general, the amount of the combined ester units may be
from about 20% by weight to about 100% by weight, relative to the carbonate
units, preferably about 40% to about 30% by weight relaiive (o the carbonate
units.

The praferred "PEC" used as an ingredieni in the blends of the present

invention preferably has a ester/carbonate units of formula I1:

Pl |
%C— Ar— C—O‘AI'-O%!‘-O—A:HO%’

x y
wherein Ar is divalent arornatic residue of a dicarboxylic acid or
dicarboxylic acid mixture and Ar' is thie divalent aromatic residue of a
dihydric phenot or mixture of dihydric phenols.
Ar is an aryl group and nost preferably the residue from iso- and
terephthalate or mixtures thereof and has the formula
O
|

—C- c- 0 gy ~C—
@’ | [O
and ~C€ )

The divalent residue of dihydric phenols, Ar ' may be represented by
the general formula:

X)0-4 X)o-4

(A
n

wherein A is a divalent hydrocarbon radical containing from 1 to about

15 carbon atoms or a substituted divatent hydrocarbon radical containing
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from 1 to about 15 carbon atoms and substituent groups such as halogen; -S- ;
-S(O)-or -O-; each X is independently selected from the group consisting of
hydrogen, halogen, and a monovaleni hydrocarbon radical such as an alkyl
group of from 1 to about 8 carbon atoms, an aryl group of from 6 to about 18
carbon atoms, an aralkyl group of from 7 to about 14 carbon atomns, an alkoxy
group of from 1 to about 8 carbon atoms; and m is 0 or 1 and n is an integer of
from 0 to about 5. Ar' may be a single aromatic ring like hydroquinone or
resorcinol, or a multiple aromatic ring like biphenol or bisphenol A.

In the preferred “PEC” resin of formula 11, y, tie carbonate content, is
from O to about 80 and preferably from 5 to about /0 and x, the aromaiic
esters content, is about 20 to about100 and preferably from about 30 to about
95. More preferably x is from 50 to about 95. In formula Il x and y represent
the respective weights of carbonaie uniis and aromatic ester units based on
100 parts total weight. When y is 0, the carbonate linkages are absent and tha
polyester resin is known as a polyarylate.

In general, any dicarboxylic acid conventionaily used in the
preparation of polyesters may be utilized in the preparation of
poly(estercarbonate) resins. However, the PEC usad in the present invention
are prepared wiih aromatic dicarboxylic acids, and in particular terephthalic
acid, and mixtures thereof with isophthalic acid wharaein the weight ratio of .
terephthalic acid to isophthalic acid is in the range of from about 5:95 to about
95:5

The preferred PEC for use as the ingredient (b} in the blends of the
present invention are those derived from reaction of bisphenol-A and
phosgene with iso- and terephthaloyl chioride and having an intrinsic
viscosity of about 0.5 to about 0.65 deciliters per gram (measured in

methviene chloride at a temperature of 25°C).
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Blends of different polyarvlates and polyestercarbonates may also be
used in these compositions.
Polyester naphthanoates used for preparing the present compositions

include those comprising structural units of the formula I:

[ Il
—0—-Rl—0-C-aAl—C—

wherein each R1 is independently a divalent aliphatic hydrocarbon,

alicyclic hydrocarbon, polyoxyalkylene radical, or mixtures thereof and each

Al is independently a divalent napthalene radical, or mixtures thereof.,
Examples of suitable polyestelrs containing the structure of formula I are
poly{alkylene naphthanoates), elasiomeric polyestars, liquid crystalline
polyasters, and polyester copolymers. It is also possible to use a branched
polyester in which a branching agent, for example, a giycol having tires or
more hydroxyl groups or a trifunctional or multifunctional carboxylic acid
has been incorporated. freatmeni of the polyester with a trifunctional or
multifunctional epoxy compound, for example, triglycidyl isocyanurata can
also be usad to make a branched polyester. Furthermorg, it is someiimes
desirable to have various concentrations of acid and hydroxyl end groups on
the polyester, depending on the ultimate end-use of the composition.

In some instances, it is desirable to reduce the number of acid end
groups, typically to less than about 30 micro equivalents per gram, with the
use of acid reactive species. In other instunces, it is desirable that the
polyester has a relatively high carboxylic end group concoentraiion, e.g., about
5-250 micro equivalents per gram or, more prefarable, about 20-70 micro
cquivalents per gram

The R1 radical may be, for example, a Cy.1q alkylene radical, a Cg.10

alicyclic radical, or a poiyoxyalkylene radical in which the alkylene groups
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contain about 2-6 and most often 2 or 4 carbon atoms. The Al radical in the
above formula is most often a 1,4- or 2,6-naphthylene.

The poly(alkvlene naphthanoates), for example, poly(ethylene
naphthanoate), poly(cyclohexyidimethylene naphthanoate), poly(propylene
naphthanoate) and poly(butylene naphthanoate) are the preferred polyesters
for the present invention, with poly(ethylene naphthanoate) and noly
{butylene naphthanoate) being the most preferred members. Various
mixtures of the above poly(alkylene naphthanoates) may also be suitabla.

Because of the tendency of polyesters to undergo hydrolytic
degradation at the high exirusion and molding temperatures encountered by
the composiiions of this invention, it is preferred that the polyesier be
substantially free of water. The polyester may be predried before admixing
with the other ingredients. More cormmonly, the polyester is used withoui
predrying and the volatile materials are removed through the use of vacuum
venting the extruder.

The polyesters generally have number average molecular weights in
the range of about 20,000-100,000, as deiermined by gel permeation
chromatography.

As previously mentioned, it has further been found tiiat when a
portion of standard aromaiic polycarbonate is added to the polyaster
carbonate-alkyl naphthanoate polyester blends that thermal properties are
further enhanced.

According to a preferrad embodiment, it is desirable to include
polycarbonate as an additional component with the above mentioned blend of
poly{ester carbonate ) and polyester naphthanoate. Polycarbonate resins
useful in preparing the blends of the present invention are generally aromatic

polycarbonate resins.
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Typically these are prepared by reacting a dihydric phenol with a
carbonate precursor, such as phosgene, a haloformate or a carbonate oster.
Generally speaking, such carbonate polymers may be typitied as possessing
recurring structural units of formula II where the oster content, x, is zero. Ar’
is a divalent aromatic radical of the dihydric phenol as previously discussed‘
which is employed in the polymer producing reaction.

These aromatic polycarbonates can be manufactured by known
processes, such as, for example and as mentioned above, by reacting a
dihydric phenol with a carbonaie precursor, such as phosgene, in accordance
with methods sat forth in the above-cited literaiure and in U.S. Pat. No.
4,123,436, or by transesierification processes such as are disclosed in U S. Pat.
No. 3,153,008, as well as other processes known to those skilled in the art.

It is also possible to employ two or more different dihydric phenols or
a copolymer of a dihydric phenol with a glycol or with a hydroxy- or acid-
terminated polyester or with a dibasic acid or iydroxy acid in ih2 eventa
carbonate copolymer or interpolymer rather than 2 homopolymer is desired
for use in the preparation of the polycarbonate mixtures of ihe invention.
Branched polycarbonates are also us2ful, such as are described in U.5. Pat.
No. 4,001,184. Also, there can be utilized blends of linear polycarbonate and
branched polycarbonate. Moreover, blends of any of the above materials may
be employed in the practice of this invention to provide the aromatic
polycarbonate.

In any event, the preferred aromatic carbonate for use in the practice in
the preseni invention is a homopolymer, e.g., a homopolymer derived from
2,2-bis(4-hydroxvphenyl)propane (bisphenol-A) and phosgene, cormunercially
available under the trade designation LEXAN Registered M from General

Electric Company.
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The instant polvcarbonates are preferably high molecular weight
aromatic carbonate polymers having an intrinsic viscosity, as determined in
chloroform at 25¢ C of from about 0.3 to about 1.5 dl/ gm, preferably from
about 0.45 to about 1.0 dI/ gm. These polycarbonates may be branchad or
unbranched and generally will have a weight avarage molecular weight of
from about 10,000 to about 200,000, preferably from about 20,000 to about
100,000 as measured by gel permeation chromatography.

All types of polvcarbonate end groups ave contemplaied as being
within the scope of the present invention.

The composition of the present invention may include additional
components which do not interfere with the praviously mentioned desirable
properties. The composition may optionally contain impact modiiiers such
as a rubhery impact modifier. Preferably such impact modifiers are utilized
in an amount less than about 30, and preferably less than about 20 percent,
more preferably less than about 15 percent by weight based on the total
weight of the composition. Typical impact inodifiers are derived from one or
more monomers selected from the group consisting of olefins, vinyl arornatic
monomers, acrylic and alkylacrylic actds and their ester derivatives as well as
conjugated dienes. Especially preferred impact modifiers are the rubbery
high-molecular weight materials including natural and synthetic polymeric
materials showing elasticity at room temperature. They include both
homopolymers and copolymers, including random, block, radial block, graft
and core-shell copolymers as well as combinations thereof. Suitable modifiers
include core-shell polvmers built up from a rubber-like cora on which one or
more shells have been grafted. The core typically consists substantially of an
acrylate rubber or a butadiene rubber. One or more shells typically are
grafied on the core. The shell preferably comprises a vinylaromaiic

compound and/ or a vinvicyanide and/or an alkyl{meth)acrylate. The core
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and/ or the shell(s} often comprise multi-functional compounds which may
act as a cross-linking agent and/or as a grafting agent. These polymers are
usually prepared in several stages.

Olefin containing copolymers such as olefin acrylates and olefin diene
terpolymers can also be used as impact modifiers in the present compositions.
An example of an olefin acrylate copolymer impact modifier is ethylene
ethylacrylate. Other higher olefin monomers can be employed in copolymers
with alkyl acrvlates, for example, propylene and n-buiyl acrylate. The olefin
diene terpolvmers are well known in the art and generaily fall into the EPDM
(ethylene propylene diene) family of ternolymers. Polyolefins such as
polyethylene, polvethylene copolymers with alpha olefins are also of use in
these compositdons. Felyolefin copolymers with gylcidyl acrylates or
methacrylates may be especially offective in the impact modification of
polyester containing blends.

Styrene-containing polyinars can also be used as impact modifiers.
Examnples of such polvmers are acryloniirile-butadiene-styrene (ABS),
acrvioniirile-butadiene-alpha-methylstyrene, styrene butadiene, styrene
butadiene styrene (SBS), styrene stitylene butylene styrene (SEBS),
methacrylate-butadiene-styrene (MBS), and other higli impact styrene-
containing polymers.

Additionally, it may be desiied to employ an inorganic filler to the
thermoplastic resin to impart additional beneficial properties such as thermal
stability, increased density, stiffness and texture. Typical inorganic fillers
include: alumina, amorphous silica, alumino silicates, mica, feldspar, clays,
tale, glass flake, glass fibers, glass microspheres, metal oxides such as titanium
dioxide, zinc sulfide, ground quartz, and the like. Preferred inorganic fillers

may provide a ceramic-like feel to articles formed from the resin compasition.
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Preferred inorganic fillers which are empioved in the present thermopiastic
compositions include: barium sulfate and fiberglass.

The molding compositions may include from 0 to about 65% by
weight, preferably from about 10 to about 30% by weigiit or most preferably
from about 10 io about 40% by weight of total composition of an inorganic
filler component. Fiber glass is the preferred filler.

In the thermonplastic composiiions which contain a polyester resin and
a PEC or polycarbonate resin, it is preferable to use a stabilizer or quencher
material. Typicaily, such stabilizers are usad at a level of 0.001-10 weight
percent and proferably at a level of from 0.005-2 weight percent. The
preferrad stabilizers include an effective amount of an acidic phosphate salt;
an acid, alkyl, aryl or mixed phosphite having at least onz acidic hydrogen; a
Group IB or Group B metal phosphate salt; a phiosphorus oxo acid, a metal
acid pyrophosphate or a mixture thereof. The suitability of a particular
compound for use as a stabilizer and the deiermination of how much is to be
used as a stabilizer may be readily determined by preparing a mixture of the
polvester rosin component, the PEC and optionally polycarbonate with and
without the particular compound and deiermining the effect on mett
viscosity, gas generation or color stability or ihe formation of interpolymer.
The acidic phosphate salts include sodium dihydrogen phosphate, mono zinc
phosphatz, potassium hydrogen phosphate, caleium dihydrogen phosphate
and the like. The phosphites may be of the formula:

RIO——p—OR2 '

OR3
where R1, R2 and R3 are independently seiected from the group
consisting of hvdrogen, alkvi and arvl with the proviso that at least one of R1,

R2 and R3 is hydrogen.
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The phosphate salts of a Group IB or Group 1B motal include zinc
phosphate, copper phosphate and the like. The phosphorus oxo acids include
phosphordus acid, phosphoric acid, polyphosphoric acid or
hy pophosphorous acid.

The polvacid pyrophosphates may be of the formula:

M7 HyPrO3n+1

wherein M is a metal, x is a number ranging from1to12and visa
number ranging 1 to 12, n is a number from 2 to 10, z is 2 number from 1 to 5
and the surn of (xz) + v is equal to n+ 2. The preferred M is an alkaline or
alkaline earth metal.

' The preferred blend range is:-

Polyalkylene Naphthanoate 10-90 wt. %

PEC 90-10 wt. %
BPA-PC : 0-60 wi. %
Rubber 0-25wt. %
Glass or Mineral 0-60 wt. %
Quencher/Stabilizer 0.005-20 wt. %
EXAMPLES

The following examples illustrate the present invention, but are noi
meant to be limitations to the scope thereof.

Polymer blends constituting PEC and polyester napthanoate, and in
some examples additions of polycarbonate were included, were prepared by
melt mixing using a 30 mm twin screw extruder operating at 100 rpm and
stock temperature of approximately 250° C. to 265° C. Injection molding of
test specimens was completed at 260°C. melt temperature and mold
termnperature was 65° C. Pellets were dried for 2-4 h at 125 °C prior to

molding.
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Table 1 describes the raw materials used to produce the examples of the
invention and reference materials.

Mechanical properiies were measured using ASTM tests D256 (Izod
impact), D638 (Tensile strength and elongation), D790 (Flexural strength and
modulus), D3763 (biaxial or instrumented impact run using a Dynatup brand
instrument) and D648 (heat distortion temperaturs). Ductile-brittle transition
temperature (D/ B temperature) was determined by measuring notched-Izad
impact at different temperatures and determining at which tomperature the
fracture behavior chanyes from ductile to brittle. At temperaiures below the
D/B temperature, fracture behavior is britile and crack propagation occurs
with relatively little energy absorptiort, while at temperaiures above the D/B
temperature, the materiai is ductile and crack propagation oceurs with
relatively large energy absorption. Dynamic mechanical analysis (DMA) on
1/8 in. thick injection molded specimens was used to deiermine glass
transition temperatures (Tgs) and, for some examples, to estimate HDT using
the method of Takemori [Polym. Eng. Sci., 19(15), 1104 (1979)]

Cach entry in the tables to follow represents a single experiment. -
Thus, for each example in a given table, the axtrusion conditions, molding
conditions, testing conditions, etc. were identical. The materials designated
“R1", “R2”, etc. are reference materials while materials designated “E1”, “E2”,

ctc. are examnples of the invention.
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Table 1. Descrintion of raw maierials

Raw Material ID

Description

PBT

polvbutylene terephthalate Mw=110,000", VALOX 315 from GE Plastics

PET polvethylene terephthalate [V=1.00, MELINAR 5922C from ICI Inc.

PBN polvbutyiene-2,6-napthalate [V=1.00

PEN polyethylene-2,6-napthalate IV=1.68, MELINAR X-61 from ICI Inc.

PC-1 bisphenol-A polycarbonate Mw=24,300

PC-2 bisphenol-A polycarbonate Mw=30,400

PC-3 bisphenol-A poiyvcarbonate Mw=36,000

PEC-1 polvestercarbonate Mw=28,000, 80% ester, iso/tere 93/7

PEC-2 polyestercarbonate Mw=28,000, 60% ester, iso/tere 50/50

MBS methyimethacrylate-butadisne-styrene core shell impact modifier sold by
Rohm and Haas under tiie tradename EX1.2691

PETS pentaerythritol tetrastearate

irganox 1076 Hindered phenol aniioxidant scid by Ciba as Irganox 1076

Seenox 4125 Thioester antioxidant sold by Witco as Seenox 4125

H3PO3 45% aqu=ous solution of piiosphorous acid (:13PO3)

* Molecular weight by GPC Caiculated using polystyrene standards.

Table Il shows that replacement of BPA-PC in an impact modified

PBT/PC hlend bv a higher Tg PEC results in a substantial drop in thermal

properties as indicating by measuring the Tg of the PC or PEC-rich phase of

the blends and the HDT (compare R1 to R2 and R3). In contrast, replacement

of PC in an impact modified PBN/PC blend by PEC results in an increase in
the blend Tg (Tg of the PC/PEC-rich phase) and a higher I1DT at 66 psi. In

addition, while the PBN/PC blend (R4) possesses an undesirable, pearlescent

appearance, the PBN/PEC blends (E1 and L2), surprisingly, show a uniform

appearance. Thus, PBN/PEC blends possess significanilv better tharmal

properties as compared to analogous PBT/PEC biends and significantly better

appearance tiian PBN/PC blends.
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Table II. PBN/PEC blend properties.

Raw Mtrls L R1 R2 R3 R4 E1l E2
PBT 4240 42.40 42.40 - J— —
PBN —_— - o— 42.40 42.40 42.40
PC-1 4587 —_— _ 45.87 —_— —_
PEC-1 — 45.87 —_ — 45.87 —
PEC-2 — —_ 45.87 _ —— 45.87
MBS 11.00 11.00 11.00 11.00 11.00 11.00
Stavilizers” 0.73 0.73 0.73 0.73 0.73 0.73
Froperties

Tg™(*C) 124 101 96 141 161 157
HDT @ 264 psi (°C) 53 &3 62 106 101 100
HDT @ 46 psi (°C) 102 73 65 125 133 131
13/ B temperature (°C) -40 47 < 47 40 -35 -43
Stress @ yield (psi) 7300 7200 7100 7400 8000 7900
Stress @ break {psi) 7500 7500 7800 6900 9000 9100
Tensile Elongation (%) 178 154 146 B4 i1z 108

*0.30 wt, % PETS, 0.30 wt. % Irganox 1076, 0.05 wt. % Seenox 4125, 0.08 wt. %
phosphorous acid **Tg of PC or PEC-rich phasa.

Table III shows that blending PC with PBN (R6) results in a material
with good thermo-mechanical properties (high HDT), but the material has an
undesirablc pearlescent appearance. For blends E3 - E6, displacing an
increasing amount of PC by PEC results in an increasing improvement in the
appearance of the iaterial while with the good thermo-mechanical properties
and impact properties being maintained. 1t is surprising that the thermo-
mechanical properties of E3 - E6 do not vary linearly with PEC content
between that of R6 and E7. E3 - [6 poszess thermo-mechanical properties
significantly better than E7. In addition, the appearance of E3 - E6 is better

than R6 with the magnitude of improvement increasing with increasing PEC
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content. For E4 and ES, pearlescence was bareiv detactable, and for E6 and E7

no pearlescence was observed.

Table ITI. PBN/PC/PEC ternary blends

Raw Materials RS R6 E3 E4 E5 Eé E/
PET 39.30 —_— — — _ —_— —_
FBN —_— 39.30 39.30 39.30 39.30 39.30 39.30
PC-2 46.20 46.20 24.65 23.10 23.10 1155 —
PEC-2 — — 11.55 23.10 — 34.65 46.2
PEC-1 — — — J— 73.10 — —
MBS 14.00 14.00 14.00 14.00 14.00 14.00 14.00
Stavilizers etc.” 0.50 0.50 0.50 0.50 0.50 0.50 0.50
Properties

Tg* (°C) 142 150 154 157 163 152 157
Estimated HDT @ 264 94 118 111 109 109 108 104
psi (°C)°

Cstimated HDT @ 66 136 150 152 155 157 154 141
psi (°C) "

D/ temperaiure ("C) -60 -60 < «60 -60 -35 -33 =50 °
Dynatup @ -50°C max. 42 47 4 12 49 38 40
load (ftib.)

Dynaiup @ -50°C total 32 50 46 a4 51 41 42
energy {ftlb.)

Tensile Strength (psi) 6,300 6,400 6,100 6,500 5,200 6,200 6,500
Tensile Elongation (%) 96 72 54 71 62 62 63
Flexural Strength (psi) | 10300 | 9,700 | 9,700 | 10,000 | 9,900 | 10,000 | 10.200
Flexural Modulus (psi) | 730,300 | 211,100 | 207,300 | 212,i00 | 204,800 | 190,000 | 182,600

‘Temperature at which the storage modulus dei<rmined froin dynamic mechanical
analysis using a heating rate of 3°C/ ininute was 1089 Pascals. “"Temperaiure at which the
storage modulus determined from dynamic mechanical anaivsis using a heating rate of

3°C/minute was 1082 Pascals,
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Table IV shows that the PEN/PEC-1 biend (E8) possaesses higher HDT
than the PEN/PC blend (R7). In addition, the appearance of the PEN/PEC-1
blend is much better than the PEN/PC blend. The PEN/PC blend has a
pearlescent appearance; while the PEN/PEC-1 blend has a uniform,

nonpearlescent appearance.
Table IV. PEN/PEC-1 blends.

Raw Materizls R7 HEBR
PEN 42.40 42.40
PC-2 45.87 —_—
PEC-1 — 4587
MBS 11.00 11.00
Stabilizers ete.” 0.73 0.73
Properties

HDT @ 66 psi *C) 128 141
HDT @ 264 psi (°C) 107 123
Tensile Strength (psi) 6800 6800
‘[ensile Elongaiion (%) 40 16
Flexural Modulus {psi) 257,000 248,500
Flexural Strengti (psi) 11,600 11,500

*as in TableII

Table V shows that E9 has higher HDT, tensile sirength, flexural
modulus, and flexural strength than R8.

Table V. PEN/PC/PEC-1 ternary biends.

' Raw Materials RS Fo

’ PET 48.40 —

’ PEN —_— 48.40
FC-3 294 2294
PEC-1 22,94 2.4
MBS 11.00 11.00
Stabilizers” 073 0.73
Froperties
HDT @ %6 psi (*C) 122 133

| HDT ® 264 psi (°C) 77 109

| Tensile Strength (psi} 5.406 5,700

| Tensile Eloagation (%) 32 24
Flexural Mcdulus (psi) 246,100 258300
Flexural Strength (psi) 10,400 11,700

* as in Tabie II
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1. Abstract

A thermoplastic resin having enhanced combination of properties
including increased glass transition temperature, higher Heat Disiortion
Tempertaure (HDT) as well as uniform appearance comprises:

a) about 90 to about 10 weight percent of a polvester napthanoate

centaining recurring units of the formuila

!
—O=Rl—0-C—al-C—
wherein eacii R1 is independently a divalent aliphatic hvdrocarbon, alicyclic
hydroca.bon, polyoxyalkylene radical, or mixtures ihereof and each Al is
independently a divalent napthalene radical, or mixtures theseof;

b) about 10 to about 90 weight percent of an essentially amiorphous

polvmer containing recurring units of the formula II:

T i
-‘EC— Ar-C-0-Ar'- O%C:O-Ar'—o%
X ¥

wherein Ar is divalent aromatic residue of a dicarboxylic acid or a mixture of
dicarboxylic acids and Ar' is the divalent aromatic residue of a dihydric
phenol; or a mixture of dihydric phenols and

) a quencher selected from the group consisting of phosphites having
an acidic OH group, acidic phosphate saits, polyacid pyrophosphates and
acidic salts thereof, phosphates of Group 1B and Group IIB metals, and

phosphorus oxo-acids
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—OR -
D 3) It is being filed before the mailing of a first Office action on the merits;
—OR -
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request for continued examination under § 1.114.

B. [] 37 CFR § 1.97(c). Although this Information Disclosure Statement is being filed after the period
specified in 37 CFR § 1.97(b), above, it is filed before the mailing date of the earlier of (1) a final
office action under § 1.113, (2) a notice of allowance under § 1.311, or (3) an action that otherwise
closes prosecution in the application, this Information Disclosure Statement should be considered
because it is accompanied by one of:

] a statement as specified in §1.97 (¢) provided concurrently herewith;
—OR -

| a fee of $260.00 as set forth in § 1.17 (p) authorized below, enclosed, or included with
the payment of other papers filed together with this statement.

C. [] 37 CFR § 1.97 (d). Although this Information Disclosure Statement is being filed after the
mailing date of the earlier of (1) a final office action under § 1.113, (2) a notice of allowance under §
1.311, or (3) an action that otherwise closes prosecution in the application, it is being filed before
payment of the issue fee and should be considered because it is accompanied by:

1. astatement as specified in § 1.97 (e);
-- AND --

ii. a fee of $260.00 as set forth in §1.17(p) is authorized below, enclosed, or included
with the payment of other papers filed together with this Statement.

D. [] 37CFER §1.97 (e). Statement.

Il A statement is provided herewith to satisfy the requirement under 37 CFR §§ 1.97 (¢);

-- AND/OR --
] A statement is provided herewith to satisfy the requirement under 37 CFR §§ 1.97 (d);
-- AND/OR --
] A copy of a dated communication from a foreign patent office clearly showing that the

information disclosure statement is being submitted within 3 months of the filing date on
the communication is provided in lieu of a statement under 37 C.FR. § 1.97(¢) (1) as
provided for under MPEP 609.04(b) V.
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] Pursuant to 37 CFR §1.98(a)(3)(i), a concise explanation of the relevance of each patent,
publication or other information provided that is not in English is provided herewith.

] Pursuant to MPEP 609(B), an English language copy of a foreign search report is
submitted herewith to satisfy the requirement for a concise explanation where
non-English language information is cited in the search report.

—-OR --

] A concise explanation of the relevance of each patent, publication or other
information provided that is not in English is as follows:

= Pursuant to 37 CFR §1.98(a) (3) (ii), a copy of a translation, or a portion thereof, of the
non-English language reference(s) is provided herewith.

H. [] 37 CFR §1.98(d). Copies of patents, publications and pending U.S. patent applications, or other
information specified in 37 C.F.R. § 1.98(a) are not provided herewith because:

] Pursuant to 37 CFR §1.98(d)(1) the information was previously submitted in an
Information Disclosure Statement, or cited by examiner for another application under
which this application claims priority for an earlier effective filing date under 35 U.S.C.
120.

Application in which the information was submitted:

Information Disclosure Statement(s) filed on:

AND
] The information disclosure statement submitted in the earlier application complied with
paragraphs (a) through (c) of 37 CFR §1.98.
3
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I. X Fee Authorization. The Commissioner is hereby authorized to charge the above-referenced fees
of $0.00 and charge any additional fees or credit any overpayment associated with this
communication to Deposit Account No. 23-2415 (Docket No. 22773-826.310).

Respectfully submitted,

WILSON SONSINI GOODRICH & ROSATI

Dated: August 23, 2022 By: /Garrett T. Potter/
Garrett T. Potter, Ph.D.
Reg. No. 76,602

650 Page Mill Road

Palo Alto, CA 94304-1050
(650) 493-9300

Customer No. 107046

Attorney Docket No. 22773-826.310 4863-4401-3871
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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.
17/858,825 07/06/2022 22773-826.310 1348
107046 7590 08/26/2022 | EXAMINER
Align Technology, Inc. / WSGR
650 Page Mill Road CHEN, VIVIAN
Palo Alto, CA 94304
| ART UNIT | PAPER NUMBER
1787
| NOTIFICATION DATE | DELIVERY MODE
08/26/2022 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the

following e-mail address(es):

patentdocket@ wsgr.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)

17/858,825 Lietal,
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 ime 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) filedon
OJ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon .
2a)(] This action is FINAL. 2b) M This action is non-final.

3)O 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 Ex parfe Quayle, 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) (J Claim(s)_____is/are allowed.
7) Claim(s) 1-30 is/are rejected.
8) [ Claim(s) ___is/are objected to.
9) (O 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)(0 The specification is objected to by the Examiner.
11)(0J The drawing(s) filed on 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)[J Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)d All b)OJ Some** ¢)O 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
4) [ Other:

2) Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b)
Paper No(s)/Mail Date 07/08/2022,

U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20220822
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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.

Claim Rejections - 35 USC § 112

5. The following is a quotation of 35 U.S.C. 112(b):
(b) CONCLUSION.—The specification shall conclude with one or more claims particularly pointing
out and distinctly claiming the subject matter which the inventor or a joint inventor regards as the
invention.

The following is a quotation of 35 U.S.C. 112 (pre-AIA), second paragraph:
The specification shall conclude with one or more claims particularly pointing out and distinctly
claiming the subject matter which the applicant regards as his invention.
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6. Claims 1-30 is rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AIA), second
paragraph, as being indefinite for failing to particularly point out and distinctly claim the subject
matter which the inventor or a joint inventor, or for pre-AIA the applicant regards as the
invention.

Claims 1, 8, 18 are vague and indefinite because it is unclear whether it is the first layer
(as a whole) which has the recited properties, or whether it is the co-polyester which has the
recited properties.

Claim 1, 18 are vague and indefinite because it is unclear whether the second layer (as a
whole) which has the recited properties, or whether it is the thermoplastic polyurethane
elastomer which has the recited properties.

Claims 2-7, 9-17, 19-30 are dependent on one or more of the above claims and therefore

incorporate the above-described indefinite subject matter.

Double Patenting
7. The nonstatutory double patenting rejection is based on a judicially created doctrine
grounded in public policy (a policy reflected in the statute) so as to prevent the unjustified or
improper timewise extension of the “right to exclude” granted by a patent and to prevent possible
harassment by multiple assignees. A nonstatutory double patenting rejection is appropriate where
the conflicting claims are not identical, but at least one examined application claim is not
patentably distinct from the reference claim(s) because the examined application claim is either
anticipated by, or would have been obvious over, the reference claim(s). See, e.g., In re Berg,
140 F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 USPQ2d

2010 (Fed. Cir. 1993); In re 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
§§ 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-Ljsp.

8. Claims 1-30 is/are rejected on the ground of nonstatutory double patenting as being
unpatentable over:
* claims 1-31 of U.S. Patent No. 9,655,691 (LI ET AL); or

* claims 1-20 of U.S. Patent No. 9,655,693 (LI ET AL); or
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« claims 1-27 of U.S. Patent No. 10,052,176 (LIET AL); or

* claims 1-22 of U.S. Patent No. 10,973,613 (LIET 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, light transmission, etc.) as recited in present application claims 1, 8-9, 18, 28-
29, etc.;

* a hard inner layer comprising a copolyester, wherein the hard inner layer has physical
properties (e.g., flexural modulus, elongation at yield, tensile modulus, tensile strength at
yield, elongation at break, light transmission, etc.) as recited in present application claims
1-2, 8-11, 18, 24-27, etc., wherein the hard inner layer is optionally formed from:
» a first hard sub-layer comprising a copolyester (corresponding to the recited
“first layer”),
» a second hard sub-layer comprising a copolyester (corresponding to the recited
“third layer”);

» a second soft outer layer comprising thermoplastic polyurethane (TPU) elastomer
(corresponding to the recited “fourth layer™),

Features not explicitly claimed in the above U.S. Patents are known in the prior art.

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).

The dental appliance is formed by:

» providing the above multilayer sheet;
* providing a mold;

« thermoforming the multilayer sheet over the mold to form a plurality of cavities
designed to receive and reposition the patient’s teeth from a first position to a
second position.

(paragraph 0015, 0019, 0022-0023, 0067, 0073, 0087-0088, etc.)

Regarding claims 1-30, it would have been obvious to one of ordinary skill in the art
before the effective filing date of the claimed invention to utilize a multilayer sheet comprising a
soft outer layer containing TPU elastomer on one or both sides of a hard inner layer containing
copolyester as claimed in U.S. Patent Nos. 9,655,691 and 9,655,693 and 10,052,176 and
10,973,613 in a known dental appliance production method as disclosed in TADROS ET AL
‘853 in order to produce useful dental aligning appliances with compliant teeth-containing
surfaces (to provide uniform repositioning force across teeth surfaces) and optionally compliant
mouth-contacting surfaces (to provide enhanced comfort during usage).

Further regarding claims 3-7, 12-16, 19-23, one of ordinary skill in the art would have
used two copolyester sub-layers to form the hard inner layer in the multilayer material claimed in
U.S. Patent Nos. 9,655,691 and 9,655,693 and 10,052,176 and 10,973,613 in order to produce a
4-layer multilayer material which allows for convenient optimization of various performance
properties (strength, thermoforming properties, rigidity, flexibility, etc.) in the hard inner layer

and the dental appliance for specific applications and/or usage conditions.
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Further regarding claims 1-2, 8-11, 18, 24-29, one of ordinary skill in the art would have
utilized: (i) TPU elastomers having physical properties which are substantially similar to the
desired physical properties of the soft outer layer(s); and (ii) copolyesters having physical
properties which are substantially similar to the desired physical properties of the hard inner
layer(s); in the multilayer materials as claimed in U.S. Patent Nos. 9,655,691 and 9,655,693 and
10,052,176 and 10,973,613 in order to simplify the production of dental appliances with specific
overall physical mechanical properties.

Further regarding claims 1, 17, 30, since the elastic modulus is a measure of the rigidity
or stiffness of a material, one of ordinary skill in the art would have utilized a relatively lower
elastic modulus material to form soft outer layer(s) in the multilayer materials claimed in U.S.
Patent Nos. 9,655,691 and 9,655,693 and 10,052,176 and 10,973,613 in order to provide
desirably compliant or resilient outer layer(s) which conform well to a patient’s teeth (thereby
avoiding localized force which might damage teeth) and optionally to provide comfortable
mouth-containing surfaces.

Further regarding claims 1, 17, 30, since the elastic modulus is a measure of the rigidity
or stiffness of a material, one of ordinary skill in the art would have utilized a relatively higher
elastic modulus material to form hard inner layer(s) in the multilayer materials claimed in U.S.
Patent Nos. 9,655,691 and 9,655,693 and 10,052,176 and 10,973,613 in order to provide
desirably “hard” or stiff inner layer(s) which provide the required structural strength, shape-
retention, as well as the necessary tooth-repositioning force for specific applications.

Further regarding claims 1, 8, 18, it is conventional in the art to trim excess material from

thermoformed articles after shaping in order to obtain the desired final product.
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9. Claims 1-30 is/are rejected on the ground of nonstatutory double patenting as being
unpatentable over:

* claims 1-30 of U.S. Patent No. 11,154,384 (LI ET AL);

in view of TADROS ET AL (US 2005/0100853),

and in view of DESIMONE ET AL (US 2006/0078841).

The above U.S. Patent claims a dental appliance for repositioning a patient’s teeth,
wherein the appliance comprises a multilayer film with three or more layers, wherein the
multilayer film comprises:

« at least one soft layer comprising a thermoplastic polyurethane (TPU) elastomer
(corresponding to the recited “second layer” and optionally the recited “fourth layer”),
wherein the soft layer(s) has physical properties (e.g., flexural modulus, tensile strength
at yield, elongation at break, hardness, light transmission, etc.) as recited in present
application claims 1, 8-9, 18, 28-29, etc., wherein the soft layer(s) have an elastic
modulus which is less than the elastic modulus of the hard layer;

» at least one hard layer comprising a copolyester (corresponding to the recited “second
layer” and optionally the recited “third layer”), wherein the hard layer(s) have physical
properties (e.g., flexural modulus, tensile modulus, tensile strength at yield, elongation at
break, light transmission, etc.) as recited in present application claims 1-2, 8-11, 18, 24-
27, etc., wherein the hard inner layer is optionally formed from:

Features not explicitly claimed in the above U.S. Patent are known in the prior art.

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);
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» a copolyester layer (e.g., containing polyethylene terephthalate copolymerized
with cyclohexanedimethanol (PETG), etc.);

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

The dental appliance is formed by:

* providing the above multilayer sheet;
* providing a mold;

+ thermoforming the multilayer sheet over the mold to form a plurality of cavities
designed to receive and reposition the patient’s teeth from a first position to a
second position.

(paragraph 0015, 0019, 0022-0023, 0067, 0073, 0087-0088, etc.)

DESIMONE ET AL 841 discloses that it is well known in the art to use copolyesters
having physical properties (e.g., flexural modulus, elongation at yield, tensile modulus, tensile
strength at yield, elongation at break, light transmission, etc.) as recited in present application
claims 1-2, 8-11, 18, 24-27, etc., as components in dental appliances (e.g., appliances for
repositioning a patient’s teeth). (paragraph 0023, 0027, 0030, 0044, etc.)

Regarding claims 1-30, it would have been obvious to one of ordinary skill in the art
before the effective filing date of the claimed invention to utilize a multilayer sheet comprising a
soft layer containing TPU elastomer on at least one side of a hard layer containing copolyester as
claimed in U.S. Patent No. 11,154,384 in a known dental appliance production method as
disclosed in TADROS ET AL ‘853 in order to produce useful dental aligning appliances with
compliant teeth-containing surfaces (to provide uniform repositioning force across teeth
surfaces) and optionally compliant mouth-contacting surfaces (to provide enhanced comfort

during usage).
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Further regarding claims 3-7, 12-16, 19-23, one of ordinary skill in the art would have
used two copolyester sub-layers to form the hard inner layer in the multilayer material claimed in
U.S. Patent No. 11,154,384 in order to produce a 4-layer multilayer material which allows for
convenient optimization of various performance properties (strength, thermoforming properties,
rigidity, flexibility, etc.) in the hard inner layer and the dental appliance for specific applications
and/or usage conditions.

Further regarding claims 1-2, 8-11, 18, 24-29, one of ordinary skill in the art would have
utilized: (i) TPU elastomers having physical properties which are substantially similar to the
desired physical properties of the soft outer layer(s); and (ii) copolyesters having physical
properties which are substantially similar to the desired physical properties of the hard inner
layer(s); in the multilayer materials as claimed in U.S. Patent No. 11,154,384 in order to simplify
the production of dental appliances with specific overall physical mechanical properties.

Further regarding claim 1-2, 8-11, 18, 24-27, one of ordinary skill in the art would have
utilize known, commercially available copolyester materials having physical properties as recited
in application claims 1-2, 8-11, 18, 24-27 as disclosed in DESIMONE ET AL ‘841 in the hard
layer(s) in the multilayer materials as claimed in U.S. Patent No. 11,154,384 in order to produce
dental appliances with the required structural strength, shape-retention, as well as the necessary
tooth-repositioning force for specific applications.

Further regarding claims 1, 8, 18, it is conventional in the art to trim excess material from
thermoformed articles after shaping in order to obtain the desired final product.

Regarding claims 6-7, 12-16, 22-23, one of ordinary skill in the art would have
positioned a soft layer on both sides of a single hard layer or a multilayer hard layer in order to

provide useful dental aligning appliances with compliant teeth-containing surfaces (to provide
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uniform repositioning force across teeth surfaces) and optionally compliant mouth-contacting

surfaces (to provide enhanced comfort during usage).

10.  Claims 1-30 is/are provisionally rejected on the ground of nonstatutory double patenting
as being unpatentable over:
» claims 30-31, 36-37, 39-40, 48-49, 58, 62-63, 69, 71-88 of copending Application No.
16/043,065 (US 2019/0183611) (LI ET AL);
or
» claims 1-30 of copending Application No. 16/264,420 (U.S. 2019/0159870) (LI ET
AL);
or
e claims 1, 5, 7, 9-13, 17, 19-25, 29-41 of copending Application No. 16/382,918 (US
2019/0231484) (LIET AL);
in view of TADROS ET AL (US 2005/0100853),
and in view of DESIMONE ET AL (US 2006/0078841).
The above copending Applications each claim a dental appliance comprising a multilayer

film, or methods related to said multilayer film, wherein the multilayer film comprises:

« a first soft outer polymer layer comprising thermoplastic polyurethane elastomer,
wherein the first soft outer layer have physical properties (e.g., hardness, flexural
modulus, elongation at break, tensile strength, etc.) as recited in present application
claims 1, 8-9, 18, 28-29, etc.;

* a hard inner polymer layer comprising a copolyester, wherein the hard inner layers have
various physical properties (e.g., flexural modulus, elongation at break, elongation at
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yield, tensile strength, tensile modulus, light transmission, etc.) as recited in present
application claim 1-2, 8-11, 18, 24-27, etc.,

* an optional second outer polymer layer optionally comprising thermoplastic
polyurethane elastomer (e.g., thermoplastic polyurethane elastomer as used in the first
soft outer layer; etc.);

Features not explicitly claimed in the above copending Applications are known in the
prior art.

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).

The dental appliance is formed by:

* providing the above multilayer sheet;
* providing a mold;

» thermoforming the multilayer sheet over the mold to form a plurality of cavities
designed to receive and reposition the patient’s teeth from a first position to a
second position.

(paragraph 0015, 0019, 0022-0023, 0067, 0073, 0087-0088, etc.)
DESIMONE ET AL 841 discloses that it is well known in the art to use copolyesters
having physical properties (e.g., flexural modulus, elongation at yield, tensile modulus, tensile

strength at yield, elongation at break, light transmission, etc.) as recited in present application
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claims 1-2, 8-11, 18, 24-27, etc., as components in dental appliances (e.g., appliances for
repositioning a patient’s teeth). (paragraph 0023, 0027, 0030, 0044, etc.)

Regarding claims 1-30, it would have been obvious to one of ordinary skill in the art
before the effective filing date of the claimed invention to utilize a multilayer sheet comprising
soft outer layers containing TPU elastomer on both sides of a hard inner layer containing
copolyester as claimed in copending Application Nos. 16/043,065 and 16/264,420 and
16/382,918 in a known dental appliance production method as disclosed in TADROS ET AL
‘853 in order to produce useful dental aligning appliances with compliant teeth-containing
surfaces (to provide uniform repositioning force across teeth surfaces) and optionally compliant
mouth-contacting surfaces (to provide enhanced comfort during usage).

Further regarding claims 1, 17, 30, since the elastic modulus is a measure of the rigidity
or stiffness of a material, one of ordinary skill in the art would have utilized a relatively lower
elastic modulus material to form soft outer layer(s) in the multilayer materials claimed in
copending Application Nos. 16/043,065 and 16/264,420 and 16/382,918 in order to provide
desirably compliant or resilient outer layer(s) which conform well to a patient’s teeth (thereby
avoiding localized force which might damage teeth) and optionally to provide comfortable
mouth-containing surfaces.

Further regarding claims 1, 17, 30, since the elastic modulus is a measure of the rigidity
or stiffness of a material, one of ordinary skill in the art would have utilized a relatively higher
elastic modulus material to form hard inner layer(s) in the multilayer materials claimed in
copending Application Nos. 16/043,065 and 16/264,420 and 16/382,918 in order to provide
desirably “hard” or stiff inner layer(s) which provide the required structural strength, shape-

retention, as well as the necessary tooth-repositioning force for specific applications.
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Further regarding claims 3-7, 12-16, 18-23, one of ordinary skill in the art would have
used two copolyester sub-layers to form the hard inner layer in the multilayer materials claimed
in copending Application Nos. 16/043,065 and 16/264,420 and 16/382,918 in order to optimize
the strength, thermoforming properties, and/or rigidity (or flexibility) of the dental appliance for
specific applications and/or usage conditions.

Further regarding claims 1-2, 8-11, 18, 24-29, one of ordinary skill in the art would have
utilized: (i) TPU elastomers having physical properties which are substantially similar to the
desired physical properties of the soft outer layer(s); and (ii) copolyesters having physical
properties which are substantially similar to the desired physical properties of the hard inner
layer(s); in the multilayer materials as claimed in copending Application Nos. 16/043,065 and
16/264,420 and 16/382,918 in order to simplify the production of dental appliances with specific
overall physical mechanical properties.

Further regarding claims 1-2, 8-11, 18, 24-27, one of ordinary skill in the art would have
utilize known, commercially available copolyester materials having physical properties as recited
in application claims 1-2, 8-10, 18, 24-27 as disclosed in DESIMONE ET AL ‘841 in the hard
layer(s) in the multilayer materials as claimed in copending Application Nos. 16/043,065 and
16/264,420 and 16/382,918 in order to produce dental appliances with the required structural
strength, shape-retention, as well as the necessary tooth-repositioning force for specific
applications.

Further regarding claims 1, 8, 18, it is conventional in the art to trim excess material from
thermoformed articles after shaping in order to obtain the desired final product.

This is a provisional nonstatutory double patenting rejection because the patentably

indistinct claims have not in fact been patented.
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11.  Claims 1-30 is/are provisionally rejected on the ground of nonstatutory double patenting
as being unpatentable over:

* claims 2-33 of copending Application No. 17/553,590 (LI ET AL);

in view of TADROS ET AL (US 2005/0100853),

and in view of DESIMONE ET AL (US 2006/0078841).

The above copending Application claims a dental appliance comprising a multilayer film,
or methods related to said multilayer film, wherein the multilayer film comprises:

+ a second layer comprising a thermoplastic polyurethane (TPU) elastomer
(corresponding to the recited “second layer”), wherein the first soft outer layer has
physical properties (e.g., hardness, elongation at break, tensile strength, etc.) as recited in
present application claims 1, 8-9, 18, 28-29, etc.;

« a first layer comprising a copolyester (corresponding to the recited “first layer”),
wherein the first layer has physical properties (e.g., flexural modulus, elongation at yield,
tensile modulus, tensile strength at yield, elongation at break, light transmission, etc.) as
recited in present application claims 1-2, 8-11, 18, 24-27, etc.;

+ a third layer comprising a copolyester (corresponding to the recited “third layer”);

« a fourth layer comprising thermoplastic polyurethane (TPU) elastomer (corresponding
to the recited “fourth layer”);

wherein the copolyester of at least the first layer has an elastic modulus which is greater
than the thermoplastic polyurethane elastomer in the soft outer polymer layers.
Features not explicitly claimed in the above U.S. copending Application are known in the

prior art.
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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).

The dental appliance is formed by:

» providing the above multilayer sheet;
* providing a mold,;

» thermoforming the multilayer sheet over the mold to form a plurality of cavities
designed to receive and reposition the patient’s teeth from a first position to a
second position.

(paragraph 0015, 0019, 0022-0023, 0067, 0073, 0087-0088, etc.)

DESIMONE ET AL 841 discloses that it is well known in the art to use copolyesters
having physical properties (e.g., flexural modulus, elongation at yield, tensile modulus, tensile
strength at yield, elongation at break, light transmission, etc.) as recited in present application
claims 1-2, 8-11, 18, 24-27, etc., as components in dental appliances (e.g., appliances for
repositioning a patient’s teeth). (paragraph 0023, 0027, 0030, 0044, etc.)

Regarding claims 1-30, it would have been obvious to one of ordinary skill in the art
before the effective filing date of the claimed invention to utilize a multilayer sheet comprising
soft outer layers containing TPU elastomer on both sides of a hard inner layer containing
copolyester as claimed in copending Application No. 17/553,590 in a known dental appliance

production method as disclosed in TADROS ET AL ‘853 in order to produce useful dental
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aligning appliances with compliant teeth-containing surfaces (to provide uniform repositioning
force across teeth surfaces) and optionally compliant mouth-contacting surfaces (to provide
enhanced comfort during usage).

Further regarding claims 3-7, 12-16, 18-23, one of ordinary skill in the art would have
used two copolyester sub-layers to form the hard inner layer in the multilayer materials claimed
in copending Application No. 17/553,590 in order to optimize the strength, thermoforming
properties, and/or rigidity (or flexibility) of the dental appliance for specific applications and/or
usage conditions.

Further regarding claims 1-2, 8-11, 18, 24-29, one of ordinary skill in the art would have
utilized: (i) TPU elastomers having physical properties which are substantially similar to the
desired physical properties of the soft outer layer(s); and (ii) copolyesters having physical
properties which are substantially similar to the desired physical properties of the hard inner
layer(s); in the multilayer materials as claimed in copending Application No. 17/553,590 in order
to simplify the production of dental appliances with specific overall physical mechanical
properties.

Further regarding claims 1-2, 8-11, 18, 24-27, one of ordinary skill in the art would have
utilize known, commercially available copolyester materials having physical properties as recited
in application claims 1-2, 8-10, 18, 24-27 as disclosed in DESIMONE ET AL ‘841 in the hard
layer(s) in the multilayer materials as claimed in copending Application No. 17/553,590 in order
to produce dental appliances with the required structural strength, shape-retention, as well as the
necessary tooth-repositioning force for specific applications.

Further regarding claim 1, one of ordinary skill in the art would have selected the

stiffness and/or flexibility (as reflected by the flexural modulus) of the thermoplastic
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polyurethane elastomer in at least the first layer in the multilayer materials as claimed in
copending Application No. 17/553,590 in order to obtain the desired comfort and/or
repositioning force for specific applications.

Further regarding claims 1, 8, 18, it is conventional in the art to trim excess material from
thermoformed articles after shaping in order to obtain the desired final product.

This is a provisional nonstatutory double patenting rejection because the patentably

indistinct claims have not in fact been patented.

Claim Rejections - 35 USC § 103 (AIA)
12.  The following is a quotation of 35 U.S.C. 103 which forms the basis for all obviousness

rejections set forth in this Office action:

A patent for a claimed invention may not be obtained, notwithstanding that the claimed invention is not
identically disclosed as set forth in section 102, if the differences between the claimed invention and the
prior art are such that the claimed invention as a whole would have been obvious before the effective
filing date of the claimed invention to a person having ordinary skill in the art to which the claimed
invention pertains. Patentability shall not be negated by the manner in which the invention was made.

13. This application currently names joint inventors. In considering patentability of the
claims the examiner presumes that the subject matter of the various claims was commonly
owned as of the effective filing date of the claimed invention(s) absent any evidence to the
contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point out the inventor and
effective filing dates of each claim that was not commonly owned as of the effective filing date
of the later invention in order for the examiner to consider the applicability of 35 U.S.C.

102(b)(2)(C) for any potential 35 U.S.C. 102(a)(2) prior art against the later invention.

14. Claims 1-30 is/are rejected under 35 U.S.C. 103 as being unpatentable over:
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TADROS ET AL (US 2005/0100853),

in view of DESIMONE ET AL (US 2006/0078841);

and in view of WHEELER, deceased ET AL (US 5,335,675),

and in view of 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);

* a copolyester layer (e.g., containing polyethylene terephthalate copolymerized
with cyclohexanedimethanol (PETG), etc.);

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

The dental appliance is formed by:

* providing the above multilayer sheet;
* providing a mold,;

» thermoforming the multilayer sheet over the mold to form a plurality of cavities
designed to receive and reposition the patient’s teeth from a first position to a
second position.

(entire document, e.g., paragraph 0015, 0019, 0022-0023, 0067, 0073, 0087-0088, etc.)
However, the reference does not specifically disclose copolyesters with the recited physical
properties or polyurethane elastomer with the recited physical properties.

DESIMONE ET AL 841 discloses that it is well known in the art to use copolyesters
having physical properties (e.g., flexural modulus, elongation at yield, tensile modulus, tensile
strength at yield, elongation at break, light transmission, etc.) as recited in present application
claims 1-2, 8-11, 18, 24-27, etc., as components in dental appliances (e.g., appliances for

repositioning a patient’s teeth). (paragraph 0023, 0027, 0030, 0044, etc.)
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WHEELER, deceased ET AL ‘675 discloses that it is well known in the art to use
thermoplastic polyurethane elastomers having physical properties (e.g., flexural modulus,
elongation at break, ultimate tensile strength, hardness, etc.) as recited in present application
claims 1, 8-9, 10, 28-29, etc., as components for medical articles. (line 3-16, col. 10; line 1-27,
col. 22; etc.)

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 1-30, it would have been obvious to one of ordinary skill in the art
before the effective filing date of the claimed invention to utilize known, commercially available
copolyester materials having physical properties as recited in application claims 1-2, §-10, 18,
24-27 as disclosed in DESIMONE ET AL ‘841 as the copolyester layer in the multilayer
materials used to produce the dental appliances of 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 1, 8-9, 18, 28-29, one of ordinary skill in the art would have
utilized known relatively “soft” medically acceptable thermoplastic polyurethane elastomers as
disclosed in WHEELER, deceased ET AL ‘675 as the first, tooth-contacting outer layer in the
multilayer materials used to produce the dental appliances of TADROS ET AL 853 in order to
produce repositioning dental appliances which minimize tooth and/or root damage associated

with localized stress, as well as providing greater patient comfort.
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Further regarding claims 1, 17, 30, since the elastic modulus is a measure of the rigidity
or stiffness of a material, one of ordinary skill in the art would have utilized a relatively lower
elastic modulus material to form soft outer layer(s) in the multilayer materials used to produce
the dental appliances of 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.

Further regarding claims 1, 17, 30, since the elastic modulus is a measure of the rigidity
or stiffness of a material, one of ordinary skill in the art would have utilized a relatively higher
elastic modulus material to form hard inner layer(s) in the multilayer materials used to produce
the dental appliances of 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.

Regarding claims 6-7, 12-16, 22-23, one of ordinary skill in the art would have utilized
known relatively “soft” medically acceptable thermoplastic polyurethane elastomers as disclosed
in WHEELER, deceased ET AL ‘675 as the second, mouth-contacting outer layer in the
multilayer materials used to produce the dental appliances of TADROS ET AL 853 in order to
provide useful dental aligning appliances with compliant mouth-contacting surfaces (to provide
enhanced patient comfort during usage).

Regarding claims 3-7, 12-16, 18-23, one of ordinary skill in the art would have used two
copolyester sub-layers to form the hard inner layer in the multilayer materials used to produce
the dental appliances of TADROS ET AL 853 in order to optimize the strength, thermoforming
properties, and/or rigidity (or flexibility) of the dental appliance for specific applications and/or

usage conditions.
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Further regarding claims 1-2, 8-11, 18, 24-29, one of ordinary skill in the art would have
utilized: (i) TPU elastomers having physical properties which are substantially similar to the
desired physical properties of the soft outer layer(s); and (ii) copolyesters having physical
properties which are substantially similar to the desired physical properties of the hard inner
layer(s); in the multilayer materials used to produce the dental appliances of TADROS ET AL
‘853 in order to simplify the production of dental appliances with specific overall physical
mechanical properties.

Further regarding claims 1, 8, 18, it is conventional in the art to trim excess material from

thermoformed articles after shaping in order to obtain the desired final product.

15. Claims 1-30 is/are rejected under 35 U.S.C. 103 as being unpatentable over:

TADROS ET AL (US 2005/0100853), in view of DESIMONE ET AL (US
2006/0078841), and in view of WHEELER, deceased ET AL (US 5,335,675), and in view of
KALILI (US 2011/0020761),

as applied to claims 1-30 above,

and further in view of WROSZ (US 2005/0082703).

WROSZ 703 discloses that it is well known in the art to trim excess material from dental
aligners after thermoforming. (paragraph 0006, 0009-0010, 0034, 0040, 0042, etc.)

Regarding claims 1-30, it would have been obvious to one of ordinary skill in the art
before the effective filing date of the claimed invention to subject the dental appliances of
TADROS ET AL ‘853 to conventional post-thermoforming processing (e.g., trimming of excess

material) in order to produce dental appliances which conform comfortably to patients’ mouths.
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Conclusion

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

examiner should be directed to Vivian Chen (Y} pig.2ay) whose telephone number

is (571) 272-1506. The examiner can normally be reached on Monday through Thursday from
8:30 AM to 6 PM. The examiner can also be reached on alternate Fridays.

If attempts to reach the examiner by telephone are unsuccessful, the examiner's
supervisor, Callie Shosho, can be reached on (571) 272-1123. The fax phone number for the
organization where this application or proceeding is assigned is (571) 273-8300.

The General Information telephone number for Technology Center 1700 is (571) 272-
1700.

Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished
applications is available through Private PAIR only. For more information about the PAIR
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR

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

August 22, 2022

/Vivian Chen/

Primary Examiner, Art Unit 1787
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021 US-7600999 10-13-2009 KNOPP; Peter G.
022 US-7658610 02-09-2010 KNOPP; Peter G.
023 US-7766658 08-03-2010 TRICCA; Robert E. et al.
024 Us-7771195 08-10-2010 KNOPP; Peter et al.
025 US-7854609 12-21-2010 CHEN; Jennifer C. et al.
Sorature | /VIVIAN CHEN/ Considered 08/11/2022
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026 | US-7871269 01-18-2011 WU; KEN et al.
027 | US-7878801 02-01-2011 ABOLFATHI; Amir et al.
028 | US-7878805 02-01-2011 MOSS; Jon F. et al.
029 | US-7914283 03-29-2011 KUO; Eric
030 | US-7947508 05-24-2011 TRICCA; Robert E. et al.
031 | US-8152518 04-10-2012 KUO:; Eric E.
032 | US-8172569 05-08-2012 MATTY:; Rick M. et al.
033 | US-8235715 08-07-2012 KUO; Eric
034 | US-8202617 10-23-2012 BRANDT; Douglas et al.
035 | US-8337199 12-25-2012 WEN; Huafeng
036 | US-8401686 03-19-2013 MOSS:; Jon et al.
037 | US-8517726 08-27-2013 KAKAVAND; Al et al.
038 | US-8562337 10-22-2013 KUO:; Eric et al.
039 | US-8641414 02-04-2014 BOROVINSKIH; Artem et al.
040 | US-8684729 04-01-2014 WEN; Huafeng
041 | US-8708697 04-29-2014 LI; Chunhua et al.
042 | US-8771149 07-08-2014 RAHMAN; Tariq et al.
043 | US-8899976 12-02-2014 CHEN; Jennifer C. et al.
044 | US-8899977 12-02-2014 CAO; Heng et al.
045 | US-8936463 01-20-2015 MASON; David et al.
046 | US-8936464 01-20-2015 KOPELMAN; Avi
047 | US-9022781 05-05-2015 KUO:; Eric et al.
048 | US-9108338 08-18-2015 SIROVSKIY; Yevgeniy et al.
049 | US-9119691 00-01-2015 | NAMIRANIAN; Parshan et
050 | US-9161823 10-20-2015 MORTON; John et al.
051 | US-9241774 01-26-2016 LI; Chunhua et al.
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052 | US-9326831 05-03-2016 CHEANG; Ka Man
053 | US-9433476 09-06-2016 KHARDEKAR; Rahul et al.
054 | US-9610141 04-04-2017 KOPELMAN; Avi et al.
055 | US-9675427 06-13-2017 KOPELMAN; Avi
056 | US-9700385 07-11-2017 WEBBER; Peter
057 | US-9744001 08-29-2017 CHOI; Jeeyoung et al.
058 | US-9844424 12-19-2017 WU; Ken et al.
059 | US-10045835 08-14-2018 BORONKAY:; Allen et al.
060 | US-10111730 10-30-2018 WEBBER; Peter et al.
061 | US-10150244 12-11-2018 SATO; Jun et al.
062 | US-10201409 02-12-2019 MASON; David et al.
063 | US-10213277 02-26-2019 WEBBER; Peter et al.
064 | US-10299894 05-28-2019 TANUGULA et al.
065 | US-10363116 07-30-2019 BORONKAY; Allen
066 | US-10383705 08-20-2019 SHANJANI; Yaser et al.
067 | US-10449016 10-22-2019 KIMURA; Ryan et al.
068 | US-10463452 11-05-2019 MATOV; Vadim et al.
069 | US-10470847 11-12-2019 SHANJANI; Yaser et al.
070 | US-10517701 12-31-2019 BORONKAY; Allen R.
071 | US-10537406 01-21-2020 WU; Ken et al.
072 | US-10537463 01-21-2020 KOPELMAN; Avi
073 | US-10548700 02-04-2020 FERNIE; Michael Lawrence
074 | US-10555792 02-11-2020 KOPELMAN; Avi et al.
075 | US-10588776 03-17-2020 CAM; Bruce et al.
076 | US-10613515 04-07-2020 ;F;?MER Christopher Eric
077 | US-10639134 05-05-2020 SHANJANI; Yaser et al.
Sonature | /VIVIAN CHEN/ Date ered 08/11/2022
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078 | US-10743964 08-18-2020 WU; Fuming et al.
079 | US-10758323 09-01-2020 KOPELMAN; Avi
080 | US-10781274 09-22-2020 LISKA; Robert et al.
081 | US-10813720 10-27-2020 GROVE; Bob et al.
082 | US-10874483 12-29-2020 BORONKAY; Allen
083 | US-10881487 01-05-2021 CAM:; Bruce et al.
084 | US-10912629 02-09-2021 TANUGULA; Rohit et al.
085 | US-10959810 03-30-2021 LI; Chunhua et al.
086 | US-10993783 05-04-2021 WU; Fuming et al.
087 | US-11026768 06-08-2021 MOSS:; Jon F. et al.
088 | US-11026831 06-08-2021 KUO; Eric
089 | US-11045282 06-29-2021 KOPELMAN; Avi et al.
090 | US-11045283 06-29-2021 RILEY; Jeremy et al.
091 | US-11103330 08-31-2021 WEBBER; Peter et al.
092 | US-11123156 09-21-2021 CAM:; Bruce et al.
093 | US-11154382 10-26-2021 KOPELMAN; Avi et al.
094 | US-11166788 11-09-2021 WEBBER; Peter
095 | US-11174338 11-16-2021 ROBERT; Liska et al.
096 | US-11219506 01-11-2022 SHANJANI; Yaser et al.
097 | US-11259896 03-01-2022 MATOV; Vadim et al.
098 | US-11273011 03-15-2022 SHANJANI; Yaser et al.
099 | US-11278375 03-22-2022 YUXIANG; Wang et al.
100 | US-11318667 05-03-2022 MOJDEH; Mehdi et al.
101 | US-11331166 05-17-2022 JOHN; Y. Morton et al.
102 | US-11344385 05-31-2022 MORTON; John et al.
103 | US-11376101 07-05-2022 SATO; Jun et al.
A Considered 08/11/2022
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104 | US-20040166462 08-26-2004 PHAN: LOC X. et al.
105 | US-20040166463 08-26-2004 WEN; Huafeng et al.
106 | US-20050014105 01-20-2005 ABOLFATHI; Amir et al.
107 | US-20050186524 08-25-2005 ABOLFATHI; Amir et al.
108 | US-20050244768 11-03-2005 TAUB; Eldad et al.
109 | US-20060019218 01-26-2006 KUO; Eric E.
110 | US-20060078841 04-13-2006 EI?S'MONE; Joseph M. et
111 | US-20060115782 06-01-2006 LI; Chunhua et al.
112 | US-20060115785 06-01-2006 LI; Chunhua et al.
113 | US-20060199142 09-07-2006 LIU; Frank Z. et al.
114 | US-20060234179 10-19-2006 WEN; Huafeng et al.
115 | US-20080118882 05-22-2008 SU; Li-Hung
116 | US-20080160473 07-03-2008 LI; Chunhua et al.
117 | US-20080286716 11-20-2008 SHERWOOD; Mark
118 | US-20080286717 11-20-2008 SHERWOOD; Mark
119 | US-20090280450 11-12-2009 KUO; Eric
120 | US-20100055635 03-04-2010 KAKAVAND; ALI
121 | US-20100129763 05-27-2010 KUO:; Eric
122 | US-20110269092 11-03-2011 KUO:; Eric et al.
123 | US-20140067334 03-06-2014 KUO:; Eric
124 | US-20150265376 09-24-2015 KOPELMAN; Avi
125 | US-20150366638 12-24-2015 AVI; Kopelman et al.
126 | US-20160193014 07-07-2016 MORTON; John et al.
127 | US-20170007359 01-12-2017 AVI; Kopelman et al.
128 | US-20170007360 01-12-2017 KOPELMAN; Avi et al.
129 | US-20170007361 01-12-2017 ALLEN; Boronkay et al.
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Signature | /VIVIAN CHEN/ Considered 08/11/2022
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130 | US-20170007366 | 01-12-2017 KOPELMAN:; Avi et al.
131 | US-20170007386 | 01-12-2017 MASON; David et al.
132 | US-20170135792 | 05-18-2017 WEBBER; Peter
133 | US-20170135793 | 05-18-2017 WEBBER; Peter et al.
134 | US-20170165032 | 06-15-2017 WEBBER; Peter et al.
135 | US-20180360567 | 12-20-2018 XUE; Ya et al.
136 | US-20190000592 | 01-03-2019 CAM: Bruce et al.
137 | US-20190000593 | 01-03-2019 BRUCE; CAM et al.
138 | US-20190021817 | 01-24-2019 SATO; Jun et al.
139 | US-20190046297 | 02-14-2019 KOPELMAN; Avi et al.
140 | US-20190099129 | 04-04-2019 KOPELMAN: Avi et al.
141 | US-20190125494 | 05-02-2019 LI; Huizhong et al.
142 | US-20190125497 | 05-02-2019 MITRA; Derakhshan et al.
143 | US-20190152152 | 05-23-2019 O'LEARY: Siobhan et al.
144 | US-20190175304 | 06-13-2019 MORTON; John Y. et al.
145 | US-20190262101 08-29-2019 YASER; Shanjani et al.
146 | US-20190298494 | 10-03-2019 WEBBER; Peter et al.
147 | US-20190314119 | 10-17-2019 KOPELMAN:; Avi et al.
148 | US-20190343606 | 11-14-2019 WU: Fuming et al.
149 | US-20200000553 | 01-02-2020 eStVaEI_TLANA? Makarenkova
150 | US-20200100864 | 04-02-2020 YUXIANG; Wang et al.
151 | US-20200100865 | 04-02-2020 YUXIANG: Wang et al.
152 | US-20200100866 | 04-02-2020 ;’I'KTOR'A? Medvinskaya et
153 | US-20200155276 | 05-21-2020 BRUCE:; CAM et al.
154 | US-20200188062 | 06-18-2020 AVI; Kopelman et al.
Somtoee | /vIVIAN CHEN/ Considered 08/11/2022
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155 US-20200214598 07-09-2020 HUIZHONG,; Li et al.
156 US-20200214801 07-09-2020 WANG,; Yuxiang et al.
157 US-20200390523 12-17-2020 SATO; Jun et al.
158 | US-20210147672 | 05-20-2021 SthITE; Michael Christopher
FOREIGN PATENT DOCUMENTS
Examiner Foreign Patent Document Publication Name of Patentee or Pages, Columns, Lines,
Initials* . Date Applicant of Cited Document Where Relevant Passages
ﬁgﬁ MM-DD-YYYY Or Relevant Figures Appear T
Country Code*Number*Kind Code® (if known)
None
St /VIVIAN CHEN/ gg&mﬂm

08/11/2022
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Documents at www .uspio.gov_or MPEP 901.04. ) Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3). ) For Japanese patent documents, the
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None

Examiner Date

Signature | /VIVIAN CHEN/ Considered 08/11/2022
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CERTIFICATION STATEMENT
Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):
That each item of information contained in the information disclosure statement was first cited in any
] communication from a foreign patent office in a counterpart foreign application not more than three months prior to

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

OR

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

] certification after making reasonable inquiry, no item of information contained in the information disclosure
statement was known to any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of
the information disclosure statement. See 37 CFR 1.97(e)(2).

[l See attached certification statement.
[l Fee setforth in 37 CFR 1.17 (p) has been submitted herewith.

XI A certification statement is not submitted herewith.

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

Signature /Garrett T. Potter/ Date (YYYY-MM-DD) 2022-07-08
Name/Print Garrett T. Potter Registration Number 76,602

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit
by the public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122
and 37 CFR1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the
completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the
amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief
Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA
22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for
Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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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 formrelated 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
resultin 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 underthe 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. Arecord fromthis 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. Avrecordin 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. Arecord 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, pursuantto 5 U.S.C. 552a(m).

5. Arecord 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. Avrecordin 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 fromthis 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. Avrecord fromthis 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 pursuantto 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 publicif 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 opento public inspection or an issued patent.

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

ALL REFERENCES COMNSIDERED EXCEPT WHERE LINED THROUGH. /vC/
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EAST Search History

EAST Search History (Prior Art)

Ref§ Hits Search Query DBs Default PIuraIs§ Time

# : : . Operator © Stamp
L1 %3,808 {((Chunhua near1 li) or (yan near1 chen) or (Heinz 'US-PGPUB; OR {ON 2022/08/11
: : ‘near1 pudleiner) or (klaus near1 meyer) or (joerg USPAT : 17:51

“near1 nickel) or (craig near1 pehlert)).in,aanm. or
 (align).as,aanm.

L2 126,041 (orthodontic or dental) with (appliance or splintor ~ US-PGPUB; . OR ON 7777777777 | 2022/08/11
brace or tray or plate) {USPAT (1751 :
L3 1,329 : (soft or ((polyurethane or urethane) near2 US-PGPUB; OR ON %2022/08/11
: : (elastomer$3 or rubber$2))) with (flexural neart USPAT :17:53 :
: : modulus) : : :
L4 163 (soft or ((polyurethane or urethane) near2 US-PGPUB; :OR ‘ON 2022/08/11
: : : (elastomer$3 or rubber$2))) with (ultimate near2 USPAT 17:53
: : tensile near2 strength) f : : f ;
L5 744 (softor ((polyurethane or urethane) near2 'US-PGPUB; OR ‘ON  :2022/08/11
: : i (elastomer$3 or rubber$2))) with (elongation near2  : USPAT : :17:54 :
: break) : : :
L6 {35,609 : (soft or ((polyurethane or urethane) near2 ‘US-PGPUB; {OR ON  12022/08/11 !
: (elastomer$3 or rubber$2))) with (hardness or shore)  USPAT : {1754 :
L7 14  1and2and3and4and5and6 _US-PGPUB; ‘OR ‘ON  :2022/08/11
L : USPAT : 17:54 ‘
L8 i1 ("11109946").PN. : US-PGPUB; :OR §OFF :2022/08/11
P 5 (USPAT; 18112 :
L USOCR : : 5
L9 :3 (("20090246724") or ("4791156") or US-PGPUB; :OR OFF  :2022/08/11 .
: ("7641828")).PN. {USPAT; : :18:26 :
, : “USOCR : : :
L1031 £("20060078688").PN. {US-PGPUB; : OFF  12022/08/11
o 5 USPAT; 18:28 :
: : USOCR :
'L11 17,348 : (orthodontic or dental) near2 (appliance or splintor  US-PGPUB; : OR ON  :2022/08/11
: : : brace or tray or plate) {USPAT 11837 .
112:.2,357 11 and trim$4 'US-PGPUB; | OR ON  2022/08/11
USPAT :18:37
L13:527 11 and (tim$4 with excess) 'US-PGPUB; :OR ON  2022/08/11
L  USPAT : :18:38 f
L14 3,606 ((orthodontic or dental) near2 (appliance or splint or "US-PGPUB; OR {ON 2022/08/11
: i brace or tray or plate)).ab. USPAT : 18:38
'L15.206 13 and 14 US-PGPUB; :OR ON  :2022/08/11
o s USPAT 118:38
11625  :1and 15 'US-PGPUB; | OR ON  2022/08/11
-USPAT 18:38
L17:2 £(("20150374464") or ("5335675")).PN. US-PGPUB; :OR OFF  :2022/08/11 .
: : USPAT; 18:47 :
3_ g :USOCR : : 5
120 158  ("20200100866" | "10045835" | "10111730" | US-PGPUB; :OR ‘ON 2022/08/11
: : :"10150244" | "10201409" | "10213277" | "10299894" : USPAT :19:07
| "10363116" | "10383705" | "10449016" | e : : :
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£"10463452" | "10470847" | "10517701" | "10537406"
{1 "10537463" | "10548700" | "10555792" |
"10588776" | "10613515" | "10639134" | "10743964"
| "10758323" | "10781274" | "10813720" | ;
"10874483" | "10881487" | "10912629" | "10959810"
'] "10993783" | "11026768" | "11026831" |
1"11045282" | "11045283" | "11103330" | "11123156"
1] "11154382" | "11166788" | "11174338" |
"11219506" | "11259896" | "11273011" | "11278375"
1| "11318667" | "11331166" | "11344385" |
©'11376101" | "20040166462" | "20040166463" |
£"20050014105" | "20050186524" | "20050244768" |
1"20060019218" | "20060078841" | "20060115782" |
"20060115785" | "20060199142" | "20060234179" |
1"20080118882" | "20080160473" | "20080286716"
£'20080286717" | "20090280450" | "20100055635" |
:"20100129763" | "20110269092" | "20140067334" |
1"20150265376" | "20150366638" | "20160193014" |
:"20170007359" | "20170007360" | "20170007361"
£"20170007366" | "20170007386" | "20170135792" |
:"20170135793" | "20170165032" | "20180360567" |
£"20190000592" | "20190000593" | "20190021817"
£"20190046297" | "20190099129" | "20190125494" |
"20190125497" | "20190152152" | "20190175304" |
"20190262101" | "20190298494" | "20190314119" |

1 "20190343606" | "20200000553" | "20200100864" |
:"20200100865" | "20200155276" | "20200188062" |
1"20200214598" | "20200214801" | "20200390523" | -
"20210147672" | "5820368" | "6386864" | "6450807"
‘| "6471511" | "6607382" | "6783604" | "6790035" |
1'6814574" | "6830450" | "6947038" | "7074039" |
1"7104792" | "7160107" | "7192273" | "7347688" |
117448514" | "7481121" | "7543511" | '7553157"
£"7600999" | "7658610" | "7766658" | "7771195"
"7854609" | "7871269" | "7878801" | "7878805" |
1"7914283" | "7947508" | "8152518" | "8172569" |
1"8235715" | "8292617" | "8337199" | "8401686"
i"8517726" | "8562337" | "8641414" | "8684729" |
-"8708697" | "8771149" | "8899976" | "8899977"
1"8936463" | "8936464" | "9022781" | "9108338" |
1"9119691" | "9161823" | "9241774" | "9326831"
:"9433476" | "9610141" | "9675427" | "9700385"
£'9744001" | "9844424" | "D865180").PN.

121 %3,801 ((orthodontic or dental) near2 (appliance or splintor : US-PGPUB; i OR ON  :2022/08/11

: ‘brace or tray or plate or aligner)).ab. {USPAT 1908 :
L22:34,079 : (flexural near1 modulus) _US-PGPUB; ‘OR ON  2022/08/11
P % (USPAT : 5 £19:08 j

123 114 21and 22 US-PGPUB; :OR ON  :2022/08/11

L : USPAT ; 19:08

124 15,012  (soft or ((polyurethane or urethane) near2 _US-PGPUB; OR ‘ON  12022/08/11

 (elastomer$3 or rubber$2))) with (tensile adj USPAT :19:09 !
: : strength) : : :

L25:75 23 and (tensile adj strength) 'US-PGPUB; ‘OR ON  2022/08/11
% : : £19:09 :

_USPAT

2022/08/11

L26 : 54,304 (elongation near2 break) -US-PGPUB; :OR ‘ON

5 : USPAT : ; 19:10

L27 : 59 {25 and (hardness or shore or durometer) US-PGPUB; :OR {ON 2022/08/11
% f _USPAT ; ; 119:10
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L3034 28 not1 _US-PGPUB; ‘OR ON  2022/08/11

:  USPAT ; £19:12 _
1312 £(("20050100853") or ("20090298006")).PN. US-PGPUB; 'OR OFF  :2022/08/11 -
L : USPAT; : 19:18

5 5 'USOCR : ;
1320 20 and texin$  US-PGPUB; ‘OR ON  2022/08/11
P : _USPAT : 119:24 :

L33:1,808  (flexural near! modulus) and ((tensile adj strength)  US-PGPUB; ' OR ON  :2022/08/11

: ‘with (ultimate or break$3)) and (elongation near2 USPAT :19:26 :

break$3) and (hardness or shore or durometer) : : :

2022/08/11

L34:1,015 (urethane or polyurethane) and 33
: : : 19:26

L35 151 (urethane or polyurethane).ab. and 33 _US-PGPUB; OR ON  2022/08/11
: : : -USPAT 119:26 {
13653 :35and (orthodontic or dental or medical) 'US-PGPUB; OR ‘ON  :2022/08/11
"USPAT 19:27
L37 83 :21 and (trim$4 with excess) and thermoform$ US-PGPUB; OR ON %2022/08/11
USPAT 119:34 :
138 57,150 - (B32B27/36 or B32B27/08 or B32B27/34 or 'US-PGPUB; ‘OR ‘ON  2022/08/11
: : : B32B27/40 or A61C7/08 or B32B27/285 or USPAT 19:41 ]
B32B27/32 or B32B25/20 or B32B2375/00 or :
: B32B2555/00 or B32B2323/04 or B32B2371/00 or
B32B2323/10 or B32B2377/00 or B32B2367/00). cpc
:or (a61c7/08 or a61¢19/06 or a61f5/56 or
‘ : ab3b71/085).cpc. :
139228 33and38 'US-PGPUB; :OR ON  2022/08/11
USPAT 119:42 :
140:78  39and (((polyurethane or urethane) near2  US-PGPUB; :OR ON  2022/08/11
:  (elastomer$3 or rubber$2)) or tpu) USPAT : : : :
‘L : 17,616 ((orthodontic or dental) near2 (appliance or splintor :US-PGPUB; : OR
: brace or tray or plate or aligner)) USPAT : 5 : .
14230 40and 41 'US-PGPUB; | OR ON  2022/08/11
: : USPAT : :19:43 :
L43 32,671 ((orthodontic or dental) near2 (appliance or splintor  FPRS; EPO; : OR ON  2022/08/11
‘brace or tray or plate or aligner)) -JPO; :19:44 :
o 5 'DERWENT : :
L44 51 43 and (((polyurethane or urethane) near2 'FPRS EPO; iOR ON 2022/08/11
: : : (elastomer$3 or rubber$2)) or tpu) JPO; : 19:44
, : DERWENT j
145 94 (flexural neart modulus) and ((tensile adj strength)  FPRS; EPO; | ON  2022/08/11
: : :with (ultimate or break$3)) and (elongation near2 -JPO; £19:46 :
: break$3) and (hardness or shore or durometer) {DERWENT :
L46:9 143 and 45 'FPRS; EPO; :OR ON  2022/08/11
: s JPO; 119:46 f

{DERWENT

2022/08/11
19:47
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148 1,889 (hard or polyester or copolyester o petg) with _US-PGPUB; OR ON  2022/08/11
: :  (flexural near1 modulus) : : :19:48 :

ON  2022/08/11
119:48 f

ON  2022/08/11
: £19:48 :

EAST Search History (Interference)
<This search history is empty>

8/11/2022 7:50:34 PM
C:\Users\vchen\Documents\EAST\Workspaces\17858825.wsp

ClearCorrect Exhibit 1137, Page 215 of 337
ClearCorrect v. Align - IPR2025-00818



To: patentdocket@wsgr.com,,

From: PAIR_eOfficeAction@uspto.gov
Cc: PAIR_eOfficeAction@uspto.gov
Subject: Private PAIR Correspondence Notification for Customer Number 107046

Aug 26, 2022 03:35:50 AM
Dear PAIR Customer:

Align Technology, Inc. / WSGR
650 Page Mill Road

Palo Alto, CA 94304

UNITED STATES

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

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

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

Application Document Mailroom Date Attorney Docket No.
17858825 CTNF 08/26/2022 22773-826.310
892 08/26/2022 22773-826.310
1449 08/26/2022 22773-826.310

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

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

Monday - Friday 6:00 a.m. to 12:00 a.m.
Thank you for prompt attention to this notice,

UNITED STATES PATENT AND TRADEMARK OFFICE
PATENT APPLICATION INFORMATION RETRIEVAL SYSTEM
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Doc Code: ECOMM.AUTH/ECOMM.WTDW
Doc Description: Internet Communications Authorization/Internet Communications Authorization Withdrawal

PTO/SB/439 (11-15)

[AUTHORIZATION FOR INTERNET | Application No. 17/858,825 \

COMMUNICATIONS IN A PATENT | Filing Date July 6, 2022

APPLICATION OR REQUEST TO First Named Inventor [ Chunhua LI, et al.
WITHDRAW AUTHORIZATION FOR | ArtUnit 1787

INTERNET COMMUNICATIONS | Examiner Name Vivian CHEN

Practitioner Docket No. |22773-826.310
To: Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

I. To authorize permission for Internet Communications.

li' Recognizing that Internet communications are not secure, | hereby authorize the USPTO to communicate
with the undersigned and practitioners in accordance with 37 CFR 1.33 and 37 CFR 1.34 concerning any subject
matter of this application via video conferencing, instant messaging, or electronic mail. | understand that a copy
of these communications will be made of record in the application file. (MPEP 502.03)

1l. To withdraw authorization for Internet Communications.

I:l The authorization given on , to the USPTO to communicate with the undersigned
and any practitioner in accordance with 37 CFR 1.33 and 37 CFR 1.34 concerning any subject matter of this
application via Internet communications such as video conferencing, instant messaging, or electronic mail is
hereby withdrawn. | understand that the withdrawal is effective when approved rather than when received.

| am the

|:| applicant.

|i| attorney or agent of record. Registration number

75,946

|:| attorney or agent acting under 37 CFR 1.34. Registration number

/Yahn Lin CHU/ October 6, 2022
Signature Date
Yahn Lin CHU (206) 573-2274
Typed or printed name Telephone Number

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and certifications. Juristic
entities must be represented by a patent practitioner (see 37 CFR 1.31, which is applicable to any paper filed on or after September 16,
2012, that is presented on behalf of a juristic entity, regardless of application filing date). Submit multiple forms if more than one signature
is required, see below*.

l:l * Total of forms are submitted.
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Electronic Acknowledgement Receipt

EFS ID: 46769783
Application Number: 17858825
International Application Number:
Confirmation Number: 1348

Title of Invention:

MULTILAYER POLYMER SHEETS

First Named Inventor/Applicant Name:

Chunhua LI

Customer Number:

107046

Filer:

Yahn Lin Chu/Selena Whitaker-Paquiet

Filer Authorized By:

Yahn Lin Chu

Attorney Docket Number: 22773-826.310
Receipt Date: 06-0CT-2022
Filing Date: 06-JUL-2022
Time Stamp: 16:22:00

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document Document Description File Name File Slze(B){tes)/ Mu“'. .Pages
Number Message Digest | Part/.zip| (ifappl.)
206014
1 Transmittal Letter 22773_826_310_exTRNSMTL. no 1
pdf 420! 12571
UUUUU 13ec9
Warnings:
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Information:

100557
22773_826_310_exAuthorizati
2 Internet Communications Authorization| on_Internet_Communications. no 1
pdf 6451f933633eac65870eeb70bd7732de367
6fa09
Warnings:
Information:
Total Files Size (in bytes){ 306571

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New 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

Application Number 17/858,825

TRANSMITTAL Filing Date July 6, 2022
FORM First Named Inventor Chunhua LI, et al.
Art Unit 1787

Examiner Name .
(to be used for all correspondence after initial filing) Vivian CHEN

Attorney Docket Number
K Total Number of Pages in This Submission 2 22773-826.310 j

ENCLOSURES (Check all that apply)

After Allowance Communication to TC

D Fee Transmittal Form D Drawing(s)
D Fee Attached

Amendment/Reply

D After Final

D Affidavits/declaration(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):

Authorization for Internet Communications

NOOO oo

Extension of Time Request Terminal Disclaimer

Express Abandonment Request Request for Refund

Dooodd O

Information Disclosure Statement CD, Number of CD(s)

D 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 odd

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT

Firm Name
WILSON SONSINI GOODRICH & ROSATI

Signature /Yahn Lin CHU/

Printed name X
Yahn Lin CHU

Date October 6, 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/
wped or printed name | Selena WHITAKER-PAQUIET Date |October 6, 2022 j

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 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.
17/858,825 07/06/2022 22773-826.310 1348
107046 7590 10/26/2022 | EXAMINER
Align Technology, Inc. / WSGR
650 Page Mill Road CHEN, VIVIAN
Palo Alto, CA 94304
| ART UNIT | PAPER NUMBER
1787
| NOTIFICATION DATE | DELIVERY MODE
10/26/2022 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the

following e-mail address(es):

patentdocket@ wsgr.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)

17/858,825 Lietal.
» apx ” i AlA (First | t
Applicant-Initiated Interview Summary \E,m':,'\,nng EN 3:" to Fi(le;rgia?:: T | Peee
1787 | Yes Tof2

VIVIAN CHEN Primary Examiner Telephonic
Mr. Franklin Chu Attorney
Ms. Lora Green Attorney

Date of Interview: 20 October 2022

Issues Discussed:

Proposed Amendment(s)

With respect to the outstanding rejections under 35 USC 112(b) issues in the Office Action mailed 08/26/
2022, the Examiner indicated that the proposed claim amendments submitted in the Interview Agenda
emailed 10/18/2022 (if applied to all pending claims) appear to address the 35 USC 112(b) rejections.

With respect to the outstanding rejections under 35 USC 103 in the Office Action mailed 08/26/2022, Mr.
Chu argued that there is no motivation to utilize the material of WHEELER, deceased ET AL '675 in the
dental articles of TADROS ET AL '853 since the medical usages in WHEELER ET AL are materially
different than dental appliances. The Examiner indicated that Applicant's arguments appear to be
persuasive.

Regarding claims 1-7, the Examiner indicated that these claims would appear to be allowable over the
present prior art of record, due to the specificity (i.e., the multiple physical properties required) of the
thermoplastic polyurethane elastomer (unless a particularly relevant reference is discovered during an
updated search).

However, regarding claims 8-30, the Examiner noted that independent claim 8 contains NO physical
property requirements with respect to the thermoplastic polyurethane elastomer and that independent
claim 18 contains only one physical property requirement with respect to the thermoplastic polyurethane
elastomer, and therefore the scope of claims 8-30 (or a majority thereof) are substantially broader than
for claims 1-7. Therefore, even if Applicant's arguments with respect to WHEELER are persuasive, the
Examiner indicated that the breadth of claims 8-30 necessitated an additional search of the prior art and
most likely new grounds of rejection.

In view of the Track One status of the present application, the Examiner suggested that if Applicant was
interested in receiving an allowance as expeditiously as possible, Applicant should consider cancelling
claims 8-30.

The Examiner further indicated that if Applicant is interested in pursuing the subject matter of claims 8-
30, Applicant may consider incorporating those claims into parent Application 17/553,590 which contains
substantially similar claims.

The Examiner reminded Applicant that the present application is subject to multiple double patenting
rejections, which need to be addressed by the appropriate Terminal Disclaimers.

ATTACHMENT: 17858825-Interview-Agenda-18-OCT-2022-email .pdf

U.S. Patent and Trademark Office
PTOL-413/413b (Rev. Oct. 2019) Interview Summary Paper No. 20221021
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Application No. Applicant(s)

17/858,825 Lietal.

» apx ” i A AlA (First | t P
Applicant-Initiated Interview Summary \E,m':,'\,nng EN U:Itit to Fi(le;rgia?: s "9°
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. 20221021
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For Discussion Purposes Only

Please Do Not Enter
Application No.: 17/858,825
Title: Multilayer Polymer Sheets
Filing Date: July 6, 2022
Examiner: Vivian Chen

Attorney Docket No.: 22773-826.310

Patent Examiner Telephonic Interview Agenda — (October 20, 2022, 2 PM EST)

Applicant thanks Examiner Chen for her availability at the above indicated time. The
interview will be attended by representatives for Applicant, Lora M. Green (Reg. No. 43,541;
lgreen@wsgr.com) and Yahn Lin (Franklin) Chu (Reg. No. 75,946; ychu@wsgr.com) and

Examiner Chen.

Proposed Topics for Discussion:

L Rejections of record

A. 35 USC § 112(b) (see proposed amendment below)

B. 35 USC § 103(a)

Tadros, FIG. 3 Wheeler, FIGS. 6-7
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II.

Proposed Amendment:

1. A method of making a multilayer dental aligner for repositioning a patient’s teeth
from a first arrangement toward a second arrangement, the method comprising:
providing a multilayer sheet comprising three polymer layers, the three polymer
layers comprising:
a first layer comprising a co-polyester, the co-polyester having a flexural
modulus greater than 150,000 psi, an elongation at yield of greater than 4%, a
tensile modulus greater than 150,000 psi, a tensile strength at yield of 4000-6500
psi, and an elongation at break of greater than 70%; and
a second layer comprising a thermoplastic polyurethane elastomer, the
thermoplastic polyurethane elastomer having a flexural modulus greater than
35,000 psi, an ultimate tensile strength of greater than 5000 psi; an elongation at
break of greater than 200%, and a hardness of 60A to 85D; and
a third layer;
wherein the co-polyester has an elastic modulus greater than the
thermoplastic polyurethane elastomer;
providing a mold;
thermoforming the multilayer sheet over the mold to form a plurality of tooth-
receiving cavities configured to receive and reposition the patient’s teeth from the first
arrangement toward the second arrangement; and
trimming excess material from the thermoformed multilayer sheet to form the
multilayer dental aligner.
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To: patentdocket@wsgr.com,,

From: PAIR_eOfficeAction@uspto.gov
Cc: PAIR_eOfficeAction@uspto.gov
Subject: Private PAIR Correspondence Notification for Customer Number 107046

Oct 26, 2022 03:24:28 AM
Dear PAIR Customer:

Align Technology, Inc. / WSGR
650 Page Mill Road

Palo Alto, CA 94304

UNITED STATES

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

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

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

Application Document Mailroom Date Attorney Docket No.
17858825 EXIN 10/26/2022 22773-826.310
OA.APPENDIX  10/26/2022 22773-826.310

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

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

Monday - Friday 6:00 a.m. to 12:00 a.m.
Thank you for prompt attention to this notice,

UNITED STATES PATENT AND TRADEMARK OFFICE
PATENT APPLICATION INFORMATION RETRIEVAL SYSTEM
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UNITED STATES PATENT AND TRADEMARK OFFIGE

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

PQO. Box 1450

Alexandria, Virgia 22313-1450

WWW.USDEO g0V

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
17/858,825 07/06/2022 Chunhua LI 22773-826.310
CONFIRMATION NO. 1348
107046 PUBLICATION NOTICE

Align Technology, Inc. / WSGR

€50 Pago 1 Haag O

Palo Alto, CA 94304

Title:MULTILAYER POLYMER SHEETS

Publication No.US-2022-0338957-A1
Publication Date:10/27/2022

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

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 27, 2022

WILSON SONSINI GOODRICH & ROSATI

By: /Selena Whitaker-Paquiet/

Attorney Docket No.: 22773-826.310
Client Ref. No.: 1228 US.D1.C1.C1.C1

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of:

Chunhua L1 et al.

Application No.: 17/858,825

Filed: July 6, 2022

For: MULTILAYER DENTAL
APPLIANCES AND RELATED
METHODS AND SYSTEMS

Customer No.: 107046

Confirmation No.: 1348

Examiner: Vivian CHEN

Art Unit: 1787

RESPONSE TO NON-FINAL OFFICE ACTION

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

Alexandria, VA 22313-1450

Commissioner:

In response to the Non-final Office Action mailed August 26, 2022, please enter the

following remarks. This response is submitted prior to the three-month response ending on

November 26, 2022. Accordingly, this response is timely filed.

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

Remarks begin on page 4.

Page 1 of 6
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Appl. No.: 17/858.,825 Attorney Docket No.: 22773-826.310
Reply to Office Action of August 26, 2022

AMENDMENTS TO THE CLAIMS

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

application:

Listing of Claims:

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

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

a first layer comprising a co-polyester, the co-polyester having a flexural modulus

greater than 150,000 psi, an elongation at yield of greater than 4%, a tensile modulus greater than
150,000 psi, a tensile strength at yield of 4000-6500 psi, and an elongation at break of greater
than 70%; and

a second layer comprising a thermoplastic polyurethane elastomer, the

thermoplastic polyurethane elastomer having a flexural modulus greater than 35,000 psi, an
ultimate tensile strength of greater than 5000 psi; an elongation at break of greater than 200%,
and a hardness of 60A to 85D; and
a third layer;
wherein the co-polyester has an elastic modulus greater than the thermoplastic
polyurethane elastomer;
providing a mold;
thermoforming the multilayer sheet over the mold to form a plurality of tooth-receiving
cavities configured to receive and reposition the patient’s teeth from the first arrangement toward
the second arrangement; and
trimming excess material from the thermoformed multilayer sheet to form the multilayer

dental aligner.

2. (Original) The method of claim 1, wherein the co-polyester has a light transmission

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

3. (Original) The method of claim 1, wherein the third layer comprises a same or different

co-polyester.

Page 2 of 6
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Appl. No.: 17/858.,825 Attorney Docket No.: 22773-826.310
Reply to Office Action of August 26, 2022

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

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

6. (Original) The method of claim 1, wherein the multilayer sheet further comprises a

fourth layer comprising a same or different thermoplastic polyurethane elastomer.

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

between the second layer and the fourth layer.

8-30. (Canceled)

31.  (New) The method of claim 1, wherein the thermoplastic polyurethane elastomer

comprises a compression set at about 70° C of greater than 40% after 24 hours.

32. (New) The method of claim 1, wherein the thermoplastic polyurethane elastomer

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

33.  (New) The method of claim 1, wherein the co-polyester has a stress relaxation at 24 hours

in a wet environment of between 90-100% humidity of greater than 10%.

34.  (New) The method of claim 1, wherein the first layer is thicker than the second layer.

Page 3 of 6
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Appl. No.: 17/858.,825 Attorney Docket No.: 22773-826.310
Reply to Office Action of August 26, 2022

REMARKS

Upon entry of the instant amendments, claims 1-7 and 31-34 will be pending.
Independent claim 1 has been herein amended. New claims 31-34 are added. Support for the
amendments and new claims can be found throughout the application as filed. No new matter is
introduced. Claims 8-30 are canceled without prejudice or disclaimer. Applicant reserves the
right to pursue the canceled claims in a separate, related application. Reconsideration in view of

the remarks herein is respectfully requested.

Examiner Interview Summary

Applicant thanks Examiner Vivian Chen for her time and courtesy during the examiner
interview conducted on October 20, 2022. The interview was attended by Examiner Chen and
representatives for Applicant, Lora M. Green (Reg. No. 43,541) and Yahn Lin (Franklin) Chu
(Reg. No. 75,946). During the interview, the rejections of record, proposed amendments, and
cited references were discussed. Agreement was reached that the amendments proposed and
reflected in the present response would overcome the § 112 rejections. Agreement was also
reached that the arguments presented would overcome the § 103 rejections at least with respect
to claims 1-7. Applicant respectfully submits that the pending claims have been herein amended

in accordance with the discussion during the interview.

35 USC § 112 Rejections

Claims 1-30 were rejected under 35 U.S.C. § 112 as allegedly indefinite for failing to
particularly point out and distinctly claim the subject matter. Claims 8-30 have been herein
canceled, rendering the rejections directed at those claims moot.

With respect to claims 1-7, Applicant respectfully submits that independent claim 1 has
been herein amended in the manner agreed upon during the examiner interview. Withdrawal of

the § 112 rejections to independent claim 1 and dependent claims 2-7 is respectfully requested.

35 USC § 103 Rejections

Claims 1-30 were rejected under 35 U.S.C. § 103 as allegedly unpatentable over Tadros
et al. (U.S. Publication No. 2005/0100853), in view of Desimone et al. (U.S. Publication No.
2006/0078841), in view of Wheeler, deceased et al. (U.S. Patent No. 5,335,675), and further in

Page 4 of 6
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Appl. No.: 17/858.,825 Attorney Docket No.: 22773-826.310
Reply to Office Action of August 26, 2022

view of Kalili (U.S. Publication No. 2011/0020761). Claims 1-30 were also rejected under 35
U.S.C. § 103 as allegedly unpatentable over Tadros, Desimone, Wheeler, Kalili, and further in
view of Wrosz (US 2005/0082703). Claims 8-30 have been herein canceled, rendering the
rejections directed at those claims moot.

With respect to claims 1-7, as discussed during the examiner interview, Applicant
respectfully submits that the asserted rejections fail at least because a person of ordinary skill in
the art would not have been motivated to combine Tadros and Wheeler as proposed, or have any
reasonable expectation of success in doing so. Accordingly, Applicant respectfully requests

withdrawal of the § 103 rejections to claims 1-7.

Double Patenting Rejections

Claims 1-30 were rejected on the ground of nonstatutory double patenting as allegedly
unpatentable over claims 1-31 of U.S. Patent No. 9,655,691; or claims 1-20 of U.S. Patent No.
9,655,693; or claims 1-27 of U.S. Patent No. 10,052,176; or claims 1-22 of U.S. Patent No.
10,973,613, in view of Tadros. Claims 1-30 were also rejected on the ground of nonstatutory
double patenting as allegedly unpatentable over claims 1-30 of U.S. Patent No. 11,154,384, in
view of Tadros and Desimone. Claims 1-30 were also provisionally rejected on the ground of
nonstatutory double patenting as allegedly being unpatentable over claims 30-31, 36-37, 39-40,
48-49, 58, 62-63, 69, 71-88 of U.S. Application No. 16/043,065; or claims 1-30 of U.S.
Application No. 16/264,420; or claims 1, 5, 7, 9-13, 17, 19-25, 29-41 of U.S. Application No.
16/382,918, in view of Tadros and Desimone. Claims 1-30 were also provisionally rejected on
the ground of nonstatutory double patenting as allegedly being unpatentable over claims 2-33 of
co-pending U.S. Application No. 17/553,590 in view of Tadros and Desimone.

Without conceding to the Office Action’s characterizations of the various references
above, Applicant respectfully submits that a Terminal Disclaimer has been submitted herewith.
Accordingly, withdrawal of the double patenting rejections and a Notice of Allowance of claims

1-7 is respectfully requested.

Page 5 of 6
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Appl. No.: 17/858.,825 Attorney Docket No.: 22773-826.310
Reply to Office Action of August 26, 2022

CONCLUSION
In view of the foregoing, Applicant believes all claims now pending in this Application
are in condition for allowance. The issuance of a formal Notice of Allowance at an early date is
respectfully requested. Further, the Commissioner is hereby authorized to charge any additional
fees or credit any overpayment in connection with this paper to Deposit Account No. 23-2415.
If the Examiner believes a telephone conference would expedite prosecution of this

application, please telephone the undersigned at 206-573-2274.
Respectfully submitted,

Dated: October 27, 2022 /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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PTO/AIA/26 (04-14)

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.

TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING Docket Number (Optional)
REJECTION OVER A “PRIOR” PATENT 22773-826.310

In re Application of: Chunhua LI, et al.
Application No.: 17/858,825

Filed: July 6, 2022
For: MULTILAYER POLYMER SHEETS

The applicant, _Align Technology. Inc. , owner of 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; and 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. D 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/ Qctober 27, 2022
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.

This collection of information is required by 37 CFR 1.321. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to c omplete,
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 bu rden, 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/25 (04-13)

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.

TERMINAL DISCLAIMER TO OBVIATE A PROVISIONAL DOUBLE PATENTING] Docket Number (Optional)
REJECTION OVER A PENDING “REFERENCE” APPLICATION 22773-826.310

In re Application of: Chunhua LI, et al.
Application No.: 17/858,825

Filed: July 6, 2022
For: MULTILAYER POLYMER SHEETS

The applicant, _Align Technology. Inc. , owner of 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 Numbers: 16/043,065, filed

July 23, 2018; 16/264,420, filed January 31, 2019; 16/382,918, filed April 12, 2019; and 17/553,590 filed December 16, 2021, as the term
of any patent granted on said reference application may be shortened by any terminal disclaimer filed prior to the grant of any patent on
pending reference application. The applicant hereby agrees that any patent so granted on the instant application shall be enforceable only for
and during such period that it and the reference application are commonly owned. This agreement runs with any patent granted on the instant
application and is binding upon the grantee, its successors or assigns.

In making the above 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 any patent granted on said reference application, “as the term of any patent
granted on said reference application may be shortened by any terminal disclaimer filed prior to the grant of patyent on the pending reference
application," in the event that: any such patent granted on the pending reference application expires for failure to pay a maintenance fee, is
held unenforceable, is found invalid by a court of competent jurisdiction, is statutorily disclaimed in whole or terminally disclaimed under 37
CFR 1.321, has all claims canceled by a reexamination certificate, is reissued, or in any manner terminated prior to the expiration of its full
statuatory term as shortened by any terminal disclaimer filed prior to its grant.

Check either box 1 or 2 below, if appropriate.

1. D The undersigned is the applicant. If the applicant is an assignee, the undersigned is authorized to act on behalf of the assignee.

| 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/ Qctober 27, 2022
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.

This collection of information is required by 37 CFR 1.321. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to c omplete,
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 bu rden, 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.

ClearCorrect Exhibit 1137, Page 235 of 337
ClearCorrect v. Align - IPR2025-00818



Electronic Patent Application Fee Transmittal

Application Number: 17858825

Filing Date: 06-Jul-2022

Title of Invention: MULTILAYER POLYMER SHEETS

First Named Inventor/Applicant Name: Chunhua LI

Filer: Yahn Lin Chu/Selena Whitaker-Paquiet
Attorney Docket Number: 22773-826.310

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Description Fee Code Quantity Amount Sut—s'l'g(t:)l in
Basic Filing:
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:
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Description Fee Code Quantity Amount Sul:’-;l';(t:)l in
Miscellaneous:
STATUTORY OR TERMINAL DISCLAIMER 1814 1 170 170
Total in USD ($) 170
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Electronic Acknowledgement Receipt

EFS ID: 46910820
Application Number: 17858825
International Application Number:
Confirmation Number: 1348

Title of Invention:

MULTILAYER POLYMER SHEETS

First Named Inventor/Applicant Name:

Chunhua LI

Customer Number:

107046

Filer:

Yahn Lin Chu/Selena Whitaker-Paquiet

Filer Authorized By:

Yahn Lin Chu

Attorney Docket Number: 22773-826.310
Receipt Date: 27-0CT-2022
Filing Date: 06-JUL-2022
Time Stamp: 20:14:24

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type DA

Payment was successfully received in RAM $170

RAM confirmation Number E20220QK14544689
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)
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File Listing:

Document s . File Size(Bytes Multi Pages
Document Description File Name ( yt V . . 9
Number Message Digest | Part/.zip| (ifappl.)
205890
] Transmittal Letter 22773_826_313f_exTRNSMTL. no 1
p 199212d1a13c878096a62685a4025d42268
Warnings:
Information:
103191
z 2773 35 310 o oo
- t - - = p a5441bbd24cbf4aeasa992eb37¢920129f3
398ed
Multipart Description/PDF files in .zip description
Document Description Start End
Amendment/Request for Reconsideration-After Non-Final Rejection 1 1
Claims 2 3
Applicant Arguments/Remarks Made in an Amendment 4 6
Warnings:
Information:
202593
3 Terminal Disclaimer Filed 2277378|2'6731Ol;ethetrn;l?aLDl no 1
sc almer_ aten p 13dbec275c4eb326bd98f3af41ef4efcOdfcal
Warnings:
Information:
225209
4 Terminal Disclaimer Filed 22773|_2'326_3I1qof_e/->\<Te:’m|ndaf|_D| no 1
s¢ almer7 € - pp n-p 061d2c6659c5c258e2f2931ef1421a1f50c6
ea62
Warnings:
Information:
37693
5 Fee Worksheet (SB06) fee-info.pdf no 2

53ea4021e0feaf40a6b3bc0e950839200aad|
Oa5a
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Warnings:

Information:

Total Files Size (in bytes)1 774576

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

Application Number 17/858,825

TRANSMITTAL Filing Date July 6, 2022
FORM First Named Inventor Chunhua LI, et al.
Art Unit 1787

Examiner Name .
(to be used for all correspondence after initial filing) Vivian CHEN

Attorney Docket Number
K Total Number of Pages in This Submission 9 22773-826.310 j

ENCLOSURES (Check all that apply)

D Fee Transmittal Form D Drawing(s)

D Fee Attached |:| Licensing-related Papers

Amendment/Reply
D After Final

After Allowance Communication to TC

Appeal Communication to Board
of Appeals and Interferences

. Appeal Communication to TC
Petition (Appeal Notice, Brief, Reply Brief)
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):

D Affidavits/declaration(s)

[
[
L]
Extension of Time Request Terminal Disclaimer
[
[

oooo oo

Express Abandonment Request Request for Refund

Information Disclosure Statement CD, Number of CD(s)

D 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 odd

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT

Firm Name
WILSON SONSINI GOODRICH & ROSATI

Signature /Yahn Lin CHU/

Printed name X
Yahn Lin CHU

Date October 27, 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/
wped or printed name | Selena WHITAKER-PAQUIET Date |October 27, 2022 j

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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To: patentdocket@wsgr.com,,

From: PAIR_eOfficeAction@uspto.gov
Cc: PAIR_eOfficeAction@uspto.gov
Subject: Private PAIR Correspondence Notification for Customer Number 107046

Oct 28, 2022 03:24:10 AM
Dear PAIR Customer:

Align Technology, Inc. / WSGR
650 Page Mill Road

Palo Alto, CA 94304

UNITED STATES

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

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

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

Application Document Mailroom Date Attorney Docket No.
17858825 NTC.PUB 10/27/2022 22773-826.310

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

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

Monday - Friday 6:00 a.m. to 12:00 a.m.
Thank you for prompt attention to this notice,

UNITED STATES PATENT AND TRADEMARK OFFICE
PATENT APPLICATION INFORMATION RETRIEVAL SYSTEM
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Offtce of the Chief Finaneinl (oey

Document Code ' WhER
User :Felicia Roberis
Sale Accounting Date10/31/2022

United States Patent and Trademark Office

Sale ltem Reference Number Effective Date

17858825 10/27/2022

Document Number Fee Code Fee Code Description Amount Paid

120220U710272259 1814 STATUTORY OR TERMINAL $170.00
DISCLAIMER
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A pp/icalion Number Application/Control No. Applicant(s)/Patent under
Reexamination
* *
17/858,825
17/858,825 Ll etal.
Examiner Art Unit
CHEN, VIVIAN 1787
Document Code - DISQ Internal Document - DO NOT MAIL
TERMINAL
APPROVED 0O DISAPPROVED
DISCLAIMER O S O
This patent is subject
Date Filed: P . J
27 October 2022 to a Terminal
Disclaimer
Approved/Disapproved by:
/FELICIA D ROBERTS/
Technology Center: OPLC
Telephone: (571)272-0550
2 TDs approved with this filing date
?é%-rlf\}\?m and Trademark Office Terminal Disclaimer Part of Paper No. 20221031
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PTO/SB/06 (09-11)

Approved for use through 1/31/2014. 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 oo@on of information unless it displays a valid OMB control number.

Application or Docket Number Filing Date
PATENT APPL'cé}ggﬂ:gigﬂ?ggy\ﬂoN RECORD 171858.625 07100/2000 o be Maled

ENTITY: M LARGE (JsmALL (Jmicro

APPLICATION AS FILED - PART |

(Column 1) (Column 2)
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
L Basic Fee N/A N/A N/A
(37 CFR 1.16(a), (b), or (c))
(] sEARCH FEE
(37 CFR 1.16(K), (i), or (m)) N/A N/A N/A
(_J EXAMINATION FEE
(37 CFR 1.16(0). (p), or () NiA N/A N/A
TOTAL CLAIMS . B
(37 GFR 1.16(i)) minus 20 = x $100 -
INDEPENDENT CLAIMS . *
(37 GFR 1.16(h) minus 3 = x $480 -
If the specification and drawings exceed 100 sheets
of paper, the application size fee due is $310 ($155
Dgi;“f?gg;‘ SIZE FEE (37 for small entity) for each additional 50 sheets or
’ fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).

D MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j))

“ If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL

APPLICATION AS AMENDED - PART Il

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

CLAIMS HIGHEST
- 10/27/2022 ;‘E#"EAF:N'NG Egg\ﬁgzsw PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR

Total [ ; *x _

E (37 GFR 1.16()) 11 Minus 20 =0 x $100 = 0
G| ooepercent -1 minus | 3 -0 x 5480 - 0
5 (] Application Size Fee (37 CFR 1.16(s))

(J FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 GFR
1.16())

TOTAL ADD'L FEE 0
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
AFTER PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
L | Total * i P - -
= | B7CcFR1.16() Minus — X $ 0-
A [ independent B ; xx -
E (37(:}% 1.16(h)) Minus - X $ 0-
S | L] Application Size Fee (37 CFR 1.16(s))
< [_J FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16()
TOTAL ADD'L FEE
* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. LIE
= |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". /BRUCE D HARRISON/

*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1.

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the 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.

/f you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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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

| APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO.
17/858,825 07/06/2022 22773-826.310 1348
107046 7590 12/01/2022 | EXAMINER
Align Technology, Inc. / WSGR
650 Page Mill Road CHEN, VIVIAN
Palo Alto, CA 94304
| ART UNIT | PAPER NUMBER
1787
| NOTIFICATION DATE | DELIVERY MODE
12/01/2022 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the

following e-mail address(es):

patentdocket@ wsgr.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)

17/858,825 Lietal,
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 ime 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) Responsive to communication(s) filed on 10/27/2022.
O3 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)OJ 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 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parfe Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5) Claim(s) 1-7 and 31-34 is/are pending in the application.

5a) Of the above claim(s) _____is/are withdrawn from consideration.
6) (J Claim(s)_____is/are allowed.
7) Claim(s) 1-7 and 31-34 is/are rejected.
8) [0 Claim(s) ____is/are objected to.
9) (O 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 07/06/2022 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)[J Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)dd Al b)(J Some**  ¢)(J None of the:
1.[] 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) Interview Summary (PTO-413)
) ) Paper No(s)/Mail Date 11/20/2022.
2) [:] Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4) D Other:
Paper No(s)/Mail Date E—
U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20221120
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Application/Control Number: 17/858,825 Page 2
Art Unit: 1787

DETAILED ACTION

Status of Claims
1. Claims 1-7, 31-34 is/are pending.
2. Claims 1-7, 31-34 is/are rejected.

3. Claim 8-30 is/are cancelled in the Claim Amendment filed 10/27/2022.

Notice of Pre-AIA or AIA Status
4. The present application, filed on or after March 16, 2013, is being examined under the

first inventor to file provisions of the AIA.

5. In the event the determination of the status of the application as subject to AIA 35 U.S.C.
102 and 103 (or as subject to pre-AIA 35 U.S.C. 102 and 103) is incorrect, any correction of the
statutory basis for the rejection will not be considered a new ground of rejection if the prior art

relied upon, and the rationale supporting the rejection, would be the same under either status.

Priority
6. Applicant’s claim for the benefit of a prior-filed application under 35 U.S.C. 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
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Application/Control Number: 17/858,825 Page 3
Art Unit: 1787

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

the recited polymer, this means that the recited polymer in said layer does not inherently have the
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Application/Control Number: 17/858,825 Page 4
Art Unit: 1787

same physical properties as the layer as a whole. Similarly, the recited polymer in said layer
does not inherently have the same elastic modulus as the layer as a whole.

Application 17/553,590 (filed 12/16/2021) provides support for: (1) polymers having
specific physical properties; and (2) polymers having an elastic modulus which is greater than
the elastic modulus of other polymers. However, Application 17/553,590 does not provide
support for thermoplastic polyurethane elastomers having a flexural modulus of greater than
35,000 psi.

Therefore, since the language of the present claims requires the polymers themselves to
have specific physical properties and elastic modulus values, claims 1-7, 31-34 have an effective
priority date of 07/06/2022.

However, if the language of the present claims is amended to require the layers as a
whole to have specific physical properties and elastic modulus values, claims 1-7, 31-34 could

have an effective filing date of 05/14/2012.

Claim Rejections - 35 USC § 112

7. The following is a quotation of the first paragraph of 35 U.S.C. 112(a):

(a) IN GENERAL.—The specification shall contain a written description of the invention,
and of the manner and process of making and using it, in such full, clear, concise, and exact terms as to
enable any person skilled in the art to which it pertains, or with which it is most nearly connected, to
make and use the same, and shall set forth the best mode contemplated by the inventor or joint inventor
of carrying out the invention.

The following is a quotation of the first paragraph of pre-AIA 35 U.S.C. 112:

The specification shall contain a written description of the invention, and of the manner and
process of making and using it, in such full, clear, concise, and exact terms as to enable any person
skilled in the art to which it pertains, or with which it is most nearly connected, to make and use the
same, and shall set forth the best mode contemplated by the inventor of carrying out his invention.
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Application/Control Number: 17/858,825 Page 5
Art Unit: 1787

8. Claims 1-7, 31-34 is/are rejected under 35 U.S.C. 112(a) or 35 U.S.C. 112 (pre-AIA),
first paragraph, as failing to comply with the written description requirement. The claim(s)
contains subject matter which was not described in the specification in such a way as to
reasonably convey to one skilled in the relevant art that the inventor or a joint inventor, or for
pre-AlA the inventor(s), at the time the application was filed, had possession of the claimed
invention.

The disclosure as originally filed fails to provide support for requiring: (i) polymers
themselves (e.g., copolyesters; thermoplastic polyurethane elastomers) having specific physical
properties (e.g., flexural modulus, elongation at break, etc.); and (2) polymers themselves (e.g.,
copolyesters) having an elastic modulus which are greater than the elastic modulus of other
polymers. (e.g., thermoplastic polyurethane elastomers).

The disclosure as originally filed (including parent Application Nos. 13/470,681 (filed
05/14/2012) and 15/476,655 (filed 03/31/2017) and 16/835,101 (filed 03/30/2020)) only
discloses layers as a whole having specific physical properties or differences in elastic modulus.
While parent Application 17/553,590 (filed 12/16/2021) provides support for: (1) polymers
having specific physical properties; and (2) polymers having an elastic modulus which is greater
than the elastic modulus of other polymers, parent Application 17/553,590 does not provide
support for thermoplastic polyurethane elastomers having a flexural modulus of greater than
35,000 psi.

Therefore, the Claim Amendments filed 10/27/2022 introduce new matter not supported
by the disclosure as originally filed (since previously, it is unclear whether: (i) the recited

physical properties were required to be the physical properties of the polymers themselves; or (ii)
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Application/Control Number: 17/858,825 Page 6
Art Unit: 1787

the recited physical properties were required to be the physical properties of the layers as a

whole.

9. The following is a quotation of 35 U.S.C. 112(b):
(b) CONCLUSION.—The specification shall conclude with one or more claims particularly pointing
out and distinctly claiming the subject matter which the inventor or a joint inventor regards as the
invention.

The following is a quotation of 35 U.S.C. 112 (pre-AIA), second paragraph:
The specification shall conclude with one or more claims particularly pointing out and distinctly
claiming the subject matter which the applicant regards as his invention.

10.  The rejections under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AIA), second paragraph, in
the previous Office Action mailed 08/26/2022 have been withdrawn in view of the Claim
Amendments filed 10/27/2022.

However, the Claim Amendments filed 10/27/2022 necessitate new ground(s) of
rejection based on under 35 U.S.C. 112(a) or 35 U.S.C. 112 (pre-AIA), first paragraph as set

forth in the present Office Action.

Terminal Disclaimer
11.  The terminal disclaimer filed on 10/27/2022 disclaiming the terminal portion of the
statutory term which would extend beyond the expiration date of U.S. Patent Nos. 9,544,691 and
9,655,693 and 10,052,176 and 10,973,613 and 11,154,384 has been reviewed and is accepted.

The terminal disclaimer has been recorded.

12. The terminal disclaimer filed on 10/27/2022 disclaiming the terminal portion of the

statutory term which would extend beyond the expiration date of any patents granted on U.S.
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Application/Control Number: 17/858,825 Page 7
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Applications Nos. 16/043,065 and 16/264,420 and 16/382,918 and 17,553,590 has been

reviewed and is accepted. The terminal disclaimer has been recorded.

Double Patenting
13. The nonstatutory double patenting rejection is based on a judicially created doctrine
grounded in public policy (a policy reflected in the statute) so as to prevent the unjustified or
improper timewise extension of the “right to exclude” granted by a patent and to prevent possible
harassment by multiple assignees. A nonstatutory double patenting rejection is appropriate where
the conflicting claims are not identical, but at least one examined application claim is not
patentably distinct from the reference claim(s) because the examined application claim is either
anticipated by, or would have been obvious over, the reference claim(s). See, e.g., In re Berg,
140 F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 USPQ2d
2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van
Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 619
(CCPA 1970); In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969).

A timely filed terminal disclaimer in compliance with 37 CFR 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
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Application/Control Number: 17/858,825 Page 8
Art Unit: 1787

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/2S5, 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-L.jsp.

14. The nonstatutory double patenting rejections based on U.S. Patent Nos. 9,655,691 (LI ET
AL) or 9,655,693 (LIET AL) or 10,052,176 (LI ET AL) or 10,973,613 (LI ET AL) or
11,154,384 (LI ET AL) in the previous Office Action mailed 10/27/2022 have been withdrawn in

view of the Terminal Disclaimers filed 10/27/2022.

15. The provisional nonstatutory double patenting rejections based on copending
Application Nos. 16/043,065 (US 2019/0183611) (LI ET AL) or 16/264,420 (U.S.
2019/0159870) (LIET AL) or 16/382,918 (US 2019/0231484) (LI ET AL) or Application No.
17/553,590 (LI ET AL) in the previous Office Action mailed 10/27/2022 have been withdrawn

in view of the Terminal Disclaimers filed 10/27/2022.
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16. Claims 1-7, 31-34 is/are provisionally rejected on the ground of nonstatutory double
patenting as being unpatentable over:

* claims 1-30 of copending Application No. 17/902,445 (LI ET AL);

in view of TADROS ET AL (US 2005/0100853),

and in view of DESIMONE ET AL (US 2006/0078841).

The above copending Application claims a dental appliance comprising a multilayer film,
or methods related to said multilayer film, wherein the multilayer film comprises:

+ a second layer comprising a thermoplastic polyurethane (TPU) elastomer
(corresponding to the recited “second layer”), wherein the first soft outer layer has
physical properties (e.g., hardness, elongation at break, tensile strength, etc.) as recited in
present application claims 1, 31-32, etc.;

« a first layer comprising a copolyester (corresponding to the recited “first layer”),
wherein the first layer has physical properties (e.g., flexural modulus, elongation at yield,
tensile modulus, tensile strength at yield, elongation at break, light transmission, etc.) as
recited in present application claims 1-2, 33, etc.;

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

« a fourth layer comprising thermoplastic polyurethane (TPU) elastomer (corresponding
to the recited “fourth layer”);

wherein the copolyester of at least the first layer has an elastic modulus which is greater
than the thermoplastic polyurethane elastomer in the soft outer polymer layers.

Features not explicitly claimed in the above U.S. copending Application are known in the
prior art.

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:
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» a first elastomer layer (e.g., containing polyurethane elastomer);

» a copolyester layer (e.g., containing polyethylene terephthalate copolymerized
with cyclohexanedimethanol (PETG), etc.);

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

The dental appliance is formed by:

* providing the above multilayer sheet;
* providing a mold,

+ thermoforming the multilayer sheet over the mold to form a plurality of cavities
designed to receive and reposition the patient’s teeth from a first position to a
second position.

(paragraph 0015, 0019, 0022-0023, 0067, 0073, 0087-0088, etc.)

DESIMONE ET AL 841 discloses that it is well known in the art to use copolyesters
having physical properties (e.g., flexural modulus, elongation at yield, tensile modulus, tensile
strength at yield, elongation at break, light transmission, etc.) as recited in present application
claims 1-2, 8-11, 18, 24-27, etc., as components in dental appliances (e.g., appliances for
repositioning a patient’s teeth). (paragraph 0023, 0027, 0030, 0044, etc.)

Regarding claims 1-7, 31-34, it would have been obvious to one of ordinary skill in the
art before the effective filing date of the claimed invention to utilize a multilayer sheet
comprising soft outer layers containing TPU elastomer on both sides of a hard inner layer
containing copolyester as claimed in copending Application No. 17/553,590 in a known dental
appliance production method as disclosed in TADROS ET AL 853 in order to produce useful
dental aligning appliances with compliant teeth-containing surfaces (to provide uniform
repositioning force across teeth surfaces) and optionally compliant mouth-contacting surfaces (to

provide enhanced comfort during usage).
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Further regarding claims 3-7, one of ordinary skill in the art would have used two
copolyester sub-layers to form the hard inner layer in the multilayer materials claimed in
copending Application No. 17/553,590 in order to optimize the strength, thermoforming
properties, and/or rigidity (or flexibility) of the dental appliance for specific applications and/or
usage conditions.

Further regarding claims 1-2, 31-33, one of ordinary skill in the art would have utilized:
(i) TPU elastomers having physical properties which are substantially similar to the desired
physical properties of the soft outer layer(s); and (ii) copolyesters having physical properties
which are substantially similar to the desired physical properties of the hard inner layer(s); in the
multilayer materials as claimed in copending Application No. 17/902,445 in order to simplify the
production of dental appliances with specific overall physical mechanical properties.

Further regarding claims 1-2, 33, one of ordinary skill in the art would have utilize
known, commercially available copolyester materials having physical properties as recited in
application claims 1-2, 33 as disclosed in DESIMONE ET AL 841 in the hard layer(s) in the
multilayer materials as claimed in copending Application No. 17/902,445 in order to produce
dental appliances with the required structural strength, shape-retention, as well as the necessary
tooth-repositioning force for specific applications.

Further regarding claim 1, one of ordinary skill in the art would have selected the
stiffness and/or flexibility (as reflected by the flexural modulus) of the thermoplastic
polyurethane elastomer in at least the first layer in the multilayer materials as claimed in
copending Application No. 17/902,445 in order to obtain the desired comfort and/or

repositioning force for specific applications.
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Further regarding claim 1, it is conventional in the art to trim excess material from
thermoformed articles after shaping in order to obtain the desired final product.

Regarding claim 34, one of ordinary skill in the art would have selected the relative
thicknesses of the first layer and second layers in the multilayer materials as claimed in
copending Application No. 17/902,445 in order to obtain a desirable compromise between
patient comfort (as provided by softer outer layers) and repositioning force (as provided by
stiffer inner layers).

This is a provisional nonstatutory double patenting rejection because the patentably

indistinct claims have not in fact been patented.

Claim Rejections - 35 USC § 103 (AIA)
17.  The following is a quotation of 35 U.S.C. 103 which forms the basis for all obviousness

rejections set forth in this Office action:

A patent for a claimed invention may not be obtained, notwithstanding that the claimed invention is not
identically disclosed as set forth in section 102, if the differences between the claimed invention and the
prior art are such that the claimed invention as a whole would have been obvious before the effective
filing date of the claimed invention to a person having ordinary skill in the art to which the claimed
invention pertains. Patentability shall not be negated by the manner in which the invention was made.

18. The rejections under 35 U.S.C. 103 as being unpatentable based on TADROS ET AL
(US 2005/0100853), and citing WHEELER, deceased ET AL (US 5,335,675) has been
withdrawn in view of Applicant’s arguments presented in the Interview on 10/20/2022 and in
Applicant’s arguments filed 10/27/2022.

WHEELER, deceased ET AL ‘675 does not provide adequately specific teachings or
suggestions with respect to the application of the disclosed polyurethane elastomers in dental

applications.
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Response to Arguments
19.  Applicant’s arguments filed 10/27/2022 with respect to the nonstatutory double patent
rejections and provisional nonstatutory double patent rejections rejection(s) in the previous
Office Action mailed 08/26/2022 have been fully considered and are persuasive in the Terminal

Disclaimers filed 10/27/2022.

20.  Applicant’s arguments filed 10/27/2022 and Applicant’s arguments presented during the
Interview on 10/20/2022 with respect to the rejections under 35 U.S.C. 103 based on TADROS

ET AL (US 2005/0100853) and citing WHEELER, deceased ET AL (US 5,335,675) have been

fully considered and are persuasive.

WHEELER, deceased ET AL ‘675 does not provide adequately specific teachings or
suggestions with respect to the application of the disclosed polyurethane elastomers in dental
applications.

However, upon further consideration, the present Office Action contains new ground(s)
of rejection under 35 U.S.C. 112(a) or 35 U.S.C. 112 (pre-AIA), first paragraph, (new matter) in

view of the Claim Amendments filed 10/27/2022.
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Conclusion

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

examiner should be directed to Vivian Chen (Y} pig.2ay) whose telephone number

is (571) 272-1506. The examiner can normally be reached on Monday through Thursday from
8:30 AM to 6 PM. The examiner can also be reached on alternate Fridays.

If attempts to reach the examiner by telephone are unsuccessful, the examiner's
supervisor, Callie Shosho, can be reached on (571) 272-1123. The fax phone number for the
organization where this application or proceeding is assigned is (571) 273-8300.

The General Information telephone number for Technology Center 1700 is (571) 272-
1700.

Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished
applications is available through Private PAIR only. For more information about the PAIR
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR

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

November 20, 2022

/Vivian Chen/

Primary Examiner, Art Unit 1787
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VIVIAN CHEN Primary Examiner Telephonic
Mr. Franklin Chu Attorney

Date of Interview: 18 November 2022

Issues Discussed:

35U.8.C. 112

The Examiner informed Mr. Chu that the Claim Amendments discussed in the Interview on 10/20/2022
and filed 10/27/2022 would address the outstanding rejections under 35 USC 112(b) in the previous
Office Action mailed 08/26/2022.

However, upon closer review of the disclosure as originally filed (and the parent applications), it appears
that the the disclosure as originally filed (including the parent applications) do NOT provide adequate
support for claim limitations requiring the polymers themselves (e.g., copolyester; thermoplastic
polyurethane elastomer) to have specific physical properties and therefore raise issues of new matter,
since the disclosure as originally filed (and of the parent applications) only disclose (or claim) various
LAYERS AS A WHOLE having specific physical properties.

The Examiner also noted that there may also be issues related to the effective filing date of the claims in
the present application due to the newly clarified requirement that the polymers themselves have the
specified physical properties.

The Examiner apologized for mistakenly informing Mr. Chu that the proposed Amendments and
Terminal Disclaimer discussed in the Interview on 10/20/2022 would resolve all outstanding issues and
make the application allowable.

The Examiner indicated that the next Office Action would be non-final, which will give Applicant a better
opportunity to address these issues (and a new double patenting rejection).

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

U.S. Patent and Trademark Office
PTOL-413/413b (Rev. Oct. 2019) Interview Summary Paper No. 20221120
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Applicant recordation instructions:lt 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. 20221120
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*A copy of this reference is not being furnished with this Office action. (See MPEP § 707.05(a).)
Dates in MM-YYYY format are publication dates. Classifications may be US or foreign.

U.S. Patent and Trademark Office
PTO-892 (Rev. 01-2001)

Notice of References Cited

Part of Paper No. 20221120
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US Classification - Searched*
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the search.
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Search Notes Date Examiner
inventor / assignee / applicant search (PE2E, EAST) 08/11/2022 Ivel
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U.S. Patent and Trademark Office
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PE2E SEARCH - Search History (Prior Art)

Ref # Hits Search Query DBs Default Plurals British Time Stamp
Operator Equivalents

L500 3935 ((Chunhua near1 li) or |(US-PGPUB; USPAT) |OR ON ON 2022/11/18
(yan near1 chen) or 06:04 PM
(Heinz near1 pudleiner)
or (klaus near1 meyer)
or (joerg near1 nickel)
or (craig near1
pehlert)).in,aanm. or
(align).as,aanm.

L501 1367 (soft or ((polyurethane |(US-PGPUB; USPAT) |OR ON ON 2022/11/18
or urethane) near2 06:04 PM
(elastomer$3 or
rubber$2))) with
(flexural near1
modulus)

L502 166 (soft or ((polyurethane |(US-PGPUB; USPAT) |OR ON ON 2022/11/18
or urethane) near2 06:04 PM
(elastomer$3 or
rubber$2))) with
(ultimate near2 tensile
near2 strength)

L503 791 (soft or ((polyurethane |(US-PGPUB; USPAT) |OR ON ON 202211118
or urethane) near2 06:05 PM
(elastomer$3 or
rubber$2))) with
(elongation near2
break)

L504 36527 (soft or ((polyurethane |(US-PGPUB; USPAT) |OR ON ON 2022/11/18
or urethane) near2 06:05 PM
(elastomer$3 or
rubber$2))) with
(hardness or shore)

L505 26481 (orthodontic or dental) |(US-PGPUB; USPAT) |OR ON ON 2022/11/18
with (appliance or splint 06:05 PM
or brace or tray or plate)

L506 17397 (orthodontic or dental) |(US-PGPUB; USPAT) |OR ON ON 2022/11/18
near2 (appliance or 06:05 PM
splint or brace or tray or
plate)

L507 1523 500 AND 506 (US-PGPUB; USPAT) |OR ON ON 2022111118

06:06 PM

L508 18 507 AND 501 AND 502 |(US-PGPUB; USPAT) |OR ON ON 2022/11/18
AND 503 AND 504 06:07 PM

L509 18 505 AND 501 AND 502 |(US-PGPUB; USPAT) |OR ON ON 2022/11/18
AND 503 AND 504 06:16 PM

L510 18 501 AND 502 AND 503 |(US-PGPUB; USPAT) |OR ON ON 2022/11/18
AND 504 06:17 PM

L511 58284 (B32B27/36 or (US-PGPUB; USPAT) |OR ON ON 2022/11/18
B32B27/08 or 06:17 PM
B32B27/34 or

11/18/2022 07:44:18 PM Page 1 of 4
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B32B27/40 or
AB1C7/08 or
B32B27/285 or
B32B27/32 or
B32B25/20 or
B32B2375/00 or
B32B2555/00 or
B32B2323/04 or
B32B2371/00 or
B32B2323/10 or
B32B2377/00 or
B32B2367/00).cpc. or
(a61c¢7/08 or a61c19/06
or a61f5/56 or
a63b71/085).cpc.
L512 18 511 AND 501 AND 502 |(US-PGPUB; USPAT) |OR ON ON 2022/11/18
AND 503 06:18 PM
L513 34780 (flexural near1 (US-PGPUB; USPAT) |OR ON ON 2022/11/18
modulus) 06:18 PM
L514 48933 ((ultimate OR break OR |(US-PGPUB; USPAT) |OR ON ON 2022/11/18
breaking) near5 (tensile 06:19 PM
near2 strength))
L515 61711 (elongation near2 (US-PGPUB; USPAT) |OR ON ON 2022/11/18
(break OR breaking)) 06:20 PM
L516 649916 (hardness OR shore (US-PGPUB; USPAT) |OR ON ON 2022/11/18
OR durometer) 06:20 PM
L517 2772 ((polyurethane OR (US-PGPUB; USPAT) |OR ON ON 2022/11/18
urethane) near2 06:21 PM
(elastomer$3 OR
rubber$2)).ab.
L518 31 517 AND 516 AND 515 |(US-PGPUB; USPAT) |OR ON ON 202211118
AND 514 AND 513 06:21 PM
L519 31 518 NOT 500 (US-PGPUB; USPAT) |OR ON ON 2022/11/18
06:22 PM
L520 0 518 AND 506 (US-PGPUB; USPAT) |OR ON ON 2022/11/18
06:22 PM
L521 7 518 AND medical (US-PGPUB; USPAT) |OR ON ON 2022/11/18
06:22 PM
L522 130076 (flexural near1 (FIT (AU, AP, AT, BE, |OR ON ON 2022/11/18
modulus) BG, BR, BY, CA, CH, 06:26 PM
CN, CS, CU, CZ, DD,
DE, DK, EA, EE, EP,
ES, FI, FR, GB, HR,
HU, ID, IE, IL, IS, IT,
JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
Nz, PH, PL, PT, RO,
RS, SE, SG, S, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT)
L523 228741 ((ultimate OR break OR |(FIT (AU, AP, AT, BE, |OR ON ON 2022/11/18
breaking) near5 (tensile |[BG, BR, BY, CA, CH, 06:27 PM
11/18/2022 07:44:18 PM Page 2 of 4
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near2 strength))

(elongation near2
(break OR breaking))

(hardness OR shore
OR durometer)

((polyurethane OR
urethane) WITH
(elastomer$3 OR
rubber$2)) AND 522
AND 523 AND 524
AND 525

(orthodontic OR dental)
near2 (appliance OR
splint OR brace OR tray

CN, CS, CU, CZ, DD,
DE, DK, EA, EE, EP,
ES, FI, FR, GB, HR,
HU, ID, IE, IL, IS, IT,
JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT)

(FIT (AU, AP, AT, BE,
BG, BR, BY, CA, CH,
CN, CS, CU, CZ, DD,
DE, DK, EA, EE, EP,
ES, FI, FR, GB, HR,
HU, ID, IE, IL, IS, IT,
JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT)

(FIT (AP, AT, AU, BE,
BG, BR, BY, CA, CH,
CN, CS, CU, CZ, DD,
DE, DK, EA, EE, EP,
ES, FI, FR, GB, HR,
HU, ID, IE, IL, IS, IT,
JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, S, SK, SU, TH,
TN, TR, TW, UA, VN,
WO): FPRS; EPO:
JPO; DERWENT)

(FIT (AP, AT, AU, BE,
BG, BR, BY, CA, CH,
CN, CS, CU, CZ, DD,
DE, DK, EA, EE, EP,
ES, FI, FR, GB, HR,
HU, ID, IE, IL, IS, IT,
JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT)
(FIT (AP, AT, AU, BE,
BG, BR, BY, CA, CH,
CN, CS, CU, CZ, DD,

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

202211118
06:27 PM

2022/1118
06:27 PM

2022/11/18
06:28 PM

202211118
06:29 PM

L524 404372
L525 3889075
L526 963
L527 138410
11/18/2022 07:44:18 PM
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L528

L529

44

17997

OR plate OR retainer)

526 AND 527

(orthodontic OR dental)
near2 (appliance OR
splint OR brace OR tray
OR plate OR retainer)

DE, DK, EA, EE, EP,
ES, FI, FR, GB, HR,
HU, ID, IE, IL, IS, IT,
JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT)

(FIT (AP, AT, AU, BE,
BG, BR, BY, CA, CH,
CN, CS, CU, CZ, DD,
DE, DK, EA, EE, EP,
ES, FI, FR, GB, HR,
HU, ID, IE, IL, IS, IT,
JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, S, SK, SU, TH,
TN, TR, TW, UA, VN,
WO): FPRS; EPO:
JPO; DERWENT)

(US-PGPUB; USPAT)

OR

OR

ON

ON

ON

ON

2022111118
06:29 PM

2022/11/118
07:21 PM

PE2E SEARCH - Search History (Interference)

There are no Interference searches to show.
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To: patentdocket@wsgr.com,,

From: PAIR_eOfficeAction@uspto.gov
Cc: PAIR_eOfficeAction@uspto.gov
Subject: Private PAIR Correspondence Notification for Customer Number 107046

Dec 01, 2022 03:35:14 AM
Dear PAIR Customer:

Align Technology, Inc. / WSGR
650 Page Mill Road

Palo Alto, CA 94304

UNITED STATES

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

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

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

Application Document Mailroom Date Attorney Docket No.
17858825 CTNF 12/01/2022 22773-826.310
EXIN 12/01/2022 22773-826.310
892 12/01/2022 22773-826.310

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

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

Monday - Friday 6:00 a.m. to 12:00 a.m.
Thank you for prompt attention to this notice,

UNITED STATES PATENT AND TRADEMARK OFFICE
PATENT APPLICATION INFORMATION RETRIEVAL SYSTEM
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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.
17/858,825 07/06/2022 22773-826.310 1348
107046 7590 02/02/2023 | EXAMINER
Align Technology, Inc. / WSGR
650 Page Mill Road CHEN, VIVIAN
Palo Alto, CA 94304
| 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 Lietal.
» apx ” i AlA (First | t
Applicant-Initiated Interview Summary \E,m':,'\,nng EN 3:" to Fi(le;rgia?:: T | Peee
1787 | Yes Tof2

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 Lietal.

» apx ” i A AlA (First | t P
Applicant-Initiated Interview Summary \E,m':,'\,nng EN U:Itit to Fi(le;rgia?: 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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For Discussion Purposes Only

Please Do Not Enter
Application No.: 17/858,825
Title: Multilayer Polymer Sheets
Filing Date: July 6, 2022
Examiner: Vivian Chen

Attorney Docket No.: 22773-826.310

Patent Examiner Telephonic Interview Agenda — (January 19'%, 2023, 3 PM EST)

Applicant thanks Examiner Chen for her availability at the above indicated time. The
interview will be attended by representatives for Applicant, Yahn Lin (Franklin) Chu (Reg. No.
75,946; ychu@wsgr.com) and Esther Kepplinger (Reg. No. 57,243; ekepplinger@wsgr.com),

and Examiner Chen.

PROPOSED TOPICS FOR DISCUSSION:

I. Rejections under 35 USC § 112(a)

II. Proposed Amendment:

1. A method of making a multilayer dental aligner for repositioning a patient’s teeth
from a first arrangement toward a second arrangement, the method comprising:
providing a multilayer sheet comprising three polymer layers, the three polymer

layers comprising:

a first layer eomprisinga, wherein the first layer has a single polymer, and
wherein the single polymer of the first layer is a co-polyesters-the-ee—pelyester 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 eemprisings, wherein the second layer has a single
polymer, and wherein the single polymer of the second layer is a thermoplastic

polyurethane elastomer-the-thermoplastie-pelyurethane-elastemer 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

a third layer;
wherein the co-polyester has an elastic modulus greater than the
thermoplastic polyurethane elastomer;
providing a mold;
thermoforming the multilayer sheet over the mold to form a plurality of tooth-
receiving cavities configured to receive and reposition the patient’s teeth from the first
arrangement toward the second arrangement; and
trimming excess material from the thermoformed multilayer sheet to form the
multilayer dental aligner.
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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 February 1, 2023

WILSON SONSINI GOODRICH & ROSATI

By: /Selena Whitaker-Paquiet /

Attorney Docket No.: 22773-826.310
Client Ref. No.: 1228 US.D1.C1.C1.C1

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of:
Chunhua L1 et al.
Application No.: 17/858,825
Filed: July 6, 2022

For: MULTILAYER POLYMER SHEETS

Customer No.: 107046

Confirmation No.: 1348

Examiner: Vivian CHEN

Art Unit: 1787

RESPONSE TO NON-FINAL OFFICE ACTION

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

Alexandria, VA 22313-1450

Commissioner:

In response to the Non-final Office Action mailed December 1, 2022, please enter the

following remarks. This response is submitted

prior to the three-month response ending on

March 1, 2023. Accordingly, this response is timely filed.

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

Remarks begin on page 4.

Page 1 of 6
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Appl. No.: 17/858.,825 Attorney Docket No.: 22773-826.310
Reply to Office Action of December 1, 2022

AMENDMENTS TO THE CLAIMS

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

application:

Listing of Claims:

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

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

a first layer eempristng consisting of a co-polyester, the co-polyester having a
flexural modulus greater than 150,000 psi, an elongation at yield of greater than 4%, a tensile
modulus greater than 150,000 psi, a tensile strength at yield of 4000-6500 psi, and an elongation
at break of greater than 70%; and

a second layer eompristg consisting of a thermoplastic polyurethane elastomer,
the thermoplastic polyurethane elastomer having a-flexuralmodulus-greaterthan35;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 co-polyester has an elastic modulus greater than the thermoplastic
polyurethane elastomer;

providing a mold;

thermoforming the multilayer sheet over the mold to form a plurality of tooth-receiving
cavities configured to receive and reposition the patient’s teeth from the first arrangement toward
the second arrangement; and

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

dental aligner.

2. (Original) The method of claim 1, wherein the co-polyester has a light transmission

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

Page 2 of 6
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Appl. No.: 17/858.,825 Attorney Docket No.: 22773-826.310
Reply to Office Action of December 1, 2022

3. (Original) The method of claim 1, wherein the third layer comprises a same or different

co-polyester.

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

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

6. (Original) The method of claim 1, wherein the multilayer sheet further comprises a

fourth layer comprising a same or different thermoplastic polyurethane elastomer.

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

between the second layer and the fourth layer.
8-30. (Canceled)

31.  (Previously Presented) The method of claim 1, wherein the thermoplastic polyurethane

elastomer comprises a compression set at about 70° C of greater than 40% after 24 hours.

32. (Previously Presented) The method of claim 1, wherein the thermoplastic polyurethane

elastomer comprises a light transmission between 400 nm and 800 nm of greater than about 75%.

33.  (Previously Presented) The method of claim 1, wherein the co-polyester has a stress

relaxation at 24 hours in a wet environment of between 90-100% humidity of greater than 10%.

34.  (Previously Presented) The method of claim 1, wherein the first layer is thicker than the

second layer.

Page 3 of 6

ClearCorrect Exhibit 1137, Page 278 of 337
ClearCorrect v. Align - IPR2025-00818



Appl. No.: 17/858.,825 Attorney Docket No.: 22773-826.310
Reply to Office Action of December 1, 2022

REMARKS

Upon entry of the instant amendments, claims 1-7 and 31-34 will be pending.
Independent claim 1 has been herein amended. Support for the amendments can be found
throughout the application as filed. No new matter is introduced. Reconsideration in view of the

remarks herein is respectfully requested.

Examiner Interview Summary

Applicant thanks Examiner Vivian Chen for her time and courtesy during the examiner
interview conducted on January 19", 2023. The interview was attended by Examiner Chen and
representatives for Applicant, Esther Kepplinger (Reg. No. 57,243) and Yahn Lin (Franklin) Chu
(Reg. No. 75,946). During the interview, the rejections of record and proposed amendments were
discussed. Agreement was reached that certain claim language would overcome the asserted
priority and § 112 rejections, including, for example, reciting “a first layer eemprising consisting
of a co-polyester” and “a second layer eemprising consisting of a thermoplastic polyurethane
elastomer.” Applicant respectfully submits that the pending claims have been amended in

accordance with the claim language discussed during the interview.

Priority to Parent Applications

The Office Action alleged a lack of compliance with conditions under 35 U.S.C. § 120
for receiving the benefit of an earlier filing date, including to parent applications 13/470,681
(filed 05/14/2012), 15/476,655 (filed 03/31/2017), and 16/835,101 (filed 03/30/2020). Applicant
respectfully disagrees. Nonetheless, solely in the interest of expediting allowance, the pending
claims have been herein amended. Consistent with the discussions during the examiner
interview, independent claim 1 has been amended to recite in part “a first layer consisting of a
co-polyester, the co-polyester” having certain properties, and “a second layer consisting of a
thermoplastic polyurethane elastomer, the thermoplastic polyurethane elastomer” having certain
properties. In view of the present amendments, Applicant respectfully submits that the claimed
subject matter is entitled to the benefit of the earlier filing dates of the parent applications,
including to May 14, 2012. See Office Action, 4. Accordingly, withdrawal of the remarks against

the claimed priority is respectfully requested.

Page 4 of 6
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Appl. No.: 17/858.,825 Attorney Docket No.: 22773-826.310
Reply to Office Action of December 1, 2022

35SUSC§112

Applicant notes with appreciation the withdrawal of the prior rejections under 35 U.S.C.
§ 112(b) or 35 U.S.C. § 112 (pre-AIA), second paragraph. See Office Action, 6.

In the instant Office Action, claims 1-7 and 31-34 were rejected under 35 U.S.C. § 112(a)
or 35 U.S.C. § 112 (pre-AIA), first paragraph, as allegedly failing to comply with the written
description requirement. Applicant respectfully disagrees. Nonetheless, solely in the interest of
expediting allowance, the pending claims have been herein amended. Consistent with the
discussions during the examiner interview, independent claim 1 has been amended to recite in
part “a first layer consisting of a co-polyester, the co-polyester” having certain properties, and “a
second layer consisting of a thermoplastic polyurethane elastomer, the thermoplastic
polyurethane elastomer” having certain properties. In view of the present amendments, Applicant
respectfully submits that the alleged written description issues have been addressed. Withdrawal

of the rejections under 35 U.S.C. § 112 is respectfully requested.

35USCg§103

Applicant notes with appreciation the withdrawal of the prior rejections under 35 U.S.C.
§ 103. See Office Action, 12-13. As the instant Office Action indicates, “WHEELER, deceased
ET AL '675 does not provide adequately specific teachings or suggestions with respect to the

application of the disclosed polyurethane elastomers in dental applications.” /d.

Alleged Double Patenting

Claims 1-7 and 31-34 were provisionally rejected on the ground of alleged nonstatutory
double patenting over co-pending Application No. 17/902,445 (Li et al.) in view of Tadros et al.
(US 2005/0100853) and in view of Desimone et al. (US 2006/0078841). Without conceding to
the Office Action’s characterizations of these various references, Applicant respectfully submits
that a Terminal Disclaimer has been submitted herewith. Withdrawal of the double patenting

rejections and a Notice of Allowance of claims 1-7 and 31-34 is respectfully requested.

Page 5 of 6
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Appl. No.: 17/858.,825 Attorney Docket No.: 22773-826.310
Reply to Office Action of December 1, 2022

CONCLUSION
In view of the foregoing, Applicant believes all claims now pending in this Application
are in condition for allowance. The issuance of a formal Notice of Allowance at an early date is
respectfully requested. Further, the Commissioner is hereby authorized to charge any additional
fees or credit any overpayment in connection with this paper to Deposit Account No. 23-2415.
If the Examiner believes a telephone conference would expedite prosecution of this

application, please telephone the undersigned at 206-573-2274.
Respectfully submitted,

Dated: February 1, 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

Page 6 of 6
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PTO/AIA/25 (04-13)

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 22773-826.309

In re Application of: Chunhua LI et al.
Application No.: 17/858,825

Filed: July 6, 2022
For: MULTILAYER POLYMER SHEETS

The applicant, _Align Technology. Inc. , owner of 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 No. 17/902,445 filed September
2, 2022, as the term of any patent granted on said reference application may be shortened by any terminal disclaimer filed prior to the grant of
any patent on the pending reference application. The applicant hereby agrees that any patent so granted on the instant application shall be
enforceable only for and during such period that it and any patent granted on the reference application are commonly owned.

This agreement runs with any patent granted on the instant application and is binding upon the grantee, its successors or assigns.

In making the above disclaimer, the applicant does not disclaim the terminal part of any patent granted on the instant application that would
extend to the expiration date of the full statutory term of any patent on said reference application, “as the term of any patent granted on said
reference application may be shortened by any terminal disclaimer filed prior tot he grant of any patent on the pending reference application,"
in the event that: any such patent granted on the pending reference application expires for failure to pay a maintenance fee, is held
unenforceable, is found invalid by a court of competent jurisdiction, is statutorily disclaimed in whole or terminally disclaimed under 37 CFR
1.321, has all claims canceled by a reexamination certificate, is reissued, or is in any manner terminated prior to the expiration of its full
statutory term as presently shortened by any terminal disclaimer filed prior to its grant.

Check either box 1 or 2 below, if appropriate

1. D The undersigned is the applicant. If the applicant is an assignee, the undersigned is authorized to act on behalf of the assignee.

| 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 1, 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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Electronic Patent Application Fee Transmittal

Application Number: 17858825

Filing Date: 06-Jul-2022

Title of Invention: MULTILAYER POLYMER SHEETS

First Named Inventor/Applicant Name: Chunhua LI

Filer: Yahn Lin Chu/Selena Whitaker-Paquiet
Attorney Docket Number: 22773-826.310

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Description Fee Code Quantity Amount Sut—s'l'g(t:)l in
Basic Filing:
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:
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Description Fee Code Quantity Amount Sul:’-;l';(t:)l in
Miscellaneous:
STATUTORY OR TERMINAL DISCLAIMER 1814 1 170 170
Total in USD ($) 170
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Electronic Acknowledgement Receipt

EFSID: 47465112
Application Number: 17858825
International Application Number:
Confirmation Number: 1348

Title of Invention:

MULTILAYER POLYMER SHEETS

First Named Inventor/Applicant Name:

Chunhua LI

Customer Number:

107046

Filer:

Yahn Lin Chu/Selena Whitaker-Paquiet

Filer Authorized By:

Yahn Lin Chu

Attorney Docket Number: 22773-826.310
Receipt Date: 01-FEB-2023
Filing Date: 06-JUL-2022
Time Stamp: 17:06:00

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type DA

Payment was successfully received in RAM $170

RAM confirmation Number E202321H06353772
Deposit Account 232415

Authorized User

Selena Whitaker-Paquiet

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

37 CFR 1.21 {(Miscellaneous fees and charges)
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File Listing:

Document s . File Size(Bytes Multi Pages
Document Description File Name ( yt V . . 9
Number Message Digest | Part/.zip| (ifappl.)
265887
] Transmittal Letter 22773_826_313f_exTRNSMTL. no 1
p 88766C1f6150e41a97f9821ceaad47cd 1c2e)
Warnings:
Information:
117662
22773_826_310_exResp_NFOA
T - e 6
2 _dtd_12_1_2022.pdf yes
474b25c39c46344911f1c5533c6e268192ed
a%81
Multipart Description/PDF files in .zip description
Document Description Start End
Amendment/Request for Reconsideration-After Non-Final Rejection 1 1
Claims 2 3
Applicant Arguments/Remarks Made in an Amendment 4 6
Warnings:
Information:
1424888
3 Terminal Disclaimer Filed 2277:)|’i826*3|; (::ixTelrmmgifDl no 1
sc almer_ e - pp nS.p a4055b8c3fe8b0c7a3a8f30487a238365e56)
Warnings:
Information:
37693
4 Fee Worksheet (SB06) fee-info.pdf no 2
73b01923fa39583dc9669a95207ab4b6%ab)
4a2bc
Warnings:
Information:
Total Files Size (in bytes):| 1846130
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 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 05/31/2024. OMB 0651-0031

Application Number 17/858,825

TRANSMITTAL Filing Date July 6, 2022
FORM First Named Inventor Chunhua Ll et al.
Art Unit 1787
Examiner Name .
(to be used for all correspondence after initial filing) Vivian CHEN
Attorney Docket Number
K Total Number of Pages in This Submission 8 22773-826.310 j

ENCLOSURES (Check all that apply)

D Fee Transmittal Form D Drawing(s)
Fee Attached |:| Licensing-related Papers

Amendment/Reply
D After Final

After Allowance Communication to TC

Appeal Communication to Board
of Appeals and Interferences

. Appeal Communication to TC
Petition (Appeal Notice, Brief, Reply Brief)
Petition to Convert to a
Provisional Application
Power of Attorney, Revocation

D Affidavits/declaration(s) Change of Correspondence Address

[
[
L]
Extension of Time Request Terminal Disclaimer
[
[

Proprietary Information

Status Letter

Other Enclosure(s) (please Identify
below):

oooo oo

Express Abandonment Request Request for Refund

Information Disclosure Statement CD, Number of CD(s)

D 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 odd

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT

Firm Name
WILSON SONSINI GOODRICH & ROSATI

Signature /Yahn Lin CHU/

Printed name X
Yahn Lin CHU

Date February 1, 2023 | 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 X .
/Selena Whitaker-Paquiet/
wped or printed name | Selena WHITAKER-PAQUIET Date |February 1, 2023 j

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 2 hours per response,
including the time for reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and completing and reviewing the
information collection. Send comments regarding this burden estimate or any other aspect of this information collection, including suggestions for reducing this
burden to the Chief Administrative Officer, United States Patent and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450 or email
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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To: patentdocket@wsgr.com,,

From: PAIR_eOfficeAction@uspto.gov
Cc: PAIR_eOfficeAction@uspto.gov
Subject: Private PAIR Correspondence Notification for Customer Number 107046

Feb 02, 2023 03:40:10 AM
Dear PAIR Customer:

Align Technology, Inc. / WSGR
650 Page Mill Road

Palo Alto, CA 94304

UNITED STATES

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

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

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

Application Document Mailroom Date Attorney Docket No.
17858825 EXIN 02/02/2023 22773-826.310
OA.APPENDIX  02/02/2023 22773-826.310

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

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

Monday - Friday 6:00 a.m. to 12:00 a.m.
Thank you for prompt attention to this notice,

UNITED STATES PATENT AND TRADEMARK OFFICE
PATENT APPLICATION INFORMATION RETRIEVAL SYSTEM
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A pp/icalion Number Application/Control No. Applicant(s)/Patent under
Reexamination
* 17/858,825 *
17/858,825 Ll et al.
Examiner Art Unit
CHEN, VIVIAN 1787
Document Code - DISQ Internal Document - DO NOT MAIL
TERMINAL
V)
DISCLAIMER @ APPROVED O DISAPPROVED
Thi i i
Date Filed: s pateTnt |s_su:)]ect
01 February 2023 to a Termina
Disclaimer
Approved/Disapproved by:
/JEAN PROCTOR/
Technology Center: OPLC
Telephone: (571)272-1040
?é%_ﬁ:axm and Trademark Office Terminal Disclaimer Part of Paper No. 20230205
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PTO/SB/06 (09-11)

Approved for use through 1/31/2014. 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 oo@on of information unless it displays a valid OMB control number.

Application or Docket Number Filing Date
PATENT APPL'cé}ggﬂ:gigﬂ?ggy\ﬂoN RECORD 171858.625 07100/2000 o be Maled

ENTITY: M LARGE (JsmALL (Jmicro

APPLICATION AS FILED - PART |

(Column 1) (Column 2)
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
L Basic Fee N/A N/A N/A
(37 CFR 1.16(a), (b), or (c))
(] sEARCH FEE
(37 CFR 1.16(K), (i), or (m)) N/A N/A N/A
(_J EXAMINATION FEE
(37 CFR 1.16(0). (p), or () NiA N/A N/A
TOTAL CLAIMS . B
(37 GFR 1.16(i)) minus 20 = x $100 -
INDEPENDENT CLAIMS . *
(37 GFR 1.16(h) minus 3 = x $480 -
If the specification and drawings exceed 100 sheets
of paper, the application size fee due is $310 ($155
Dgi;“f?gg;‘ SIZE FEE (37 for small entity) for each additional 50 sheets or
’ fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).

D MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j))

“ If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL

APPLICATION AS AMENDED - PART Il

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

CLAIMS HIGHEST
- 02/01/2023 ;‘E#"EAF:N'NG Egg\ﬁgzsw PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR

Total [ ; *x _

E (37 GFR 1.16()) 11 Minus 20 =0 x $100 = 0
G| ooepercent -1 minus | 3 -0 x 5480 - 0
5 (] Application Size Fee (37 CFR 1.16(s))

(J FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 GFR
1.16())

TOTAL ADD'L FEE 0
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
AFTER PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
L | Total * i P - -
= | B7CcFR1.16() Minus — x 30 -
A [ independent B ; xx -
E (37(:}% 1.16(h)) Minus = x $0 =
S | L] Application Size Fee (37 CFR 1.16(s))
< [_J FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16()
TOTAL ADD'L FEE
* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. LIE
= |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". /BRENDA MURPHY/

*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1.

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the 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.

/f you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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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 | ARTONIT PAPERNUMBER |
1787
DATE MAILED: 02/17/2023
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
17/858,825 07/06/2022 Chunhua LI 22773-826.310 1348

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.

I11. 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
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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
Aﬁgn Technology Inc. / WSGR I hereby certify that this Fee(s) Transmittal is being deposited with the United
. ’ States Postal Service with sufficient postage for first class mail in an envelope
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. |
17/858.825 07/06/2022 Chunhua LI 22773-826.310 1348
TITLE OF INVENTION: MULTILAYER POLYMER SHEETS
| APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE I 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 I 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

| 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
Q- U . . L 2 registered patent attorneys or agents. If no name is

Fee Address" indication (or "Fee Address" Indication form PTO/ listed, no name will be printed.
AIA/47 or PTO/SB/47; Rev 03-02 or more recent) attached. Use of a 3
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) : () Individual (1 Corporation or other private group entity [ Government

4a. Fees submitted: [Jissue 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 [J 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.

| 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

@i TN UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS
P.O. Box 1450
Alexandria, Virginia 22313-1450
WWW.USpLO.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO. |
17/858,825 07/06/2022 Chunhua LI 22773-826.310 1348
| EXAMINER |
107046 7590 02/17/2023
Align Technology, Inc. / WSGR CHEN, VIVIAN
650 Page Mill Road
Palo Alto, CA 94304 | ARTONIT 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)

ClearCorrect Exhibit 1137, Page 294 of 337
ClearCorrect v. Align - IPR2025-00818



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

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

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

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

Application No. Applicant(s)
] B 17/858,825 Ll etal.
Notice of Allowability Examiner Art Unit AIA (FITF) Status
VIVIAN CHEN 1787 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the correspondernce 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.

1.4} This communication is responsive to the Amendment and RCE and Terminal Disclaimer filed 02/01/2023.
[J 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 1-7 and 31-34 . 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.

47 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a) Al b) (J Some* ¢) [J None of the:

1. [J Certified copies of the priority documents have been received.
2. [J Certified copies of the priority documents have been received in Application No.
3. (O 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. CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

(30 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.L] 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)

2.[¥} Information Disclosure Statements (PTO/SB/08), 6. ¥} Examiner's Statement of Reasons for Allowance
Paper No./Mail Date 08/23/2022.

3.00 Examiner's Comment Regarding Requirement for Deposit 7. O Other .
of Biological Material

4.0 Interview Summary (PTO-413),
Paper No./Mail Date. .
VIVIAN CHEN/

Primary Examiner, Art Unit 1787

5. (] Examiner's Amendment/Comment

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20230210
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Application/Control Number: 17/858,825 Page 2
Art Unit: 1787

EXAMINER’S REASONS FOR ALLOWANCE

Status of Claims
1. Claims 1-7, 31-34 is/are allowed.

2. Claims 8-30 is/are previously cancelled.

Priority
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 02/01/2023, claims 1-7, 31-34 have an effective

filing date of 05/14/2012.

Terminal Disclaimer
4. The terminal disclaimer filed on 02/01/2023 disclaiming the terminal portion of any
patent granted on this application which would extend beyond the expiration date of any patent
issuing from Application No. 17/902,445 has been reviewed and is accepted. The terminal

disclaimer has been recorded.

Reasons for Allowance
5. The following is an examiner’s statement of reasons for allowance:
The prior art of record fails to disclose the recited method of forming a multilayer dental
aligner, wherein the multilayer sheet comprising: (i) the recited first layer consisting of a

copolyester with the recited properties; (ii) the recited second layer consisting of a thermoplastic
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polyurethane elastomer with the recited properties; and (iii) the recited third layer; wherein the
copolyester and the thermoplastic polyurethane elastomer has the recited difference in elastic
modulus (claim 1).

The provisional rejections on the ground of nonstatutory double patenting based on
copending Application No. 17/902,445 (LI ET AL) in the previous Office Action mailed
12/01/2022 have been withdrawn in view of the Terminal Disclaimers filed 02/01/2023.

TADROS ET AL (US 2005/0100853) discloses the use of layers containing polymeric
blends, and therefore fails to specifically disclose or suggest a multilayer sheet containing at least
one layer consisting of the specified copolyester combined with at least one layer consisting of
the specified thermoplastic polyurethane elastomer.

DESIMONE ET AL (US 2006/0078841) and LI ET AL (US 2011/0039223) fail to
specifically disclose or suggest a multilayer sheet containing at least one layer consisting of the
specified thermoplastic polyurethane elastomer.

KALILI (US 2011/0020761) and CN 108394152 fail to specifically disclose or suggest a
multilayer sheet containing at least one layer consisting of the specified copolyester.

RIEDL ET AL (US 2012/035484) fails to disclose or suggest multilayer sheets
containing at least one layer consisting of the specified copolyester which are formed into an
orthodontic or dental appliances.

WO 2010/043419 (HINZ-WO “419) and KALLILI (US 2011/0020761) and ADELL ET
AL (US 7,201,575) and DESIMONE ET AL (US 2008/0248438) and WHEELER, deceased ET
AL (US 5,335,675) and DE 102010036107 fail to specifically disclose or suggest multilayer
sheets containing at least one layer consisting of the specified copolyester and at least one layer

consisting of the specified thermoplastic polyurethane elastomer.
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CHIN ET AL (US 2004/0146670) and CN 103374211 and ABBATTE ET AL (US
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 at least one layer consisting of the specified copolyester and at least one
layer consisting of the specified thermoplastic polyurethane elastomer, and which are formed
into an orthodontic or dental appliances.

MATSUMOTO ET AL (US 4,410,595) and WHEELER, deceased ET AL (US
5,335,675) fail to disclose multilayer sheets formed into orthodontic or dental appliances.

Any comments considered necessary by applicant must be submitted no later than the
payment of the issue fee and, to avoid processing delays, should preferably accompany the issue
fee. Such submissions should be clearly labeled “Comments on Statement of Reasons for

Allowance.”
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Conclusion

6. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Vivian Chen whose telephone number is (571) 272-1506. The
examiner can normally be reached on Monday through Thursday from 8:30 AM to 6 PM. The
examiner can also be reached on alternate Fridays.

If attempts to reach the examiner by telephone are unsuccessful, the examiner's
supervisor, Callie Shosho, can be reached on (571) 272-1123. The fax phone number for the
organization where this application or proceeding is assigned is (571) 273-8300.

The General Information telephone number for Technology Center 1700 is (571) 272-
1700.

Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished
applications is available through Private PAIR only. For more information about the PAIR
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR

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

February 11, 2023

/Vivian Chen/
Primary Examiner, Art Unit 1787
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AND 563) 06:05 PM

L566 23 550 AND 565 (US-PGPUB; USPAT) [OR ON ON 2023/02/10

06:06 PM

L567 75778 (rubber$4 OR (FIT (AP, AT, AU, BE, [OR ON ON 2023/02/10
elastomer$4 OR BG, BR, BY, CA, CH, 06:08 PM
polyurethane OR CN, CS, CU, CZ, DD,
urethane OR soft OR DE, DK, EA, EE, EP,
softer) WITH ES, FI, FR, GB, HR,

(elongation near2 HU, ID, IE, IL, IS, IT,

break$4) JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT)

L568 695452 (rubber$4 OR (FIT (AP, AT, AU, BE, [OR ON ON 2023/02/10
elastomer$4 OR BG, BR, BY, CA, CH, 06:08 PM
polyurethane OR CN, CS, CU, CZ, DD,
urethane OR soft OR DE, DK, EA, EE, EP,
softer) WITH (hardness |ES, FI, FR, GB, HR,

OR shore OR HU, ID, IE, IL, IS, IT,

durometer) JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT)

L569 196676 (rubber$4 OR (FIT (AP, AT, AU, BE, [OR ON ON 2023/02/10
elastomer$4 OR BG, BR, BY, CA, CH, 06:09 PM
polyurethane OR CN, CS, CU, CZ, DD,
urethane OR soft OR DE, DK, EA, EE, EP,
softer) WITH (tensile ES, Fl, FR, GB, HR,

ADJ strength) HU, ID, IE, IL, IS, IT,
JP, KR, LT, LU, LV,
02/10/2023 06:27:38 PM Page 4 of 9
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569 AND 568 AND 567

(orthodontic OR
orthodontal OR dental)
near2 (appliance OR
splint OR brace OR tray
OR plate OR retainer)

571 AND 570

((polyester OR
copolyester OR PETG
OR hard OR harder)
WITH (flexural ADJ
modulus)) AND
((polyester OR
copolyester OR PETG
OR hard OR harder)

MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT)

(FIT (AP, AT, AU, BE,
BG, BR, BY, CA, CH,
CN, CS, CU, CZ, DD,
DE, DK, EA, EE, EP,
ES, Fl, FR, GB, HR,
HU, ID, IE, IL, IS, IT,
JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, 8K, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT)

(FIT (AP, AT, AU, BE,
BG, BR, BY, CA, CH,
CN, CS, CU, CZ, DD,
DE, DK, EA, EE, EP,
ES, FI, FR, GB, HR,
HU, ID, IE, IL, IS, IT,
JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT)

(FIT (AP, AT, AU, BE,
BG, BR, BY, CA, CH,
CN, CS, CU, CZ, DD,
DE, DK, EA, EE, EP,
ES, FI, FR, GB, HR,
HU, ID, IE, IL, IS, IT,
JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, S, SK, SU, TH,
TN, TR, TW, UA, VN,
WO): FPRS; EPO:
JPO; DERWENT)

(FIT (AP, AT, AU, BE,
BG, BR, BY, CA, CH,
CN, CS, CU, CZ, DD,
DE, DK, EA, EE, EP,
ES, FI, FR, GB, HR,
HU, ID, IE, IL, IS, IT,
JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

2023/02/10
06:09 PM

2023/02/10
06:10 PM

2023/02/10
06:10 PM

2023/02/10
06:13 PM

L570 16656
L571 146857
L572 49
L573 11
02/10/2023 06:27:38 PM
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WITH (elongation near2 |NO, NZ, OA, PH, PL,

yield$3)) AND PT, RO, RS, RU, SE,

((polyester OR SG, SI, SK, SU, TH,

copolyester OR PETG |TN, TR, TW, UA, VN,

OR hard OR harder) WO); FPRS; EPO;

WITH (elongation near2 |JPO; DERWENT)

break$4)) AND

((polyester OR

copolyester OR PETG

OR hard OR harder)

WITH (tensile ADJ

modulus)) AND

((polyester OR

copolyester OR PETG

OR hard OR harder)

WITH (tensile ADJ

strength))

L574 7 573 AND 571 (FIT (AP, AT, AU, BE, |OR ON ON 2023/02/10

BG, BR, BY, CA, CH, 06:14 PM
CN, CS, CU, CZ, DD,
DE, DK, EA, EE, EP,
ES, FI, FR, GB, HR,
HU, ID, IE, IL, IS, IT,
JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT)

L575 16656 ((rubber$4 OR (FIT (AP, AT, AU, BE, |OR ON ON 2023/02/10
elastomer$4 OR BG, BR, BY, CA, CH, 06:16 PM
polyurethane OR CN, CS, CU, CZ, DD,
urethane OR soft OR DE, DK, EA, EE, EP,
softer) WITH (tensile ES, FI, FR, GB, HR,

ADJ strength)) AND HU, ID, IE, IL, IS, IT,
((rubber$4 OR JP, KR, LT, LU, LV,
elastomer$4 OR MA, MC, MD, MY, NL,
polyurethane OR NO, NZ, OA, PH, PL,
urethane OR soft OR PT, RO, RS, RU, SE,
softer) WITH (hardness |SG, SI, SK, SU, TH,
OR shore OR TN, TR, TW, UA, VN,
durometer)) AND WO); FPRS; EPO;
((rubber$4 OR JPO; DERWENT)
elastomer$4 OR
polyurethane OR
urethane OR soft OR
softer) WITH
(elongation near2
break$4))
L576 7 575 AND 573 AND 571 |(FIT (AP, AT, AU, BE, [OR ON ON 2023/02/10
BG, BR, BY, CA, CH, 06:16 PM
CN, CS, CU, CZ, DD,
DE, DK, EA, EE, EP,
ES, FI, FR, GB, HR,
HU, ID, IE, IL, IS, IT,
02/10/2023 06:27:38 PM Page 6 of 9
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571 AND texin$5

577 AND (polyester OR
copolyester OR PETG
OR hard OR harder)

577 AND 573

578 AND (flexural ADJ
modulus)

JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT)

(FIT (AP, AT, AU, BE,
BG, BR, BY, CA, CH,
CN, CS, CU, CZ, DD,
DE, DK, EA, EE, EP,
ES, FI, FR, GB, HR,
HU, ID, IE, IL, IS, IT,
JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, S, SK, SU, TH,
TN, TR, TW, UA, VN,
WO): FPRS; EPO:
JPO; DERWENT)

(FIT (AP, AT, AU, BE,
BG, BR, BY, CA, CH,
CN, CS, CU, CZ, DD,
DE, DK, EA, EE, EP,
ES, FI, FR, GB, HR,
HU, ID, IE, IL, IS, IT,
JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, 8I, 8K, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT)

(FIT (AP, AT, AU, BE,
BG, BR, BY, CA, CH,
CN, CS, CU, CZ, DD,
DE, DK, EA, EE, EP,
ES, FI, FR, GB, HR,
HU, ID, IE, IL, IS, IT,
JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT)

(FIT (AP, AT, AU, BE,
BG, BR, BY, CA, CH,
CN, CS, CU, CZ, DD,
DE, DK, EA, EE, EP,
ES, FI, FR, GB, HR,
HU, ID, IE, IL, IS, IT,
JP, KR, LT, LU, LV,

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

2023/02/10
06:21 PM

2023/02/10
06:21 PM

2023/02/10
06:22 PM

2023/02/10
06:23 PM

L577 87
L578 82
L579 0
L580 22
02/10/2023 06:27:38 PM
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MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT)

L582 24 571 AND (FIT (AP, AT, AU, BE, |OR ON ON 2023/02/10
((polyurethane OR BG, BR, BY, CA, CH, 06:24 PM
urethane) WITH CN, CS, CU, CZ, DD,

(rubber$4 OR DE, DK, EA, EE, EP,

elastomer$4) WITH ES, Fl, FR, GB, HR,

texin$5) HU, ID, IE, IL, IS, IT,
JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT)

L584 23 538 AND (US-PGPUB; USPAT) |OR ON ON 2023/02/10
((polyurethane OR 06:26 PM
urethane) WITH
(rubber$4 OR
elastomer$4) WITH
texin$5)

PE2E SEARCH - Search History (Interference)

Ref # Hits Search Query DBs Default Plurals British Time Stamp

Operator Equivalents

N452 2362 ((rubber$4 OR (US-PGPUB; USPAT) |OR ON ON 2023/02/10
elastomer$4 OR 06:16 PM
polyurethane OR
urethane OR soft OR
softer) WITH (tensile
ADJ strength)) AND
((rubber$4 OR
elastomer$4 OR
polyurethane OR
urethane OR soft OR
softer) WITH (hardness
OR shore OR
durometer)) AND
((rubber$4 OR
elastomer$4 OR
polyurethane OR
urethane OR soft OR
softer) WITH
(elongation near2
break$4))

N453 23 ((polyester OR (US-PGPUB; USPAT) |OR ON ON 2023/02/10
copolyester OR PETG 06:17 PM
OR hard OR harder)

WITH (flexural ADJ
02/10/2023 06:27:38 PM Page 8 of 9
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modulus)) AND
((polyester OR
copolyester OR PETG
OR hard OR harder)
WITH (elongation near2
yield$3)) AND
((polyester OR
copolyester OR PETG
OR hard OR harder)
WITH (elongation near2
break$4)) AND
((polyester OR
copolyester OR PETG
OR hard OR harder)
WITH (tensile ADJ
modulus)) AND
((polyester OR
copolyester OR PETG
OR hard OR harder)
WITH (tensile ADJ

strength))

N454 18304 (orthodontic OR (US-PGPUB; USPAT) |OR ON ON 2023/02/10
orthodontal OR dental) 06:17 PM
near2 (appliance OR
splint OR brace OR tray
OR plate OR retainer)

N455 23 454 AND 453 AND 452 [(US-PGPUB; USPAT) [(OR ON ON 2023/02/10

06:18 PM

N456 37 454 AND 452 (US-PGPUB; USPAT) |OR ON ON 2023/02/10

06:18 PM
N457 23 454 AND 453 (US-PGPUB; USPAT) |OR ON ON 2023/02/10

06:18 PM
02/10/2023 06:27:38 PM Page 9 of 9
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UNITED STATES PATENT AND TRADEMARK OFFICE

Page 1 of 1

BIB DATA SHEET

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

P.O. Box 1430

Alexandria, Virginia 22313-1450

WWw.uspto.gov

CONFIRMATION NO. 1348

FILING or
371(c) DATE
07/06/2022

RULE

SERIAL NUMBER
17/858,825

CLASS
428

GROUP ART UNIT
1787

ATTORNEY
DOCKET NO.
22773-826.310

APPLICANTS
ALIGN TECHNOLOGY, INC., San Jose, CA;

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

*k CONTINUING DATA kkkkkkhkkkkhkkhhkhhhhkhkkhkkkk

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

*k FOREIGN APPLICATIONS kkkkkhhhhhkkkkkkkkkhhhkkk

** IF REQUIRED, FOREIGN FILING LICENSE GRANTED **
07/14/2022

DYes DNO E

i Met after
Allowance

Foreign Priority claimed

STATE OR
COUNTRY

35 USC 119(a-d) conditions met Q Yes DNO cA

Verified and
Acknowledged

/VIVIAN CHEN/
Examiner's Signature

Initials

SHEETS TOTAL
DRAWINGS| CLAIMS

8 30

INDEPENDENT
CLAIMS

3

ADDRESS

Align Technology, Inc. / WSGR
650 Page Mill Road

Palo Alto, CA 94304

UNITED STATES

TITLE
MULTILAYER POLYMER SHEETS

FEES: Authority has been given in Paper

FILING FEE
RECEIVED |No.__ tocharge/credit DEPOSIT ACCOUNT
0.00 No. for following:

U All Fees

U 1.16 Fees (Filing)

U 1.17 Fees (Processing Ext. of time)

U 1.18 Fees (Issue)

U Other

U Credit

BIB (Rev. 05/07).
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Receipt date: 08/23/2022 17/858,825 - GAU: 1787
Substitute for form 1448/PTO Complete if Known \
Application Number 17/858,825
Filing Dat: -06-
INFORMATION DISCLOSURE e e o 1062022
STATEMENT BY APPLICANT AU =
(Use as many sheets as necessary) .
Examiner Name CHEN, VIVIAN
\_Sheet | 1 | of | 4 Attorney Docket Number — [22773-826.310 -/
U. S. PATENT DOCUMENTS
Examiner Cite Publication Date Name of Patentee or Pages, Columns, Lines, Where
Initials* No.! Document Number MM-DD-YYYY Applicant of Cited Document Relevant Passages or Relevant
Figures Appear
Number-Kind Code® k™
None
FOREIGN PATENT DOCUMENTS
Examiner Foreign Patent Document Publication Name of Patentee or Pages, Columns, Lines,
Initials* . Date Applicant of Cited Document Where Relevant Passages
ﬁgﬁ MM-DD-YYYY Or Relevant Figures Appear T8
Country Code* Number*Kind Code® (if known)
SUZHOU POLLY
POLYMER NEW
001 CN-108394152-A 08-14-2018 MATERIAL TECH X
CO LTD.
002 JP-H0696486-A 04-08-1994 | HITACHI LTD. X
KUREHA
003 JP-H07156349-A 06-20-1995 | CHEMICAL IND X
COLTD,, et al.
004 JP-H11279389-A 10-12-1999 | GEN ELECTRIC. X
E i D
Signature JVIVIAN CHEN/ Considered 02/10/2023

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not

considered. Include copy of this form with next communication to applicant. ' Applicant's unique citation designation number (optional). : See Kinds Codes of USPTO Patent
Documents at www .uspio.gov_or MPEP 901.04. ) Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3). ) For Japanese patent documents, the
indication of the year of the reign of the Emperor must precede the serial number of the patent document. ﬁKind of document by the appropriate symbols as indicated on the
document under WIPO Standard ST.16 if possible. EAppIicant is to place a check mark here if English language Translation is attached.

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /vC/
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Receipt date: 0B/23/2022 17/858,825 - GAU: 1787

[ , Complete if Known \
Substitute for form 1448/PTO
Application Number 17/858,825
Filing Dat -06-
INFORMATION DISCLOSURE e o anor——r-06-2022
STATEMENT BY APPLICANT A =
(Use as many sheets as necessary) -
Examiner Name CHEN, VIVIAN
Sheet | 2 | of | 4 Attorney DocketNumber —22773-826.310 -/

NON-PATENT LITERATURE DOCUMENTS

Examiner Cite Include name of the author(in CAPITAL LETTERS),title of the article(when appropriate), title of
Initials™ No." the item (book,magazine,journal,serial,symposium,catalog,etc.),date,page(s),volume-issue T2
number(s),publisher, city and/or country where published.

None

Examiner Date

Signature /VIVIAN CHEN/ Considered 02/10/2023

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not considered. Include
copy of this form with next communication to applicant. 1 Applicant’s unique citation designation number (optional). 2 Applicant is to place a check mark here if English language

Translationis attached.  »v7 RREFFRENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /vo/
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Recelpt date: 08/23/2022 17/858,825 ~ GAU: 1787

, Complete if Known \
Substitute for form 1448/PTO

Application Number 17/858,825
Filing Dat -06-

INFORMATION DISCLOSURE e o anor——r-06-2022

STATEMENT BY APPLICANT A =

(Use as many sheets as necessary) -
Examiner Name CHEN, VIVIAN
\Sheet | 3 | of | 4 Attorney Docket Number 02773-826.310 J

CERTIFICATION STATEMENT
Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):
That each item of information contained in the information disclosure statement was first cited in any
] communication from a foreign patent office in a counterpart foreign application not more than three months prior to

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

OR

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

] certification after making reasonable inquiry, no item of information contained in the information disclosure
statement was known to any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of
the information disclosure statement. See 37 CFR 1.97(e)(2).

[l See attached certification statement.
[l Fee setforth in 37 CFR 1.17 (p) has been submitted herewith.

XI A certification statement is not submitted herewith.

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

Signature /Garrett T. Potter/ Date (YYYY-MM-DD) 2022-08-23
Name/Print Garrett T. Potter Registration Number 76,602

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit
by the public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122
and 37 CFR1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the
completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the
amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief
Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA
22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for
Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Recelpt date: 08/23/2022 17/858,825 ~ GAU: 1787

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 formrelated 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
resultin 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 underthe 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. Arecord fromthis 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. Avrecordin 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. Arecord 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, pursuantto 5 U.S.C. 552a(m).

5. Arecord 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. Avrecordin 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 fromthis 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. Avrecord fromthis 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 pursuantto 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 publicif 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 opento public inspection or an issued patent.

9. Arecord fromthis 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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To: patentdocket@wsgr.com,,

From: PAIR_eOfficeAction@uspto.gov
Cc: PAIR_eOfficeAction@uspto.gov
Subject: Private PAIR Correspondence Notification for Customer Number 107046

Feb 23, 2023 12:22:51 PM
Dear PAIR Customer:

Align Technology, Inc. / WSGR
650 Page Mill Road

Palo Alto, CA 94304

UNITED STATES

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

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

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

Application Document Mailroom Date Attorney Docket No.
17858825 NOA 02/17/2023 22773-826.310
892 02/17/2023 22773-826.310
1449 02/17/2023 22773-826.310

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

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

Monday - Friday 6:00 a.m. to 12:00 a.m.
Thank you for prompt attention to this notice,

UNITED STATES PATENT AND TRADEMARK OFFICE
PATENT APPLICATION INFORMATION RETRIEVAL SYSTEM
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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 NNNNN

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

Courtesy Reminder for
Application Serial No: 17/858,825

Attorney Docket No: 22773-826.310
Customer Number: 107046
Date of Electronic Notification: 02/23/2023

This is a courtesy reminder that new correspondence is available for this
application. If you have not done so already, please review the
correspondence. The official date of notification of the outgoing
correspondence will be indicated on the form PTOL-90 accompanying the
correspondence.

An email notification regarding the correspondence was sent to the following
email address(es) associated with your customer number:
patentdocket@wsgr.com

To view your correspondence online or update your email addresses, please
visit us anytime at https://ppair-my.uspto.gov/pair/PrivatePair.

If you have any questions, please email the Electronic Business Center (EBC)
at EBC@uspto.gov or call 1-866-217-9197.
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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
Aﬁgn Technology Inc. / WSGR I hereby certify that this Fee(s) Transmittal is being deposited with the United
. ’ States Postal Service with sufficient postage for first class mail in an envelope
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 (Typedor printed name

/James Brady/ (Signature
April 5,2023  (Date

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

17/858,825 07/06/2022 Chunhua LI 22773-826.310 1348

TITLE OF INVENTION: MULTILAYER POLYMER SHEETS

| APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE I 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 I CLASS-SUBCLASS |
CHEN, VIVIAN 1787 428-332000
1. Char}‘ge of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). g 1)2{';2;;3511;3;&2 rlg; [tl(i/ e31 ;:cgistered patent attorneys | Wilson Sonsini Goodrich & Rosati

| 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
Q- U . . L 2 registered patent attorneys or agents. If no name is

Fee Address" indication (or "Fee Address" Indication form PTO/ listed, no name will be printed.
AIA/47 or PTO/SB/47; Rev 03-02 or more recent) attached. Use of a 3
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 [J 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

)

. 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.

| 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: 17858825

Filing Date: 06-Jul-2022

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

Filer: Garrett T Potter/James Brady
Attorney Docket Number: 22773-826.310

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Description Fee Code Quantity Amount Suz-s'l'g(t:)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 Sul:’-;l';(t:)l in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1200
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Electronic Acknowledgement Receipt

EFSID: 47798455
Application Number: 17858825
International Application Number:
Confirmation Number: 1348

Title of Invention:

MULTILAYER POLYMER SHEETS

First Named Inventor/Applicant Name:

Chunhua LI

Customer Number:

107046

Filer:

Garrett T Potter/James Brady

Filer Authorized By:

Garrett T Potter

Attorney Docket Number: 22773-826.310
Receipt Date: 05-APR-2023
Filing Date: 06-JUL-2022
Time Stamp: 17:14:07

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type DA

Payment was successfully received in RAM $1200

RAM confirmation Number E202345H15016147

Deposit Account

Authorized User

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

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

113063

22773-826-310-issue-fee-
- 1
! Issue Fee Payment (PTO-856) transmittal-04-05-2023.pdf ne

9c9b39ccelee8b8565020943f419e2a4dbS)
9e8a2

Warnings:
Information:
37609
2 Fee Worksheet (SB06) fee-info.pdf no 2
5d1a4cca0725ba%e5b79b35ff56663862fe|
e%a
Warnings:
Information:
Total Files Size (in bytes)1 150672

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New 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.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.USP[O.gOV

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
17/858,825 05/16/2023 11648090 22773-826.310 1348
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 (8§00)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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TO:  patentdocket@wsgr.com

FROM: noreply@uspto.gov

CC:  PatentCenter_eOfficeAction@uspto.gov

SUBJECT: USPTO: Patent Electronic System - Correspondence Notification for Customer Number
107046

Thu Apr 27 05:10:37 EDT 2023

Dear Patent Center Customer:
Correspondence Address:

Align Technology, Inc. / WSGR
650 Page Mill Road

Palo Alto,CALIFORNIA,94304
UNITED STATES

This is a courtesy notification regarding the following USPTO patent
application(s) associated with your Customer Number, 107046, that have new
outgoing correspondence. This correspondence is now available for viewing in
Patent Center.

The official date of notification of the outgoing correspondence will be indicated
on the form (e.g., PTOL-90) accompanying the correspondence.

Disclaimer:

The list of documents shown below are provided as a courtesy and is not part of
the official file wrapper. The content of the images shown in the Image File
Wrapper is the official record.

To view your correspondence online, please sign in to Patani Ganter and then
select Workbench/View correspondence. To update your email address(es),
select Manage/Manage customer numbers.

If you have any questions, please contact the Patent Electronic Business Center
(EBC) at ebc@uspto.gov or 866-217-9197 Monday — Friday, 6 a.m. to midnight
ET.

Please do not reply to this email as it was sent from an unmonitored mailbox.
Sincerely,
The Patent Center Team
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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

wWww.uspto.gov

APPLICATION NO. ISSUE DATE PATENT NO.

17/858,825 16-MAY-23 11648090

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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TO:  patentdocket@wsgr.com

FROM: noreply@uspto.gov

CC: patentcenter_eofficeaction@uspto.gov

SUBJECT: USPTO: Patent Electronic System - Correspondence Notification for Customer Number
107046

Tue May 16 05:04:18 EDT 2023

Dear Patent Center Customer:
Correspondence Address:

Align Technology, Inc. / WSGR
650 Page Mill Road

Palo Alto,CALIFORNIA,94304
UNITED STATES

This is a courtesy notification regarding the following USPTO patent
application(s) associated with your Customer Number, 107046, that have new
outgoing correspondence. This correspondence is now available for viewing in
Patent Center.

The official date of notification of the outgoing correspondence will be indicated
on the form (e.g., PTOL-90) accompanying the correspondence.

Disclaimer:

The list of documents shown below are provided as a courtesy and is not part of
the official file wrapper. The content of the images shown in the Image File
Wrapper is the official record.

To view your correspondence online, please sign in to Patani Ganter and then
select Workbench/View correspondence. To update your email address(es),
select Manage/Manage customer numbers.

If you have any questions, please contact the Patent Electronic Business Center
(EBC) at ebc@uspto.gov or 866-217-9197 Monday — Friday, 6 a.m. to midnight
ET.

Please do not reply to this email as it was sent from an unmonitored mailbox.
Sincerely,
The Patent Center Team
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