Doc Code: PA.. PTO/AIA/82A (07-13)
Document Description: Power of Attorney Approved for use through 03/31/2021. OMB 0651-0035

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.

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE
REGISTERED PRACTITIONERS

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/82B) to identify the application to which the
Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the application number and filing date are identified in the Power of
Attorney by Applicant form. If neither form PTO/AIA/82A nor form PTO/AIA82B identifies the application to which the Power of Attorney is
directed, the Power of Attorney will not be recognized in the application.

Application Number 62/816708

Filing Date March 11, 2019

First Named Inventor Donald E. Running

Title TOTAL REVERSE SHOULDER SYSTEMS AND METHODS
Art Unit Not applicable
Examiner Name Not applicable

Attorney Docket Number |SHOLD.013PR

SIGNATURE of Applicant or Patent Practitioner

Signature /Bryan Wahl/ Date (Optional) 06/05/2020

Name Bryan Wahl Registraton | 58878

Number

Title (if Applicant is a | Attorney for Applicant
juristic entity)

Applicant Name (if Applicant is a juristic entity) Shoulder |nn0vatI0nS InC

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. If
more than one applicant, use multiple forms.

/| *Totalof __ 1 forms are submitted.

This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. 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 3 minutes to complete, including gathering, preparing, and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require
to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0O-9199 and select option 2. .
Catalyst v. Shoulder Innovations Exhibit 2001
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Doc Code: PA..

. PTO/AIA/82B (07-13)
Document Description: Power of Attorney Approved for use through 03/31/2021. OMB 0651-0035

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required 1o respond to a collection of information unless it displays a valid OMB control number

POWER OF ATTORNEY BY APPLICANT

| hereby revoke all previous powers of attorney given in the application identified in either the attached transmittal letter or
the boxes below.

Application Number Filing Date

(Note: The boxes above may be left blank if information is provided on form PTO/AIA/82A.)

I hereby appoint the Patent Practitioner(s) associated with the following Customer Number as my/our attorney(s) or agent(s), and
to transact all business in the United States Patent and Trademark Office connected therewith for the application referenced in
the attached transmittal letter (form PTO/AIA/82A) or identified above: |

oR 120995

l:l I hereby appoint Practitioner(s) named in the attached list (form PTO/AIA/82C) as my/our attorney(s) or agent(s), and to transact
all business in the United States Patent and Trademark Office connected therewith for the patent application referenced in the
attached transmittal letter (form PTO/AIA/82A) or identified above. (Note: Complete form PTO/AIA/82C.)

Please recognize or change the correspondence address for the application identified in the attached transmittal
letter or the boxes above to:

The address associated with the above-mentioned Customer Number
OR

D The address associated with Customer Number:
OR

D Firm or
Individual Name
Address

City | State { fzip |
Country

Telephone I Email ]

| am the Applicant (if the Applicant is a juristic entity, list the Applicant name in the box):

Shoulder Innovations, Inc.

[:] tnventor or Joint Inventor (title not required below)

I:l Legal Representative of a Deceased or Legally Incapacitated Inventor (title not required below)

Assignee or Person to Whom the Inventor is Under an Obligation to Assign {provide signer’s title if applicant is a juristic entity)

D Person Who Otherwise Shows Sufficient Proprietary Interest {e.g., a petition under 37 CFR 1.46(b)(2) was granted in the
application or is concurrently being filed with this document) (provide signer’s title if applicant is a juristic entity)
SIGNATURE of Applicant for Patent

The undersigned (whose titigi§ supplied below) is authorized to act on behalf of the applicant {e.g., where the applicant is a juristic entity).

Signature { | Date (Optional) |
Name Robert Bali
Title Chairman

NOTE: Signature - This form must be signed by the applicant in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements
and certifications. If more than one applicant, use multiple forms.

otal of 1 forms are submitted.

This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. 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 3 minutes fo complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individuat case. Any comments on the amount
of time you require to complete this form andfor 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 1480, Alexandria, VA 22313-1450.

Catalyst v. Shoulder Innovyations assistance in completing the form, call 1-800-PTO-8199 and select option 2. Exhibit 2001
PGR2025-00001

Page 2



Electronic Acknowledgement Receipt

EFS ID: 39645374
Application Number: 62816708
International Application Number:
Confirmation Number: 9457

Title of Invention:

TOTAL REVERSE SHOULDER SYSTEMS AND METHODS

First Named Inventor/Applicant Name:

Donald E. Running

Customer Number:

20995

Filer: Bryan W. Wahl/Jennifer Neat
Filer Authorized By: Bryan W. Wahl
Attorney Docket Number: SHOLD.013PR
Receipt Date: 05-JUN-2020
Filing Date: 11-MAR-2019
Time Stamp: 19:12:10
Application Type: Provisional
Payment information:
Submitted with Payment no
File Listing:
Document .. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
1149136
1 Power of Attorney POA.pdf no 2
3c06a1b14898a33dddb9dfe5e7351780c50|
9b3b
c WAL Shoulder Innovations Exhibit 2001
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Information:

Total Files Size (in bytes): 1149136

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.

Catalyst v. Shoulder Innovations Exhibit 2001
PGR2025-00001 Page 4
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS
PC. Bax 1450
Alexandria, Virginia 22313-1450
WWW.USPIO. 2oV

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL, FEE REC'D ATTY.DOCKET.NO TOT CLAIMS|IND CLAIMS
62/816,708 03/11/2019 170 SHOLD.013PR
CONFIRMATION NO. 9457
20995 UPDATED FILING RECEIPT

KNOBBE MARTENS OLSON & BEAR LLP
2040 MAIN STREET
FOURTEENTH FLOOR
IRVINE, CA 92614

N

Date Mailed: 10/24/2019

Receipt is acknowledged of this provisional patent application. It will not be examined for patentability and will
become abandoned not later than twelve months after its filing date. 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 identifying the requested changes, preferably by 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)

Applicant(s)

Donald E. Running, Missoula, MT,;

Robert J. Ball, Holland, MI;
Jason Slone, Silver Lake, IN;

Shoulder Innovations, Inc., Ann Arbor, MI;

Power of Attorney:
Bryan Wahl--58878

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: 03/19/2019

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 62/816,708
Projected Publication Date: None, application is not eligible for pre-grant publication

Non-Publication Request: No

Early Publication Request: No

Catalyst v. Shoulder Innovations

PGR2025-00001

page 1 of 3

Exhibit 2001
Page 5



** SMALL ENTITY **
Title

TOTAL REVERSE SHOULDER SYSTEMS AND METHODS
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

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

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

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

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

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
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

page 2 of 3
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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
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1-202-482-6800.

page 3 of 3
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Docket No.: SHOLD.0O13PR October 21, 2019
Page 1 of 1
Please Direct All Correspondence to Customer Number 20995

RESPONSE TO FORMALITIES NOTICE

Inventor :  Donald E. Running et al.
App. No. : 62/816708
Filed :  March 11, 2019
For :  TOTAL REVERSE SHOULDER
SYSTEMS AND METHODS
Art Unit :  Not yet assigned
Conf No. 2 9457
Mail Stop Missing Parts
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450
Dear Commissioner:

The above-captioned application was filed lacking at least one item that would advance
the application to examination. Enclosed in compliance with 37 CFR 1.53(f) are the following:

(X)  Supplemental ADS
The present application qualifies for small entity status under 37 CFR § 1.27.

(X)  Fees will be paid via EFS Web. Any extension of time will be requested by payment of
the appropriate extension fee.

The Commissioner is hereby authorized to charge any additional fees which may be
required, now or in the future, or credit any overpayment, to Account No. 11-1410.

/Bryan Wahl/
Bryan Wahl

Registration No. 58,878
Registered Practitioner
Customer No. 20995
(949) 760-0404

31555297

Catalyst v. Shoulder Innovations Exhibit 2001
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Docket Number:

SHOLD.0O13PR

SUPPLEMENTAL APPLICATION DATA SHEET

Application Information
Application Number:
Filing Date:

Title:

Attorney Docket Number:

Applicant Information
Applicant Authority Type:
Primary Citizenship Country:
Status:

Given Name:

Middle Name:

Family Name:

City of Residence:

State or Prov. of Residence:
Country of Residence:
Street:

City:

State or Province:

Country:

Postal or Zip Code:

Applicant Authority Type:
Primary Citizenship Country:
Status:

Given Name:

Catalyst v. Shoulder Innovations
PGR2025-00001

62/816708
March 11, 2019

TOTAL REVERSE SHOULDER SYSTEMS AND

METHODS
SHOLD.O13PR

Inventor

us

Full Capacity

Fo-BeDonald

E.

BeterminedRunning
Missoula

MT

us

13827 Port Sheldon Street

Holland
M
us
49424

Inventor

us

Full Capacity
Robert

1 Supplemental 62/816708

March 11, 201910/21/19
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Docket Number:

SHOLD.0O13PR

Middle Name:

Family Name:

City of Residence:

State or Prov. of Residence:
Country of Residence:
Street:

City:

State or Province:

Country:

Postal or Zip Code:

Applicant Authority Type:
Primary Citizenship Country:
Status:

Given Name:

Family Name:

City of Residence:

State or Prov. of Residence:
Country of Residence:
Street:

City:

State or Province:

Country:

Postal or Zip Code:

Correspondence Information

Correspondence Customer Number:
(949) 760-0404
(949) 760-9502

Phone Number:

Fax Number:

Catalyst v. Shoulder Innovations
PGR2025-00001

J.
Ball
Holland
Mi

us

13827 Port Sheldon Street

Holland
M

us
49424

Inventor

us

Full Capacity

Jason

Slone

Silver Lake

IN

USA

13827 Port Sheldon Street

Holland
M

us
49424

20995

2 Supplemental 62/816708

March 11, 201910/21/19
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Docket Number: SHOLD.0O13PR

E-Mail Address: efiling@knobbe.com

Representative Information

Representative Customer Number: 20995

Assignment Information

Assignee Name: Shoulder Innovations, Inc.

Street: 425 North Main Street

City: Ann Arbor

State or Province: Ml

Country: usS

Postal or Zip Code: 48104

Dated: October 21, 2019 By:/Bryan Wahl/
Bryan Wahl

Registration No. 58,878
Registered Practitioner
Customer No. 20995
(949) 760-0404

315556317

3 Supplemental 62/816708

Catalyst v. Shoulder Innovations
PGR2025-00001

March 11, 201910/21/19
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Electronic Patent Application Fee Transmittal

Application Number: 62816708
Filing Date: 11-Mar-2019
Title of Invention: TOTAL REVERSE SHOULDER SYSTEMS AND METHODS

First Named Inventor/Applicant Name:

Filer: Bryan W. Wahl/Sharon Newman

Attorney Docket Number: SHOLD.013PR

Filed as Small Entity

Filing Fees for Provisional

Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Basic Filing:
PROVISIONAL APPLICATION FILING FEE 2005 1 140 140

Pages:
Claims:
Miscellaneous-Filing:

LATE PROVISIONAL FILING FEE/COVER SHEET 2052 1 30 30
Petition:
Patent-Appeals-and-Interference:

Catalyst v. Shoulder Innovations Exhibit 2001
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Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Extension - 5 months with $0 paid 2255 1 1500 1500
Miscellaneous:
Total in USD ($) 1670
Catalyst v. Shoulder Innovations Exhibit 2001

PGR2025-00001
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Electronic Acknowledgement Receipt

EFSID: 37518045

Application Number: 62816708

International Application Number:

Confirmation Number: 9457

Title of Invention: TOTAL REVERSE SHOULDER SYSTEMS AND METHODS

First Named Inventor/Applicant Name:

Customer Number: 20995
Filer: Bryan W. Wahl/Wendi Manzanares
Filer Authorized By: Bryan W. Wahl
Attorney Docket Number: SHOLD.013PR
Receipt Date: 21-0CT-2019
Filing Date: 11-MAR-2019
Time Stamp: 19:05:32
Application Type: Provisional

Payment information:

Submitted with Payment yes

Payment Type CARD

Payment was successfully received in RAM $1670

RAM confirmation Number E20190KJ05511933
Deposit Account 111410
Authorized User Wendi Manzanares

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

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

Catalys@%.c%bméf@mﬁag%g%and reexamination processing fees)

Exhibit 2001
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File Listing:

Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
16692
1 Applicant Response to Pre-Exam Transmittal_Missing_Parts_Res no 1
Formalltles NOtIce ponse.pdf 3be1c893 1aef1fdff31203688182a7c3acl 34
ddc
Warnings:
Information:
39555
2 Application Data Sheet Supplemental_ADS.pdf no 3
1360aa39a560d5c940c1cc0269c58c 70639
9a8c7
Warnings:
Information:
This is not an USPTO supplied ADS fillable form
33780
3 Fee Worksheet (SB06) fee-info.pdf no 2
5db87803b441ac34d75f19c385e97aabd b0y
7d1es
Warnings:
Information:
Total Files Size (in bytes): 90027

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.

Catalyst v. Shoulder Innovations Exhibit 2001
PGR2025-00001 Page 15



‘w\'m

UNITED STATES PATENT AND TRADEMARK OFFICE

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

PC. Bax 1450

Alexandria, Virginia 22313-1450

WWW.USPLO.ZOV

[ APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
62/816,708 03/11/2019 SHOLD.013PR
CONFIRMATION NO. 9457
20995 FORMALITIES LETTER

KNOBBE MARTENS OLSON & BEAR LLP

2040 MAIN STREET W

FOURTEENTH FLOOR
IRVINE, CA 92614

Date Mailed: 03/20/2019

NOTICE TO FILE MISSING PARTS OF PROVISIONAL APPLICATION
FILED UNDER 37 CFR 1.53(c)
Filing Date Granted

An application number and filing date have been accorded to this provisional application. The items indicated
below, however, are missing. Applicant is given TWO MONTHS from the date of this Notice within which to file
all required items and pay any fees required below to avoid abandonment. Extensions of time may be obtained by
filing a petition accompanied by the extension fee under the provisions of 37 CFR 1.136(a).

+ The statutory basic filing fee is missing.

« The provisional application cover sheet under 37 CFR 1.51(c)(1), which may be an application data sheet (37
CFR 1.76), is required identifying:
« the name(s) of the inventor(s).
« either city and state, or city and foreign country, of the residence of each inventor.
+ Surcharge as set forth in 37 CFR 1.16(g) must be submitted.
The surcharge is due for late submission of filing fee or cover sheet.

SUMMARY OF FEES DUE:

The fee(s) required within TWO MONTHS from the date of this Notice to avoid abandonment is/are itemized
below. Small entity discount is in effect. If applicant is qualified for micro entity status, an acceptable Certification

of Micro Entity Status must be submitted to establish micro entity status. (See 37 CFR 1.29 and forms
PTO/SB/15A and 15B.)

+ $ 140 basic filing fee.

+ $ 30 surcharge.
+ $( 0) previous unapplied payment amount.

+$170 TOTAL FEE BALANCE DUE.

page 1of 2

Catalyst v. Shoulder Innovations Exhibit 2001
PGR2025-00001 Page 16



Replies must be received in the USPTO within the set time period or must include a proper Certificate of Mailing
or Transmission under 37 CFR 1.8 with a mailing or transmission date within the set time period. For more
information and a suggested format, see Form PTO/SB/92 and MPEP 512.

Replies should be mailed to:

Mail Stop Missing Parts
Commissioner for Patents
P.O. Box 1450

Alexandria VA 22313-1450

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web, including a copy
of this Notice and selecting the document description "Applicant response to Pre-Exam Formalities Notice".
https:/sportal.uspto.gov/authenticate/AuthenticateUserLocalEPF.html

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or
visit our website at http.//www.uspto.gov/ebc.

If you are not using EFS-Web to submit your reply, you must include a copy of this notice.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

[/ltan/

page 2 of 2
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PC. Bax 1450

Alexandria, Virginia 22313-1450

WWW.USPLO.ZOV

APPLICATION FILING or GRP ART
NITMBER 371(c) DATE UNIT FII. FEE REC'D ATTY.DOCKET.NO TOT CLAIMSRIND CLAIMS
62/816,708 03/11/2019 0.00 SHOLD.0O13PR
CONFIRMATION NO. 9457
20995 FILING RECEIPT
KNOBBE MARTENS OLSON & BEAR LLP
2040 MAIN STREET N A

FOURTEENTH FLOOR
IRVINE, CA 92614

Date Mailed: 03/20/2019

Receipt is acknowledged of this provisional patent application. It will not be examined for patentability and will
become abandoned not later than twelve months after its filing date. Any correspondence concerning the application
must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE, NAME OF
APPLICANT, 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 Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections 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

Inventor(s)
None
Applicant(s)
Shoulder Innovations, Inc., Ann Arbor, MI;
Power of Attorney:
Bryan Wahl--58878

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: 03/19/2019

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 62/816,708

Projected Publication Date: None, application is not eligible for pre-grant publication

Non-Publication Request: No

Early Publication Request: No

** SMALL ENTITY **

Title

TOTAL REVERSE SHOULDER SYSTEMS AND METHODS

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No
page 1 of 3
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PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

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

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

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

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

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
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.

page 2 of 3
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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
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1-202-482-6800.

page 3 of 3
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DocCode — SCORE

SCORE Placeholder Sheet for IFW Content

Application Number: 62816708 Document Date: 03/11/2019

The presence of this form in the IFW record indicates that the following document type was received
in electronic format on the date identified above. This content is stored in the SCORE database.

Since this was an electronic submission, there is no physical artifact folder, no artifact folder is
recorded in PALM, and no paper documents or physical media exist. The TIFF images in the IFW
record were created from the original documents that are stored in SCORE.

Drawing

At the time of document entry (noted above):

e USPTO employees may access SCORE content via eDAN using the Supplemental Content
tab, or via the SCORE web page.

e External customers may access SCORE content via PAIR using the Supplemental Content
tab.

Form Revision Date: August 26, 2013
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DocCode — APPENDIX

SCORE Placeholder Sheet for IFW Content

Application Number: 62816708 Document Date: 03/11/2019

The presence of this form in the IFW record indicates that the following document type was received
in electronic format on the date identified above. This content is stored in the SCORE database.

Since this was an electronic submission, there is no physical artifact folder, no artifact folder is
recorded in PALM, and no paper documents or physical media exist. The TIFF images in the IFW
record were created from the original documents that are stored in SCORE.

Appendix

At the time of document entry (noted above):

e USPTO employees may access SCORE content via eDAN using the Supplemental Content
tab, or via the SCORE web page.

e External customers may access SCORE content via PAIR using the Supplemental Content
tab.

Form Revision Date: August 26, 2013
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Diameters (e.g., 24,29 mm)
Version (e.g., 0,5,10,&15 Deg)
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C ntral Screws

Examples of compatible implant systems:
Diameter: 6.5mm
Length: 20, 25, 30, 35, 40, 45, 50mm
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PTO/AIA/14 (02-18)
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 o a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | SHOLD.013PR

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | TOTAL REVERSE SHOULDER SYSTEMS AND METHODS

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

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

Secrecy Order 37 CFR 5.2:

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

Inventor Information:

Inventor (1

Legal Name
Prefix| Given Name Middle Name Family Name Suffix
E Il'o be Determined E
Residence Information (Select One) e US Residency Non US Residency Active US Military Service
City State/Province Country of Residencd

Mailing Address of Inventor:

Address 1

Address 2

City State/Province | |

Postal Code Countryi | |

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 P0995

Email Address efiling@knobbe.com | Add Email | [Remove Email

Application Information:

Title of the Invention TOTAL REVERSE SHOULDER SYSTEMS AND METHODS
Attorney Docket Number| SHOLD.013PR Small Entity Status Claimed [X]
Application Type Provisional v
Subject Matter Utility v
Total Number of Drawing Sheets (if any) 22 Suggested Figure for Publication (if any)
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PTO/AIA/14 (02-18)

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 o a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | SHOLD.013PR
Application Number

Application Data Sheet 37 CFR 1.76

Title of Invention | TOTAL REVERSE SHOULDER SYSTEMS AND METHODS

Filing By Reference:

Only complete this section when filing an application by reference under 35 U.S.C. 111(c) and 37 CFR 1.57(a). Do not complete this section if
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be
provided in the appropriate section(s) below (i.e., “Domestic Benefit/National Stage Information” and “Foreign Pricrity 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 7
filed application

Publication Information:

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

Req uest Not to Publish. | nhereby request that the attached application not be published under

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

Representative Information:

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application {(see 37 CFR 1.32).

Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer
Number will be used for the Representative Information during processing.

Please Select One: e Customer Number US Patent Practitioner (O Limited Recognition (37 CFR 11.9)
Customer Number P0995

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 v Remove
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
Additional Domestic Benefit/National Stage Data may be generated within this form
by selecting the Add button.
Catalyst v. Shoulder Innovations Exhibit 2001
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PTO/AIA/14 (02-18)
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 o a collection of information unless it contains a valid OMB control number.

L Attorney Docket Number | SHOLD.013PR
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | TOTAL REVERSE SHOULDER SYSTEMS AND METHODS

Foreign Priority Information:

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (PDX)I the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(i){1) and {2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1).

Remove |

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

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

Add button.

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

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

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

NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March

16, 2013, will be examined under the first inventor to file provisions of the AlA.
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PTO/AIA/4 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032

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

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

Attorney Docket Number | SHOLD.0O13PR

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | TOTAL REVERSE SHOULDER SYSTEMS AND METHODS

Authorization or Opt-Out of Authorization to Permit Access:

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

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

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

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

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

(1).

B. Search Results from U.S. Application to EPO - Unless box 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.
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PTO/AIA/14 (02-18)

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 o a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | SHOLD.013PR

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | TOTAL REVERSE SHOULDER SYSTEMS AND METHODS

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 Remove

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:

vI

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. X

Organization Name Shoulder Innovations, Inc.

Mailing Address Information For Applicant:

Address 1 25 North Main Street

Address 2

City Ann Arbor State/Province MI
Country | s Postal Code 48104
Phone Number Fax Number

Email Address

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

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.
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PTO/AIA/14 (02-18)

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 o a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | SHOLD.013PR

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | TOTAL REVERSE SHOULDER SYSTEMS AND METHODS

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.

Remove
If the Assignee or Non-Applicant Assignee is an Organization check here. ]
Prefix Given Name Middle Name Family Name Suffix
Mailing Address Information For Assignee including Non-Applicant Assignee:
Address 1
Address 2
City State/Province
Countryi 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 |/Bryan Wahl/ Date (YYYY-MM-DD)| 2019-03-11
First Name | Bryan Last Name | Wahl Registration Number | (58878
Additional Signature may be generated within this form by selecting the Add button.
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PTO/AIA/4 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032

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

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

Attorney Docket Number | SHOLD.0O13PR

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | TOTAL REVERSE SHOULDER SYSTEMS AND METHODS

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandna, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related tc a patent
application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection of this information
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SHOLD.009WO PATENT

TOTAL SHOULDER PROSTHESIS HAVING INSET GLENOID IMPLANT
CONVERTIBLE FROM ANATOMIC TO REVERSE
[0001] This application claims the benefit under 35 U.S.C. § 119(e) as a
nonprovisional of U.S. Prov. App. No. 62/485839 filed on April 14, 2017, which is hereby

incorporated by reference in its entirety.

BACKGROUND

[0002] Shoulder Replacement is a commonly performed medical procedure for
treatment of osteoarthritis, rheumatoid arthritis, as well as for treatment of certain deformities
related to oncological indications as well as trauma. There are two primary types of
articulations available to surgeons for treatment: anatomic and reverse. With anatomic, the
surgeon replaces the articular surfaces with industrial materials such that the articulating
surfaces are substantially the same shape as the natural anatomy. A stem can be commonly
fixed inside the canal of the humerus, a metallic articular head can be rigidly fixed to the
proximal aspect of the same, the articular head having a convex articular surface adapted to
articulate with the glenoid implant. The glenoid implant can include on its back side (medial
side) certain pegs or posts or fins adapted to be rigidly fixed within the glenoid fossa of the
scapula and on its front side a concave or flat articular surface adapted to articulate with the
humeral head of the humeral implant.

[0003] When a reverse prosthesis is used, the articular surface is reversed in that
the metallic ball is rigidly fixed to the glenoid fossa of the scapula, and the concave articular
surface is rigidly fixed to the humeral bone, thereby reversing the fashion of articulation of
the prosthesis.

[0004] The surgeon chooses between the two types of prostheses by assessing a
number of conditions of the patient including level of pain, patient activity level, deformity or
severity of the boney degradation, the strength of surrounding soft tissues, and present or
absence of prior surgery, and particularly the health and strength of the rotator cuff muscle
and tendon. Disease of the rotator cuff is common among patients with arthritis of the

shoulder. In this circumstance, it is commonly observed that the absence of insufficiency of
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the rotator cuff leads to a condition where the anatomic shoulder replacement prosthesis is
not sufficiently stabilized by surrounding soft tissue. In this case, a reverse shoulder
replacement prosthesis can be preferred in some cases due to the higher inherent stability of
the articulation. In addition, the reverse prosthesis can advantageously utilize the remaining
muscles in a way they can be more effective in the absence of the other soft tissue structures
by adjusting the position of the articular surfaces within the joint.

[0005] It is not uncommon that a surgeon selects to use an anatomic prosthesis
and is provides effective treatment to the patient though the shoulder replacement operation.
However, over time and during use of the prosthesis, the patient’s rotator cuff complex can
become insufficient, tear, or generally be diseased such that it can no longer perform its
function associated with normal joint kinematics. In this case, the surgeon can elect to
perform a second operation to remove the anatomic prosthesis, and replace the anatomic
prosthesis with a reverse prosthesis.

[0006] Several attempts have been made to attempt to address the need of
conversion of the articular surface without interruption of the fixation. Primarily, these are
created using a two (or more) system, where there is a metallic fixation component which is
rigidly fixed to the glenoid fossa, and a polyethylene (PE) articular component which is
secondarily fixed to the metallic component, and provides the concave articular surface
adapted to articular with the humeral prosthesis. While referred to herein as a PE component,
some embodiments do not require the use of polyethylene and can be made of other
biocompatible materials depending on the desired clinical result. The PE component is
commonly fixed to the metallic fixation component by conventional industrial techniques
such as snap fit mechanisms, snap rings, compression pins, overmolding of the PE and other
such means.

[0007] A challenge of this particular articulation in some cases is that the glenoid
fossa is relatively small, and commonly there is much reduced presence of bone in patients
with arthritis. In this context, the surgeon has limited positioning and bone to work with in
order to fit within the patient. In addition, the surgeon must be careful not to overstuff the
joint, meaning implant components that move the new articulating surface far from its

original position such that the soft tissues is unnaturally tensioned, which can lead to
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instability, accelerated where, soft tissue failure, pain, reduced range of motion, or fracture of
the prosthesis and surrounding bone. Facing these conditions, the prosthesis typically needs
to be designed to remain relatively thin (commonly, 1 piece, where PE glenoid implants
typically have a 4mm thick articular surface). In order to design these modular components,
there can be little additional packaging space provided into which to fit the attachment
mechanisms necessary for use without adversely affecting the performance of the overall
joint replacement procedure. Thus, typically, these designs lead to “over-optimization” of the
fixation and articular portions in order to provide sufficient attachment mechanisms such that
either: the PE is too thin to be sufficiently strong, the metallic components are too small to
provide sufficient fixation, or the overall mechanism is insufficiently rigid causing there to be
secondary wear surfaces, and generation of wear particles leading to PE disease.

[0008] A problem that can exist is that in the case where the surgeon wants to
change the prosthesis type, the anatomic prosthesis is commonly well fixed and adapted to
the patient’s body such that removal of the prosthesis can be very destructive, and leave
natural bone remaining that is perhaps insufficient to support the fixation of the reverse
prosthesis. What is needed is a prosthesis system that provides a means by which the
articulating surfaces of the implant can be exchanged such that the anatomic surfaces can be
converted to reverse surfaces, while not exchanging the fixation components.

[0009] What is also needed is a simple means by which the surgeon can implant
an inset anatomic articulating glenoid implant whereby at a later date, can remove the
anatomic articulating surface and replace it with a reverse articulating surface such that the
primary means of fixation remains well fixed in the glenoid fossa at the moment of articular

exchange.

SUMMARY

[0010] In some embodiments, disclosed herein is a method of performing a
reversible anatomic shoulder replacement procedure. The method can include any number of:
reaming a cavity into the glenoid; and inserting an anatomic glenoid articular implant into the

glenoid cavity, the glenoid anatomic articular implant comprising a medial surface configured
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to mate with the glenoid cavity, a central peg extending medially from the medial surface, a
lateral surface configured to articulate with a humeral component; and an intermediate
component between the lateral surface and the medial surface, the intermediate component
having an outer diameter reversibly attached to a snap ring attached to a fixation ring, the
snap ring and the fixation ring at least partially implanted within the glenoid cavity. The
anatomic glenoid articular implant can be partially or fully inset into the glenoid cavity. The
cavity could be circular, oval, or another shape.

[0011] Also disclosed herein is a method of converting an anatomic to a reverse
shoulder prosthesis, including any number of: identifying a patient with an anatomic glenoid
articular implant within a glenoid cavity, the anatomic articular implant comprising a medial
surface mated with the glenoid cavity, a central peg extending medially from the medial
surface, a lateral surface articulating with a humeral component; and a central component
between the lateral surface and the medial surface, the central component having an outer
diameter reversibly attached to a snap ring and a fixation ring, the snap ring and the fixation
ring at least partially implanted within the glenoid cavity; inserting a implant removal tool
through the lateral articulating surface of the anatomic glenoid articular implant sufficient to
collapse the snap ring; removing the anatomic glenoid articular implant while leaving the
fixation ring in place within the glenoid cavity; and inserting a reverse shoulder implant into
the glenoid cavity sufficient to actuate the snap ring such that the reverse shoulder implanted
is reversibly fixed to the fixation ring. Inserting the removal tool can include driving pins, a
drill bit, or another tool of the removal tool through the lateral articulating surface of the
anatomic glenoid articular implant.

[0012] In some embodiments, also disclosed herein is a reversible anatomic
shoulder replacement system, that can include any number of: a fixation ring configured to be
positioned within the glenoid cavity, the fixation ring comprising a peripheral edge
comprising an outer diameter and a plurality of spaced-apart radially inward indents in the
peripheral edge, the fixation ring comprising a groove configured to house a snap ring
therein; a snap ring comprising an expanded configuration and a collapsed configuration; and
an anatomic articular implant comprising a medial surface configured to mate with the

glenoid cavity, a central peg extending medially from the medial surface, a lateral surface
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configured to articulate with a humeral component; and an intermediate component between
the lateral surface and the medial surface, the intermediate component having an outer
diameter reversibly attached to the snap ring and the fixation ring, the snap ring and the
fixation ring configured to be at least partially implanted within the glenoid cavity. The
groove can include anti-rotation tabs. The peripheral edge of the fixation ring can be
configured to facilitate bone ingrowth, e.g., via an osteoinductive or osteoconductive surface.
The groove can be a circumferential groove. The lateral surface can include any appropriate
material, such as polyethylene.

[0013] Also disclosed herein is a reverse shoulder replacement kit for an anatomic
shoulder replacement system, that can include any number of: an implant removal tool
configured to bore through a medial surface of the anatomic glenoid articular implant
sufficient to collapse a snap ring; and remove an anatomic glenoid articular implant while
leaving a fixation ring in place within the glenoid cavity; and a reverse shoulder implant
configured to be implanted into the glenoid cavity, the reverse shoulder implant comprising a
generally cylindrical component comprising a medial surface configured to mate with the
glenoid cavity, a central receptacle for housing an articular post therethrough, and a plurality
of peripheral screw holes; a lateral surface, and a central post extending away from the lateral
surface, wherein the reverse shoulder implant is configured to reversibly mate with the snap

ring and fixation ring embedded in the glenoid cavity to anchor the reverse shoulder implant.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] FIG. 1 illustrates a lower perspective view of an embodiment of a fixation
support which can be an annular fixation ring in some embodiments that can be fixed at least
partially within a prepared glenoid cavity.

[0015] FIG. 2 illustrates an upper perspective view of an embodiment of a
support, €.g., an annular ring 100.

[0016] FIGS. 3 and 4 illustrate an embodiment of an anatomic articular
component 200 for a glenoid cavity which can be made of polyethylene or another

appropriate material.
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[0017] FIGS. 5 and 6 illustrate different perspective views of an embodiment of a
reversible anatomic articular assembly 300 including the anatomic articular component 200,
fixation ring 100, and location for placement of a snap ring 400.

[0018] FIG. 7 illustrates a perspective view of an embodiment of a reverse
fixation disc 700 including a central fixation post 706 that can include a longitudinal axis
aligned along the center of the reverse fixation disc as shown.

[0019] FIGS. 8 and 9 illustrate perspective views of a reverse fixation disc 700
including peripheral screw holes 704, fixation ring 100 and snap ring 400, the snap ring 400
which can have the same mechanism as the anatomic assembly described herein.

[0020] FIGS. 10A-C illustrate part of a method of implanting an anatomic
prosthesis into a reamed glenoid cavity, according to some embodiments of the invention.

[0021] FIGS. 11A-D and 12A-B illustrate a method of removing an anatomic
prosthesis while leaving a fixation ring in place embedded in the glenoid cavity, as well as
embodiments of components for use in the method, according to some embodiments.

[0022] FIGS. 13A-13B, illustrates a method of implanting a replacement reverse

prosthesis in the glenoid cavity, and mating the prosthesis with the implanted fixation ring.

DETAILED DESCRIPTION

[0023] In particular, some embodiments of the invention are focused on
advantageously exchanging the articular surface of the glenoid from a concave shape to a
convex shape, without removing the components or interface having to do with fixation of
the implant into the glenoid fossa.

[0024] In some embodiments, embodiments of the invention can be used or
modified with use with particular advantages of using inset glenoid fixation technology in
anatomic shoulder arthroplasty, such as described, for example, in U.S. Pat. Nos. 8,007,538
and/or 8,778,028 to Gunther, which are hereby incorporated by reference in their entireties.

[0025] What is further described are methods by which the surgeon can achieve
the use of the inset glenoid technology with an anatomic articulation, while after having the
ability to convert the technology to a reverse articulation, without requiring removal the rigid

fixation between the inset fixation and the scapula bone (in other words, allowing the rigid
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fixation support between the inset fixation and the scapula bone to remain in place during
conversion from an anatomic to a reverse prosthesis).

[0026] Some embodiments of the invention can utilize an inset glenoid
articulation implant described by Gunther et al. including in U.S. Pat. No. 8,007,538 or
8,778,028. However, some embodiments of the invention can also utilize onlay glenoid
articulation implants. The peripheral rim of the implant can in some cases have an important
role in the fixation stability of the implant and its resistance to motion relative to the glenoid
bone during articulation. In addition, it is recognized that a known “rule of thumb” in the
industry is that the bearing component of the glenoid implant, such as the polyethylene (PE)
component, should be at least about 3mm thick at its thinnest position in order to achieve a
sufficient material strength to minimize risk of accelerated implant failure. Of course, this
rule is only a guide, but has proven helpful in assessing longevity of implant designs. With
these points in mind, it is recognized that in some embodiments the design of the implant
(which can be inset in some embodiments) might be improved upon by providing a step in
the outer diameter of the inset glenoid implant at its most medial aspect while being able to
maintain a minimum PE thickness of about or at least about 2mm, 2.5mm, 3mm, 3.5mm,
4mm, or ranges incorporating any of the aforementioned values. In the space that this step
provides is placement of an annular ring which can be rigidly fixed on the outer diameter of
the articular implant such that the outer diameter of the inset glenoid implant remains a
contiguous surface, albeit in some embodiments made a plurality of materials: the lateral
aspect being part of the PE articulation, the medial aspect being the outer diameter of the
annular ring, which can be metallic in some cases. The annular ring and the PE articular
component can be attached to one another through the use of a snap ring mechanism or other
ways, some of which are described elsewhere herein.

[0027] The annular ring can be configured such that its outer diameter presents a
surface to the surrounding bone which can be adapted to be biologically attractive for the
growth of surrounding bone tissue. This technology can be achieved by several means such
as, for example, various coatings or secondary manufacturing operations, mechanical
modification through machining operations, creation of an adapted surface using 3D printing

manufacturing, or other means. One advantage of the surface on the outer diameter is such
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that over the course of the healing process following surgery, bone grows and adapts itself to
this annular ring so as to provide rigid attachment of surrounding bone to the annular ring.
Thus, at the moment of articular component exchange, the ring is well fixed to bone, and
following removal of the PE articulation component, the ring remains well fixed within the
glenoid bone, and can be useful as a support surface in attachment of a new reverse
articulating surface to the bone.

[0028] FIG. 1 illustrates a lower perspective view of an embodiment of a fixation
support which can be an annular fixation ring in some embodiments that can be fixed at least
partially within a prepared glenoid cavity. The annular ring 100 can include a central cavity
106 and a plurality of radially inward indents 102 in the outer circumference of the peripheral
edge 104 of the annular ring 100 as shown and be sized and configured for fixation screw
clearance. The ring 100 could have any number of indents 102 such as 1, 2, 3,4, 5,6,7, 8,9,
10, or more, or ranges including at least two of the aforementioned values. The indents 102
could be regularly or irregularly spaced apart along the circumference in some embodiments,
and have a curved shape as shown or other shapes. As shown, the peripheral edge 104 can
include a coating or other surface, e.g., osteoinductive or osteoconductive surface to facilitate
bone ingrowth and fixation into the cavity. The surface could include, for example, cortical
bone, cancellous bone, particulate matter, a powder form, granules, chips, a synthetic bone
substitute, growth factors and/or bone growth promoting proteins, or combinations thereof.
The annular ring 100 can also include a groove or slot 108 that can be oriented along the
outer circumference of the central cavity 106 (e.g., inner diameter of the ring) and configured
to house a snap ring therein (not shown).

[0029] FIG. 2 illustrates an upper perspective view of an embodiment of a
support, e.g., an annular ring 100, showing the indents 102 as previously described. Also
shown is the groove or slot 108 configured to house a snap ring as well as radially-inward
extending anti-rotation tabs 112. The outer diameter of the peripheral edge 104 of the annular
ring 100 can match that of a bearing, e.g., polyethylene component in some embodiments.

[0030] FIGS. 3 and 4 illustrate an embodiment of an anatomic articular
component 200 for a glenoid cavity which can be made of polyethylene or another

appropriate material. The anatomic articular component 200 can include a concave
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articulating surface 202 as shown, as well as a central fixation post or peg 204, which can be
only a single post or peg in some cases, and be aligned coaxially with the center of the
implant. The peripheral edge of the implant could have a generally cylindrical shape in some
embodiments, and/or have a circular, oval, or other cross-section. The articular component
200 can also include a feature configured to mate with the fixation support, such as a
cylindrical component 206 lateral to the articular surface 202 that can have an outer diameter
that corresponds to the inner diameter of the fixation support (not shown) as well as a slot or
groove (not shown) configured to house a snap ring (not shown). The outer diameter of the
component 206 can be in some cases less than, such as about or at least about 5%, 10%, 20%,
30%, 40%, 50%, or more less than that of the outer diameter of the articulating surface 202 of
the anatomic articular component 200, or ranges including any two of the aforementioned
values.

[0031] FIGS. 5 and 6 illustrate different perspective views of an embodiment of a
reversible anatomic articular assembly 300 including the anatomic articular component 200,
fixation ring 100, and location for placement of a snap ring 400 as previously described and
illustrated.

[0032] FIG. 7 illustrates a perspective view of an embodiment of a reverse
fixation implant, e.g., disc 700 including a central fixation post 706 that can include a
longitudinal axis aligned along the center of the reverse fixation disc as shown. The medial
surface 702 of the disc can include a central receptacle 708 for an articular post, as well as a
plurality, e.g., 2, 3, 4, or more screw holes 704 oriented more peripherally with respect to the
peripheral edge 706 of the disc, which can be generally cylindrical as shown, or another
suitable geometry.

[0033] FIGS. 8 and 9 illustrate perspective views of a reverse fixation disc 700
including peripheral screw holes 704, fixation ring 100 and snap ring 400, the snap ring 400
which can have the same mechanism as the anatomic assembly described herein. Also shown
is the other end of the receptacle 708 for the articular post that can extend through the
implant. The apertures 704 (e.g., screw holes) can be axially aligned and configured to
correspond with each of the indents 102 of the fixation ring 100 with the indents 102 as

previously described, to house fixation screws therethrough.
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[0034] FIGS. 10A-10C illustrates part of a method of implanting an anatomic
prosthesis into a reamed glenoid cavity, according to some embodiments of the invention. A
pocket P can be prepared, such as by reaming, in the glenoid G (shown in FIG. 10A), which
can be an appropriate shape, such as circular as shown, ovoid, or other geometries, with a
central distal extending hole H for a central peg in some embodiments, as shown in FIG. 10C.
The anatomic implant, one embodiment of which is shown in FIG. 10B along with the
fixation ring and snap ring, can be implanted into the cavity, shown schematically in FIG.
10C such as in a partially or completely inset manner, with about or at least about 10%, 20%,
30%, 40%, 50%, 60%, 70%, 80%, 90%, or 100% of the thickness of the peripheral edge of
the implant inset below the prepared glenoid surface, or ranges including any two of the
aforementioned values. The attachment of the ring to the PE implant can be preferably
achieved in a reversible fashion using techniques and tools available to a surgeon such that
the operation can be performed in situ, or in place within the patient. In order to accomplish
this, a snap ring mechanism can be utilized such that another component, such as an angular
metallic ring is positioned between the bearing component, e.g., PE component and the snap
ring and/or metallic ring.

[0035] FIG. 11A schematically illustrates an anatomic articular implant 300
inserted into bone, such as the glenoid cavity. FIG. 11B schematically illustrates a side view,
and FIG. 11C a top view, of an implant that can be as previously described. As shown in
FIGS. 11A-D and 12 in some embodiments, at the moment the surgeon seeks to remove the
PE component from the annular ring, the snap ring 400 (shown in phantom in FIG. 11C) can
be collapsed in order to eliminate its interference fit between the annular ring and the PE
component. This can be performed through the use of a guide 600 shown in FIG. 11D which
can be placed over the surface of the PE component which can be in situ. In some
embodiments, the guide 600 can have an elongate shaft 601 and a distal end 604 including an
annular sidewall 606 defining a cavity 608 and an open distal end configured to have an inner
diameter that can match, substantially match, or be the same size or larger than the outer
diameter of the peripheral edge of the bearing component of the implant, such that the

annular sidewall 606 and cavity 608 is placed over the glenoid implant. Release pins 602, a
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drill, or other tool can be axially advanced into apertures 607 of the guide 600 to facilitate
release of the snap ring from the glenoid implant.

[0036] The guide 600 provides positioning of a plurality of holes, e.g., about or at
least about two, three, four, five, or more holes positioning around the periphery of the PE
implanted such that which a drill or pin 602 is mechanically driven into the guide holes 607,
they are aligned to force the snap ring 400 in an radially inward fashion to allow for release of
the snap ring. FIG. 12A schematically illustrates the guide 600 being advanced toward the
glenoid implant 300 in situ in the glenoid G, along with pins 602 that can be placed in
apertures 607 of the guide 600. Once a number of pins 602, e.g., three pins are driven through
the guide and PE component, the snap ring is collapsed, and the PE component and snap ring
can be removed from the annular fixation ring as an assembly, as shown in FIG. 12B. At this
point, what remains is the annular fixation ring well fixed within the glenoid fossa. In some
embodiments, the fixation ring may not be fully counter-sunk, and be partially rather than
fully inset, within the glenoid surface, and/or stand proud of the glenoid surface. With time,
the fixation ring can have some bony ingrowth.

[0037] As shown in FIG. 13A, in some embodiments, an implant such as a disc,
e.g., a metallic disc (e.g., as shown in FIGS. 7-9 for example) can then be placed into the
previously implanted fixation ring 100 including a groove 108 configured to fit a new snap
ring 400 as previously described. The implant 1300 can include a glenosphere 1302 with an
offset peg 1303 configured to fit with baseplate 1304 with shaft 1306 (schematically shown
in section view), and snap ring 400. The baseplate can have a longitudinal axis A2 that is
offset from the longitudinal axis of the glenosphere Al in some embodiments. FIG. 13B
illustrates the reverse implant assembled and deployed within the glenoid cavity. Methods as
disclosed herein can have several non-limiting potential advantages, including the following:

1. an outer diameter adapted to provide for a snap ring fit between the disc and

annular ring in the same manner as the PE component and the annular ring;

2. a peg, pin, screw or other fixation means which is adapted to fit deeper into

the central portion of the glenoid fossa to provide additional fixation means,

3. a central tapered hole into which a reverse ball articulating component can be

placed and rigidly fixed; and
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4. several peripheral holes through which screws can be driven to further

increase the rigidity of fixation between the fixation disc and bone.

[0038] Following the removal of the anatomic, e.g., PE component, the surgeon
can further prepare the glenoid fossa for the reverse fixation disc by drilling a centrally
positioned hole. The hole can be adapted to receive a pin, post, screw, or other feature which
is integrally attached to the medial aspect of the fixation disc. As the fixation disc can be
positioned within the annular ring, the central fixation protrusion can be positioned within
this hole in the glenoid bone such that further fixation rigidity is obtained.

[0039] Following the placement of the fixation disc in the annular ring, the
surgeon can drill additional holes in the glenoid bone through peripheral holes in the fixation
disc, which provides the ability to drive fixation screws through the fixation disc into the
glenoid bone, even further improving rigidity, in addition to providing rotational stability.
Due to the size constrains of the components, it can be advantageous to design the annular
ring in a fashion that provides sufficient clearance through which these fixation screws can
pass. To this end, the annular ring can be designed such that at on its periphery are several
(four) indents of circular shape that provides clearance for passing of the peripheral screws.

[0040] Once the fixation disc is well fixed to the glenoid bone, the spherical
articular component is introduced to the fixation disc. On its medial aspect, the articular
component can have a cone-shaped protrusion which can be adapted to fit rigidly into a cone
shaped hole centrally located within the fixation disc. This can provide a rigid fixation means
by which the articular component is fixed to the fixation components using a technique and
mechanism well known in the art.

[0041] Some embodiments of the modular, convertible shoulder system as
disclosed for example herein can include several unique advantages not considered
elsewhere, including but not limited to one or more of the following:

° The use of an annular fixation ring can further improve the fixation potential

of inset glenoid technology as described herein. The ring can increase the
rigidity of the overall PE glenoid construct, reducing its deflection under load,

and improves fixation rigidly.
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° The outer aspect of the annular ring can provide a surface which adheres to
bone biologically and mechanically which provides further improvement of
the rigidity of the fixation over time and in response to load in consideration
of Wolf’s law.

° This improved rigidity and fixation can be provided with no sacrifice of the
3mm minimum material thickness of the PE component, so that joint
mechanics can be maintained with no change in the overall stack height of the
anatomic prosthesis.

° The attachment mechanism between the PE articular and annular ring can be
reversible in situ, meaning the PE component can be removed from the
annular ring which the ring remains in the bone, and can be performed in a
manner which is nondestructive to the ring or the surrounding bone.

° The annular ring can be shaped so as to provide a receptacle into which a
reverse articulation can be inserted and rigidly fixed.

° The ring can provide clearance so that further rigidity can be obtained by
passing screws through the reverse fixation disc, annular ring, and bone.

° The fixation disc can provide a female receptacle into which the articular
sphere’s attachment post can be positioned. Providing a female receptacle is
shown in some cases to be an easy surgical technique and very robust
attachment mechanism.

[0042] Various other modifications, adaptations, and alternative designs are of
course possible in light of the above teachings. Therefore, it should be understood at this
time that within the scope of the appended claims the invention may be practiced otherwise
than as specifically described herein. It is contemplated that various combinations or
subcombinations of the specific features and aspects of the embodiments disclosed above
may be made and still fall within one or more of the inventions. Further, the disclosure
herein of any particular feature, aspect, method, property, characteristic, quality, attribute,
element, or the like in connection with an embodiment can be used in all other embodiments
set forth herein. Accordingly, it should be understood that various features and aspects of the

disclosed embodiments can be combined with or substituted for one another in order to form
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varying modes of the disclosed inventions. Thus, it is intended that the scope of the present
inventions herein disclosed should not be limited by the particular disclosed embodiments
described above. Moreover, while the invention is susceptible to various modifications, and
alternative forms, specific examples thereof have been shown in the drawings and are herein
described in detail. It should be understood, however, that the invention is not to be limited
to the particular forms or methods disclosed, but to the contrary, the invention is to cover all
modifications, equivalents, and alternatives falling within the spirit and scope of the various
embodiments described and the appended claims. Any methods disclosed herein need not be
performed in the order recited. The methods disclosed herein include certain actions taken by
a practitioner; however, they can also include any third-party instruction of those actions,
either expressly or by implication. For example, actions such as “insetting an implant into a
glenoid cavity” includes “instructing the insetting of an implant into the glenoid cavity.” The

ranges disclosed herein also encompass any and all overlap, sub-ranges, and combinations

9 9

thereof. Language such as “up to,” “at least,” “greater than,” “less than,” “between,” and the
like includes the number recited. Numbers preceded by a term such as “approximately”,
“about”, and “substantially” as used herein include the recited numbers (e.g., about 10% =
10%), and also represent an amount close to the stated amount that still performs a desired
function or achieves a desired result. For example, the terms “approximately”, “about”, and
“substantially” may refer to an amount that is within less than 10% of, within less than 5% of,
within less than 1% of, within less than 0.1% of, and within less than 0.01% of the stated

amount.
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WHAT IS CLAIMED IS:

1. A method of performing a reversible anatomic shoulder replacement
procedure, comprising:

reaming a cavity into the glenoid; and

inserting an anatomic glenoid articular implant into the glenoid cavity, the
glenoid anatomic articular implant comprising a medial surface configured to mate
with the glenoid cavity, a central peg extending medially from the medial surface, a
lateral surface configured to articulate with a humeral component; and an intermediate
component between the lateral surface and the medial surface, the intermediate
component having an outer diameter reversibly attached to a snap ring attached to a
fixation ring, the snap ring and the fixation ring at least partially implanted within the

glenoid cavity.

2. The method of Claim 1, wherein the anatomic glenoid articular implant is

partially inset into the glenoid cavity.

3. The method of Claim 1, wherein the anatomic glenoid articular implant is

fully inset into the glenoid cavity.

4. The method of Claim 1, wherein the cavity comprises a circular cavity.

5. The method of Claim 1, wherein the cavity comprises an oval cavity.

6. A method of converting an anatomic to a reverse shoulder prosthesis,
comprising:

identifying a patient with an anatomic glenoid articular implant within a
glenoid cavity, the anatomic articular implant comprising a medial surface mated with

the glenoid cavity, a central peg extending medially from the medial surface, a lateral
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surface articulating with a humeral component; and a central component between the
lateral surface and the medial surface, the central component having an outer diameter
reversibly attached to a snap ring and a fixation ring, the snap ring and the fixation
ring at least partially implanted within the glenoid cavity;

inserting a implant removal tool through the lateral articulating surface of the
anatomic glenoid articular implant sufficient to collapse the snap ring;

removing the anatomic glenoid articular implant while leaving the fixation
ring in place within the glenoid cavity; and

inserting a reverse shoulder implant into the glenoid cavity sufficient to
actuate the snap ring such that the reverse shoulder implanted is reversibly fixed to

the fixation ring.

7. The method of Claim 6, wherein inserting the removal tool comprises driving
pins of the removal tool through the lateral articulating surface of the anatomic glenoid

articular implant.

8. A reversible anatomic shoulder replacement system, comprising:

a fixation ring configured to be positioned within the glenoid cavity, the
fixation ring comprising a peripheral edge comprising an outer diameter and a
plurality of spaced-apart radially inward indents in the peripheral edge, the fixation
ring comprising a groove configured to house a snap ring therein;

a snap ring comprising an expanded configuration and a collapsed
configuration; and

an anatomic articular implant comprising a medial surface configured to mate
with the glenoid cavity, a central peg extending medially from the medial surface, a
lateral surface configured to articulate with a humeral component; and an intermediate
component between the lateral surface and the medial surface, the intermediate
component having an outer diameter reversibly attached to the snap ring and the
fixation ring, the snap ring and the fixation ring configured to be at least partially

implanted within the glenoid cavity.
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9. The system of Claim 8, wherein the groove comprises anti-rotation tabs.

10. The system of Claim 8, wherein the peripheral edge of the fixation ring is

configured to facilitate bone ingrowth.

11. The system of Claim 10, wherein the peripheral edge of the fixation ring

comprises an osteoinductive or osteoconductive surface.

12. The system of Claim 8, wherein the groove is a circumferential groove.
13. The system of Claim 8, wherein the lateral surface comprises polyethylene.
14. A reverse shoulder replacement kit for an anatomic shoulder replacement

system, comprising:

an implant removal tool configured to bore through a medial surface of the
anatomic glenoid articular implant sufficient to collapse a snap ring; and remove an
anatomic glenoid articular implant while leaving a fixation ring in place within the
glenoid cavity; and

a reverse shoulder implant configured to be implanted into the glenoid cavity,
the reverse shoulder implant comprising a generally cylindrical component
comprising a medial surface configured to mate with the glenoid cavity, a central
receptacle for housing an articular post therethrough, and a plurality of peripheral
screw holes; a lateral surface, and a central post extending away from the lateral
surface,

wherein the reverse shoulder implant is configured to reversibly mate with the
snap ring and fixation ring embedded in the glenoid cavity to anchor the reverse

shoulder implant.
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ABSTRACT OF THE DISCLOSURE
Disclosed are prosthesis systems and methods that provide ways by which the
articulating surfaces of the implant can be exchanged such that the anatomic surfaces can be
converted to reverse surfaces, while not exchanging the fixation components. Also disclosed
herein are methods by which the surgeon can implant an inset anatomic articulating glenoid
implant whereby at a later date, can remove the anatomic articulating surface and replace it
with a reverse articulating surface such that the primary means of fixation remains well fixed

in the glenoid fossa at the moment of articular exchange.
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SHOLD.O13PR PATENT

TOTAL REVERSE SHOULDER SYSTEMS AND METHODS

BACKGROUND

[0001] Shoulder Replacement is a commonly performed medical procedure for
treatment of osteoarthritis, rheumatoid arthritis, as well as for treatment of certain deformities
related to oncological indications as well as trauma. There are two primary types of
articulations available to surgeons for treatment: anatomic and reverse. With anatomic, the
surgeon replaces the articular surfaces with industrial materials such that the articulating
surfaces are substantially the same shape as the natural anatomy. A stem can be commonly
fixed inside the canal of the humerus, a metallic articular head can be rigidly fixed to the
proximal aspect of the same, the articular head having a convex articular surface adapted to
articulate with the glenoid implant. The glenoid implant can include on its back side (medial
side) certain pegs or posts or fins adapted to be rigidly fixed within the glenoid fossa of the
scapula and on its front side a concave or flat articular surface adapted to articulate with the
humeral head of the humeral implant.

[0002] When a reverse prosthesis is used, the articular surface is reversed in that
the metallic ball is rigidly fixed to the glenoid fossa of the scapula, and the concave articular
surface is rigidly fixed to the humeral bone, thereby reversing the fashion of articulation of
the prosthesis.

[0003] The surgeon chooses between the two types of prostheses by assessing a
number of conditions of the patient including level of pain, patient activity level, deformity
or severity of the boney degradation, the strength of surrounding soft tissues, and present or
absence of prior surgery, and particularly the health and strength of the rotator cuff muscle
and tendon. Disease of the rotator cuff is common among patients with arthritis of the
shoulder. In this circumstance, it is commonly observed that the absence of insufficiency of
the rotator cuff leads to a condition where the anatomic shoulder replacement prosthesis is
not sufficiently stabilized by surrounding soft tissue. In this case, a reverse shoulder
replacement prosthesis can be preferred in some cases due to the higher inherent stability of

the articulation. In addition, the reverse prosthesis can advantageously utilize the remaining

Catalyst v. Shoulder Innovations Exhibit 2001
PGR2025-00001 Page 81



muscles in a way they can be more effective in the absence of the other soft tissue structures
by adjusting the position of the articular surfaces within the joint.

[0004] It is not uncommon that a surgeon selects to use an anatomic prosthesis
and is provides effective treatment to the patient though the shoulder replacement operation.
However, over time and during use of the prosthesis, the patient’s rotator cuff complex can
become insufficient, tear, or generally be diseased such that it can no longer perform its
function associated with normal joint kinematics. In this case, the surgeon can elect to
perform a second operation to remove the anatomic prosthesis, and replace the anatomic
prosthesis with a reverse prosthesis.

[0005] Several attempts have been made to attempt to address the need of
conversion of the articular surface without interruption of the fixation. Primarily, these are
created using a two (or more) system, where there is a metallic fixation component which is
rigidly fixed to the glenoid fossa, and a polyethylene (PE) articular component which is
secondarily fixed to the metallic component, and provides the concave articular surface
adapted to articular with the humeral prosthesis. While referred to herein as a PE component,
some embodiments do not require the use of polyethylene and can be made of other
biocompatible materials depending on the desired clinical result. The PE component is
commonly fixed to the metallic fixation component by conventional industrial techniques
such as snap fit mechanisms, snap rings, compression pins, overmolding of the PE and other
such means.

[0006] A challenge of this particular articulation in some cases is that the glenoid
fossa is relatively small, and commonly there is much reduced presence of bone in patients
with arthritis. In this context, the surgeon has limited positioning and bone to work with in
order to fit within the patient. In addition, the surgeon must be careful not to overstuff the
joint, meaning implant components that move the new articulating surface far from its
original position such that the soft tissues is unnaturally tensioned, which can lead to
instability, accelerated where, soft tissue failure, pain, reduced range of motion, or fracture of
the prosthesis and surrounding bone. Facing these conditions, the prosthesis typically needs
to be designed to remain relatively thin (commonly, 1 piece, where PE glenoid implants
typically have a 4mm thick articular surface). In order to design these modular components,

there can be little additional packaging space provided into which to fit the attachment
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mechanisms necessary for use without adversely affecting the performance of the overall
joint replacement procedure. Thus, typically, these designs lead to “over-optimization” of the
fixation and articular portions in order to provide sufficient attachment mechanisms such that
either: the PE is too thin to be sufficiently strong, the metallic components are too small to
provide sufficient fixation, or the overall mechanism is insufficiently rigid causing there to
be secondary wear surfaces, and generation of wear particles leading to PE disease.

[0007] A problem that can exist is that in the case where the surgeon wants to
change the prosthesis type, the anatomic prosthesis is commonly well fixed and adapted to
the patient’s body such that removal of the prosthesis can be very destructive, and leave
natural bone remaining that is perhaps insufficient to support the fixation of the reverse
prosthesis. What is needed is a prosthesis system that provides a means by which the
articulating surfaces of the implant can be exchanged such that the anatomic surfaces can be
converted to reverse surfaces, while not exchanging the fixation components.

[0008] What is also needed is a simple means by which the surgeon can implant
an inset anatomic articulating glenoid implant whereby at a later date, can remove the
anatomic articulating surface and replace it with a reverse articulating surface such that the
primary means of fixation remains well fixed in the glenoid fossa at the moment of articular

exchange.

DETAILED DESCRIPTION

[0009] In some embodiments, disclosed herein are various embodiments of a total
reverse shoulder system, including a variety of humeral trays, humeral bearings, inset
glenoid baseplates, threaded locking inserts, and glenospheres. Glenoid surgical techniques
are also described, which can utilize various tools including but not limited to sizer/angle
guides, stem drill guides, glenoid baseplate inserters, calibrated central drills, peripheral drill
guides with fixed or variable angles, central screws, fixed angle peripheral compression
screws, variable angle peripheral screws, and glenosphere inserters. Dimensions listed on the
accompanying Figures are non-limiting examples only.

[0010] In some embodiments, embodiments of the invention can be used or

modified with use with particular advantages of using inset glenoid fixation technology in
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anatomic shoulder arthroplasty, such as described, for example, in U.S. Pat. Nos. 8,007,538
and/or 8,778,028 to Gunther, which are hereby incorporated by reference in their entireties.

[0011] Furthermore, embodiments of the invention can be used or modified with
use with systems and methods as disclosed, for example, in U.S. Pub. No. 2018/0368982 to
Ball, which is hereby incorporated by reference in its entirety, and appended hereto as an
Appendix.

[0012] Various other modifications, adaptations, and alternative designs are of
course possible in light of the above teachings. Therefore, it should be understood at this
time that within the scope of the appended claims the invention may be practiced otherwise
than as specifically described herein. It is contemplated that various combinations or
subcombinations of the specific features and aspects of the embodiments disclosed above
may be made and still fall within one or more of the inventions. Further, the disclosure
herein of any particular feature, aspect, method, property, characteristic, quality, attribute,
element, or the like in connection with an embodiment can be used in all other embodiments
set forth herein. Accordingly, it should be understood that various features and aspects of the
disclosed embodiments can be combined with or substituted for one another in order to form
varying modes of the disclosed inventions. Thus, it is intended that the scope of the present
inventions herein disclosed should not be limited by the particular disclosed embodiments
described above. Moreover, while the invention is susceptible to various modifications, and
alternative forms, specific examples thereof have been shown in the drawings and are herein
described in detail. It should be understood, however, that the invention is not to be limited
to the particular forms or methods disclosed, but to the contrary, the invention is to cover all
modifications, equivalents, and alternatives falling within the spirit and scope of the various
embodiments described and the appended claims. Any methods disclosed herein need not be
performed in the order recited. The methods disclosed herein include certain actions taken
by a practitioner; however, they can also include any third-party instruction of those actions,
either expressly or by implication. For example, actions such as “insetting an implant into a
glenoid cavity” includes “instructing the insetting of an implant into the glenoid cavity.” The

ranges disclosed herein also encompass any and all overlap, sub-ranges, and combinations

29 CC 29 CC

thereof. Language such as “up to,” “at least,” “greater than,” “less than,” “between,” and the

like includes the number recited. Numbers preceded by a term such as “approximately”,
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“about”, and “substantially” as used herein include the recited numbers (e.g., about 10% =
10%), and also represent an amount close to the stated amount that still performs a desired
function or achieves a desired result. For example, the terms “approximately”, “about”, and
“substantially” may refer to an amount that is within less than 10% of, within less than 5%
of, within less than 1% of, within less than 0.1% of, and within less than 0.01% of the stated

amount.
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