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Application No. Applicant(s)
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Notice of Abandonment Exarmines Art Unit
NATALIE MOSS 1653

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--

This application is abandoned in view of:

1. X Applicant’s failure to timely file a proper reply to the Office letter mailed on 09 January 2015.

(a) [ A reply was received on (with a Certificate of Mailing or Transmission dated ), which is after the expiration of the
period for reply (including a total extension of time of month(s)) which expired on
(b) [J A proposed reply was received on , but it does not constitute a proper reply under 37 CFR 1.113 to the final rejection.

(A proper reply under 37 CFR 1.113 to a final rejection consists only of: (1) a timely filed amendment which places the
application in condition for allowance; (2) a timely filed Notice of Appeal (with appeal fee); or (3) if this is utility or plant

application, a timely filed Request for Continued Examination (RCE) in compliance with 37 CFR 1.114. Note that RCEs are not
permitted in design applications.)

(c) [ A reply was received on but it does not constitute a proper reply, or a bona fide attempt at a proper reply, to the non-
final rejection. See 37 CFR 1.85(a) and 1.111. (See explanation in box 7 below).

(d) X No reply has been received.

2. [ Applicant's failure to timely pay the required issue fee and publication fee, if applicable, within the statutory period of three months
from the mailing date of the Notice of Allowance (PTOL-85).

(@) [0 The issue fee and publication fee, if applicable, was received on (with a Certificate of Mailing or Transmission dated

), which is after the expiration of the statutory period for payment of the issue fee (and publication fee) set in the Notice of
Allowance (PTOL-85).

(b) [J The submitted fee of $ is insufficient. A balance of § is due.
The issue fee required by 37 CFR 1.18is $ . The publication fee, if required by 37 CFR 1.18(d), is $ .
(c) [ The issue fee and publication fee, if applicable, has not been received.

3.0 Applicant’s failure to timely file corrected drawings as required by, and within the three-month period set in, the Notice of
Allowability (PTO-37).

(a) [J Proposed corrected drawings were received on (with a Certificate of Mailing or Transmission dated ), which is
after the expiration of the period for reply.

(b) [J No corrected drawings have been received.

4. [] The letter of express abandonment which is signed by the attorney or agent of record or other party authorized under 37 CFR
1.33(b). See 37 CFR 1.138(b).

5. [ The letter of express abandonment which is signed by an attorney or agent (acting in a representative capacity under 37 CFR
1.34) upon the filing of a continuing application.

6. [] The decision by the Board of Patent Appeals and Interference rendered on and because the period for seeking court review
of the decision has expired and there are no allowed claims.

7. 0 The reason(s) below:

/KAREN COCHRANE CARLSON/
Primary Examiner, Art Unit 1656

Petitions to revive under 37 CFR 1.137, or requests to withdraw the holding of abandonment under 37 CFR 1.181, should be promptly filed to minimize
any negative effects on patent term.
U.S. Patent and Trademark Office

PTOL-1432 (Rev. 07-14) Notice of Abandonment Part of Paper No. 20150903
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Office Action Summary Examiner Art Unit AIA (First Inventor to File)
NATALIE MOSS 1653 N

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

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM THE MAILING DATE OF
THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status
1)[X Responsive to communication(s) filed on 11/24/2014.
[ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon _____ .
2a)[] This action is FINAL. 2b)[X] This action is non-final.
3)[J An election was made by the applicant in response to a restriction requirement set forth during the interview on
; the restriction requirement and election have been incorporated into this action.
4)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5K Claim(s) 1-16.19 and 20 is/are pending in the application.
5a) Of the above claim(s) 2,13-16,19 and 20 is/are withdrawn from consideration.

6)[] Claim(s) is/are allowed.

7)X Claim(s) 1 and 3-12is/are rejected.

8)[] Claim(s) _____is/are objected to.

9)[] Claim(s) are subject to restriction and/or election requirement.

* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a
participating intellectual property office for the corresponding application. For more information, please see
hitp/hwww usplo gov/eatents/init_events/poh/index.jsp or send an inquiry to PPHfeadback@uspio.qoy.

Application Papers
10)[] The specification is objected to by the Examiner.
11)[] The drawing(s) filed on is/are: a)[_] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

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

Priority under 35 U.S.C. § 119
12)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a)J Al b)[JSome** c)[] None of the:
1.[] Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No.
3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
** See the attached detailed Office action for a list of the certified copies not received.

Attachment(s})

1) & Notice of References Cited (PTO-892) 3) D Interview Summary (PTO-413)
. . Paper No(s)/Mail Date.

2) & Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4) D Other- —

Paper No(s)/Mail Date

U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20150105
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DETAILED ACTION
This Office Action is in response to the papers filed on 27 February 2013.
APPLICANT’S ELECTION
A requirement for restriction was issued by Examiner Lora Driscoll on 04 January 2012.
Applicants’ election without traverse of Group Il (Claims 1 and 3-12; drawn to a method for

propagation of a non-adherent culture of mesenchymal stem cells) in the reply filed on 27

February 2013 is acknowledged.
Upon further consideration, Examiner has rejoined Claim 2.
Claims 13-16 and 19-20 are withdrawn from further consideration pursuant to 37 CFR

1.142(b), as being drawn to a nonelected invention, there being no allowable generic or linking

claim.

PRIORITY

Acknowledgement of Provisional Application 60/801661, filed on 19 May 2006, is made.

CLAIMS UNDER EXAMINATION

Claims 1-20 are pending. Claims 1-12 have been examined on their merits.
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Claim Rejections - 35 USC § 112

The following is a quotation of 35 U.S.C. 112(b):

(b) CONCLUSION.—The specification shall conclude with one or more claims particularly
pointing out and distinctly claiming the subject matter which the inventor or a joint inventor
regards as the invention.

The following is a quotation of 35 U.S.C. 112 (pre-AlA), second paragraph:
The specification shall conclude with one or more claims particularly pointing out and distinctly
claiming the subject matter which the applicant regards as his invention.

Claims 2-3, 8 and 10-11 are rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AlA),
second paragraph, as being indefinite for failing to particularly point out and distinctly claim the
subject matter which the inventor or a joint inventor, or for pre-AlA the applicant regards as the
invention.

I™ and Teflon" respectively. Because the rademarks are used in the

Claims 2-3 recites Matrige
cited claims as a limitation o dentify or describe 3 particular matenal or product, the claim doss
nat comply with the reguirements of the 35 US.C. 1120 or pre-AlA 35 LLE.C. 112, second

paragraph. Ex parte Simpson, 218 USPGQ 1020 (Bd. App. 1882).

Claim 8 recites the term "substantially". The term "substantially” is a relative term which renders
the claim indefinite. The term "substantially" is not defined by the claim, the specification does
not provide a standard for ascertaining the requisite degree, and one of ordinary skill in the art

would not be reasonably apprised of the scope of the invention.
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Claims 10-11 are drawn to an in vivo method of treatment. Claim 1 recites an in vitro method of
cell propagation. Hence, an in vivo method of treatment lacks antecedent basis in an in vitro

method of culture. Appropriate correction is required.

Claim Rejections - 35 USC § 102

The following is a quotation of the appropriate paragraphs of pre-AlA 35 U.S.C. 102 that form
the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —

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

e) the invention was described in (1) an application for patent, published under section 122(b),
by another filed in the United States before the invention by the applicant for patent or (2) a
patent granted on an application for patent by another filed in the United States before the
invention by the applicant for patent, except that an international application filed under the
treaty defined in section 351(a) shall have the effects for purposes of this subsection of an

application filed in the United States only if the international application designated the United
States and was published under Article 21(2) of such treaty in the English language.

Claims 1, 3, 5-8 and 10-12 are rejected under pre-AlA 35 U.S.C. 102b as being anticipated by
Huang et al. (Chondrogenesis of Human Bone Marrow-Derived Mesenchymal Stem Cells in

Agarose Culture. (2004) The Anatomical Record Part A 278A:428-436).

Huang et al. teaches a method that comprises culturing human mesenchymal stem cells in
agarose constructs (See Abstract). Therefore Claims 1 and 3 are included in this rejection

(Claims 1 and 3).
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Huang teaches that said cells are harvested from human patients by filtering and centrifugation
(See page 429, right “Materials and Methods”). Therefore the art teaches mechanical
manipulation of said cells. Claim 5 is rejected (Claim 5). The art teaches that said cells are
isolated from bone marrow (hence, a biological sample containing mesenchymal stem cells)
(See page 429, right “Materials and Methods”).Therefore Claims 6-7 are rejected (Claims 6-7).

Said cells are interpreted to be substantially purified. Therefore Claim 8 is rejected (Claim 8).

Because Huang anticipates the mesenchymal stem cells of Claim 1, they are suitable for
administration to a subject, wherein the subject is human. Therefore Claims 10-11 are included

in this rejection (Claims 10-11).

Huang teaches that said cells are cultured for 21 days (See page 430, right column, first

paragraph). Therefore Claim 12 is included in this rejection (Claim 12).

Therefore Huang et al. anticipates Applicant’s invention as claimed.

Claims 1, 3-5 and 10-12 are rejected under pre-AlA 35 U.S.C. 102b as being anticipated by
Wang et al. (Ex vivo expansions and transplantations of mouse bone marrow-derived

hematopoietic stem/progenitor cells. J Zhejiang Univ SCI 2004 5(2):157-163).

Wang et al. disclose a method of culturing mesenchymal stem cells (See Abstract).
Mesenchymal stem cells are grown in Teflon culture bags (See page 158 right column, second

paragraph). Therefore Claims 1 and 3 are rejected (Claims 1 and 3).
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Claim 4 is included in this rejection because the art does not teach the use of trypsin in said

propagation (Claim 4).

Culture of said cells in a Teflon bag anticipates Claim 5 (Claim 5).

Because Wang anticipates the mesenchymal stem cells of Claim 1, they are suitable for
administration to a subject, wherein the subject is human. Therefore Claims 10-11 are included

in this rejection (Claims 10-11).

The art teaches culture for 7 days (See page 158 right column, second paragraph). Therefore

Claim 12 is rejected (Claim 12).

Therefore Wang et al. anticipates Applicant’s invention as claimed.

Claims 1-2, 5-8 and 10-12 are rejected under pre-AlA 35 U.S.C. 102(e) as being anticipated by
Lin et al. (Human Mesenchymal Stem Cells And Culturing Methods Thereof. US 2007/0128722,

filed on 05 December 2005).

Lin et al teach a method that comprises culturing mesenchymal stem cells obtained from cord
blood on Matrigel (See [0072]). Therefore Claims 1-2 are anticipated (Claims 1-2). Said cells
are isolated from cord blood (See [0076]). Said isolation anticipates mechanical manipulation of
said cells. Therefore Claim 5 is rejected (Claim 5). Further, isolation form cord blood (a

biological sample) anticipates Claims 6-7 (Claims 6-7). Said isolated cells anticipate Claim 8
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(Claim 8). Because Lin anticipates the mesenchymal stem cells of Claim 1, they are suitable for
administration to a subject, wherein the subject is human. Therefore Claims 10-11 are included

in this rejection (Claims 10-11).

Lin teaches culturing cells for 7-10 days (See [0057]). Therefore Claim 12 is included in this

rejection (Claim 12).

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

obviousness rejections set forth in this Office action:

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

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 (1966),
that are applied for establishing a background for determining obviousness under pre-AlA 35
U.S.C. 103(a) are summarized as follows:

1. Determining the scope and contents of the prior art.

2. Ascertaining the differences between the prior art and the claims at issue.

3. Resolving the level of ordinary skill in the pertinent art.

4. Considering objective evidence present in the application indicating obviousness or

nonobviousness.
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Claims 1 and 9 are rejected under pre-AlA 35 U.S.C. 103(a) as being unpatentable over Huang

et al.

Claim 1 is rejected as recited supra.

Huang teaches that said cells are cultured for 21 days (See page 430, right column, first

paragraph).

While the art teaches that said cells are cultured in the agarose, Huang does not teach the final

concentration of said cells at the end of the culture period.

The amount final concentration of cells obtained depends on the total culture time, which is a

results effective variable. Culturing cells for a defined period of time to obtain a desired

concentration of cells is well known in the art. The final concentration would be arrived at

through experimental optimization. Therefore Claim 9 Is rendered obvious (Claim 9).

Therefore Huang et al. renders obvious Applicant's Invention as claimed.

Conclusion

No claims are allowed.
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Any inquiry concerning this communication or earlier communications from the examiner
should be directed to NATALIE MOSS whose telephone number is (571) 270-7439. The
examiner can normally be reached on Monday-Friday, 8am-5pm EST.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Sharmila Landau can be reached on (571) 272-0614. The fax phone number for the
organization where this application or proceeding is assigned is (571) 270-8439.

Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished
applications is available through Private PAIR only. For more information about the APIR

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

PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you
would like assistance from a USPTO Customer Service Representative or access to the

automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/NATALIE MOSS/
Examiner
Art Unit 1653

/KAREN COCHRANE CARLSON/

Primary Examiner, Art Unit 1656
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Application No. Applicant/Patent Under
. . . Reexamination
Transmittal Communication on 12/227,458 MCNIECE, IAN
Petition Deciding Official Office of
Petitions
ANDREA SMITH OPET

--The MAILING DATE of this communication appears on the cover sheet with the correspondence address. -

(ADDITIONAL PARTY'S CORRESPONDENCE ADDRESS)

"| Michael Cohen
Proteonomix, Inc.

. |40 East Ridgewood Ave.
Suite 415

Paramus, NJ 07652

Enclosed is a copy of the latest communication from the United States Patent and Trademark Office in the above-identified
Application/Patent.

U.S. Patent and Trademark Office

Part of Paper No. 2014
Rev. 8/2013



UNITED STATES PATENT AND TRADEMARK OFFICE

Commissioner for Patents
United States Patent and Trademark Office
P.O. Box 1450

Alexandria, VA 22313-1450
www.uspio.gov

In re Application of :
Ian McNiece : DECISION ON PETITION

Application No. 12/227,458 : TO WITHDRAW FROM
Filed: October 23, 2009 : RECORD

Attorney Docket No. PROTEO-32848/US-2/PCT

This is a decision on the Request to Withdraw as attorney or agent under 37 CFR § 1.36(b) filed
May 24, 2013. ’

The request is NOT APPROVED.

The requested change in the correspondence address is improper.

The Office will only accept correspondence address changes to the most current address
information provided for the assignee of the entire interest that properly became of record under
37 CFR 3.71, or, if no assignee of the entire interest has properly been made of record, the most
current address information provided for the first named inventor.

37 CFR 3.71(c) states:

An assignee becomes of record either in a national patent
application or a reexamination proceeding by filing a statement in
compliance with § 3.73(b) that is signed by a party who is
authorized to act on behalf of the assignee.

As there is currently no Statement under 37 CFR 3.73(b) with the current assignee information of
record in the present application, and since the current address information for the first named
inventor was not provided, the Office cannot change the correspondence address to the address
listed in the Request to Withdraw. !

Additionally, if the correspondence address is that of an assignee, then the assignee of the entire
right, title and interest must also comply with 37 CFR 1.31.

! See USPTO Form No. PTO/SB/96.



Application/Control Number: 12/227,458 Page 2
Art Unit: OPET

37 CFR 1.31 states:

An applicant for patent may file and prosecute the applicant's own case, or the
applicant may give power of attorney so as to be represented by one or more
patent practitioners or joint inventors, except that a juristic entity (e.g.,
organizational assignee) must be represented by a patent practitioner even if the
Juristic entity is the applicant. The Office cannot aid in the selection of a patent
practitioner.

Further, the Office will no longer change the correspondence address to that of a new practitioner

unless the Request is accompanied by a power of attorney to a new practitioner (e.g., Form
- PTO/SB/81).

In view of the above, all future communications from the Office will continue to be directed to
the above-listed address unless properly notified by the applicant.

This application file is being referred to Technology Center Art Unit 1653 for review of the
response filed February 27, 2013.

Telephone inquiries concerning this decision should be directed to the undersigned at (571) 272-
3226. Telephone inquiries regarding the examination of the application should be directed to the
Technology Center at (571) 272-1600.

|7 ndsea Srmith]
Andrea Smith
Paralegal Specialist
Office of Petitions

cc: Michael Cohen
Proteonomix, Inc.
140 East Ridgewood Ave.
Suite 415
Paramus, NJ 07652



A NEW STRATEGY FOR IMPROVING CLAIM CLARITY USING GLOSSARIES
Still Accepting Applications!

The Glossary Pilot Program began June 2, 2014 and will run for six months
or until 200 petitions are granted for participation into the program.

Benefits of Participation - Expedited Examination
Applications accepted into this pilot program will receive expedited
processing up to the issuance of a first Office action.

Pilot Program Eligibility
Acceptance into the pilot program requires that the application be classified -
in software-related technological fields that fall under the examination jurisdiction
of USPTO Technology Centers 2100, 2400, and 2600 or the Business Methods
area of Technology Center 3600.

Applications must be filed electronically using EFS-Web system and include a
petition to make special using Form PTO/SB/436 (no petition fee is required).

For complete information, please visit:
www.uspto.gov/patents/init_events/glossary_initiative.jsp

For questions and additional information, please contact:

Seema Rao e Director, Technology Center 2100
571-272-0800 » E-mail: Glossary@uspto.gov




EXTENDED USPTO PATENT APPLICATION INITIATIVES
AFCP 2.0 and QPIDS have been extended through Sept. 30, 2015

After Final Consideration Pilot 2.0 (AFCP 2.0)

AFCP 2.0 is ideal for situations where an examiner
and applicant may be close to an agreement

‘:% Examiner Interview

Under AFCP 2.0, for an accepted submission, the examiner will schedule and conduct an
interview with you to discuss the results of a limited search and consideration, if the submission does
not place the application in condition for allowance. You will benefit in an interview from the additional
search and consideration afforded by the pilot, even when the results do not lead to allowance.

Take advantage of a new feature in AFCP 2.0

AFCP 2.0 now incorporates a new form to more prominently point out an examiner’s decision and
rationale regarding the after-final response. In applications that include an AFCP 2.0 request, an
examiner will complete and attach the AFCP 2.0 Decision form in the next action mailed to the applicant.
This new form will start being mailed after Nov. 1, 2014.

For information on the AFCP 2.0 Pilot program, please visit: www.uspto.gov/patents/init_events/afcp.jsp E 7 -:'; :
Questions regarding AFCP 2.0 can be sent to afterfinalconsiderationpilotafcp20@uspto.gov L

For an application-specific issue with AFCP 2.0, contact Tariq Hafiz, Director, Technology Center 2600, at 571-272-4550

Quick Path Information

Disclosure Statement ofufe

The QPIDS pilot program may eliminate the need for a Request for Continued Examination (RCE) with
an information disclosure statement (IDS) filed after payment of the issue fee.

For complete information on the QPIDS program, please visit: www.uspto.gov/patents/init_events/qpids.jsp
For an application-specific issue with QPIDS, contact Remy Yucel by telephone at (571) 272-0700 or irem.yucel@uspto.gov.

Please visit the Patent Application Initiatives webpage for
2 | information on these and additional Patent Application Initiatives.
www.uspto.gov/patents/init_events/patapp-initiatives-timeline.jsp

United States Patent and Trademark Office | 600 Dulany Street | Alexandria, VA 22314

Sept. 2014




UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.USPto oV
| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
12/227,458 10/23/2009 Tan Mcniece PROTEQO-32848/US-2/PCT
CONFIRMATION NO. 2285
72960

POWER OF ATTORNEY NOTICE
Casimir Jones, S.C.

2275 DEMING WAY, SUITE 310 O DT R
MIDDLETON, WI 53562 0000000/1949718

Date Mailed: 11/20/2014

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 11/19/2014.

» The withdrawal as attorney in this application has been accepted. Future correspondence will be mailed to the
new address of record. 37 CFR 1.33.

Jeefswuser/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1



PTO/SB/83
Doc Code: PET.AUTO U.S. Patent and Trademark Office
Document Description: Petition automatically granted by EFS-Web Department of Commerce
Electronic Petition Request REQUEST FOR WITHDRAWAL AS ATTORNEY OR AGENT AND CHANGE OF
CORRESPONDENCE ADDRESS
Application Number 12227458
Filing Date 23-Oct-2009
First Named Inventor lan Mcniece
Art Unit 1653
Examiner Name LORA DRISCOLL
Attorney Docket Number PROTEQ-32848/US-2/PCT
Title METHOD OF GROWTH OF MESENCHYMAL CELLS UNDER NON-ADHERENT CONDITIONS
FOR CLINICAL APPLICATIONS

Please withdraw me as attorney or agent for the above identified patent application and
the practitioners of record associated with Customer Number: 72960

®

The reason(s) for this request are those described in 37 CFR:

11.116(b}(6)

Certifications

I/We have given reasonable notice to the client, prior to the expiration of the response period, that the practitioner(s)

< . :

intend to withdraw from employment
< I/We have delivered to the client or a duly authorized representative of the client all papers and property (including funds)
AN

to which the client is entitled

K| I/We have notified the client of any responses that may be due and the time frame within which the client must respond

Change the correspondence address and direct all future correspondence to the first named inventor or assignee that has
properly made itself of record pursuant to 37 CFR 3.71(for applications filed before September 16, 2012) or the applicant {for
applications filed on or after September 16, 2012):

Name MCNIECE COHEN FOUNDATION
Address 438 MINORCA AVE

City CORAL GABLES

State FL

Postal Code 33134

Country us




I am authorized to sign on behalf of myself and all withdrawing practitioners.

Signature

/Tanya A. Arenson/

Name

/Tanya A. Arenson/

Registration Number

47391




UNITED STATES PATENT AND TRADEMARK OFFICE

Commissioner for Patents

United States Patent and Trademark Office
P.O. Box 1450

Alexandria, VA 22313-1450
www.uspto.gov

Decision Date: November 19, 2014
DECISION ON REQUEST TO WITHDRAW AS

ATTORNEY/AGENTOF RECORD

In re Application of :

lan Mcniece

ApplicationNo: 15557458

Filed : 23-Oct-2009

Attorney Docket No: PROTEO-32848/US-2/PCT

This is an electronic decision on the Request to Withdraw as attorney or agent of record under 37 CFR § 1.36(b), filed November 19, 2014

The request is APPROVED.

The request was signed by /Tanya A. Arenson/ (registration no. 47391 ) on behalf of all attorneys/agents
associated with Customer Number 72960 . All attorneys/agents associated with Cusotmer Number 72960 have

been withdrawn.

Since there are no remaining attorneys of record, all future communications from the Office will be directed to the first named
inventor or assignee that has properly made itself of record pursuant to 37 CFR 3.71(for applications filed before September 16,
2012) or the applicant (for applications filed on or after September 16, 2012), with correspondence address:

Name MCNIECE COHEN FOUNDATION
Name?2

Address 1 438 MINORCA AVE

Address 2

City CORAL GABLES

State FL

Postal Code 33134
Country us

As a reminder, requester is required to inform the first named inventor or assignee that has properly made itself of record
pursuant to 37 CFR 3.71 (for applications filed before September 16, 2012) or the applicant (for applications filed on or after
September 16, 2012)of the electronically processed petition.

Telephone inquiries concerning this decision should be directed to the Patent Electronic Business Center (EBC) at 866-217-9197.

Office of Petitions



Electronic Acknowledgement Receipt

EFSID: 20741220
Application Number: 12227458
International Application Number:
Confirmation Number: 2285

Title of Invention:

METHOD OF GROWTH OF MESENCHYMAL CELLS UNDER NON-ADHERENT
CONDITIONS FOR CLINICAL APPLICATIONS

First Named Inventor/Applicant Name:

lan Mcniece

Customer Number:

72960

Filer:

Tanya A Arenson/Diana Yang

Filer Authorized By:

Tanya A Arenson

Attorney Docket Number:

PROTEO-32848/US-2/PCT

Receipt Date: 19-NOV-2014
Filing Date: 23-0CT-2009
Time Stamp: 15:04:36

Application Type:

U.S. National Stage under 35 USC 371

Payment information:

Submitted with Payment no
File Listing:
Document . L. . File Size(Bytes)/ Multi Pages
D tD t File N . . .
Number ocument Lescription rie Mame Message Digest | Part/.zip| (ifappl.)
34825
1 Petition automatically granted by EFS petition-request.pdf no 2
b2fdch698066f2716369d5e1958f65333102)

29b3

Warnings:

Information:




Total Files Size (in bytes):| 34825

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.




Office of Petitions: Routing Sheet

4700

Application No. 12/227,458

This application is being forwarded to your office for
further processing. A decision has been rendered on a
petition filed in this application.

GRANTED
X | DISMISSED
DENIED




UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO. |
12/227.458 10/23/2009 Tan Mcniece PROTEO-32848/US-2/PCT 2285
72960 7590 11/12/2014 | EXAMINER |

Casimir Jones, S.C.
2275 DEMING WAY, SUITE 310
MIDDLETON, WI 53562

DRISCOLL, LORA E BARNHART

| ART UNIT | PAPER NUMBER |
1653
| MAIL DATE | DELIVERY MODE |
11/12/2014 PAPER

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

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

PTOL-90A (Rev. 04/07)



UNITED STATES PATENT AND TRADEMARK OFFICE

Commissioner for Patents
United States Patent and Trademark Office
P.O. Box 1450

Alexandria, VA 22313-1450
www.uspto.gov

In re Application of :
[an McNiece : DECISION ON PETITION

Application No. 12/227,458 : TO WITHDRAW FROM
Filed: October 23, 2009 : RECORD

Attorney Docket No. PROTEO-32848/US-2/PCT

This is a decision on the Request to Withdraw as attorney or agent under 37 CFR § 1.36(b) filed
May 24, 2013.

The request is NOT APPROVED.

The requested change in the correspondence address is improper.

The Office will only accept correspondence address changes to the most current address
information provided for the assignee of the entire interest that properly became of record under
37 CFR 3.71, or, if no assignee of the entire interest has properly been made of record, the most
current address information provided for the first named inventor.

37 CFR 3.71(c) states:

An assignee becomes of record either in a national patent
application or a reexamination proceeding by filing a statement in
compliance with § 3.73(b) that is signed by a party who is
authorized to act on behalf of the assignee.

As there is currently no Statement under 37 CFR 3.73(b) with the current assignee information of
record in the present application, and since the current address information for the first named
inventor was not provided, the Office cannot change the correspondence address to the address
listed in the Request to Withdraw. !

Additionally, if the correspondence address is that of an assignee, then the assignee of the entire
right, title and interest must also comply with 37 CFR 1.31.

! See USPTO Form No. PTO/SB/96.



Application/Control Number: 12/227,458 Page 2
Art Unit: OPET

37 CFR 1.31 states:

An applicant for patent may file and prosecute the applicant's own case, or the
applicant may give power of attorney so as to be represented by one or more
patent practitioners or joint inventors, except that a juristic entity ( e.g.,
organizational assignee) must be represented by a patent practitioner even if the
juristic entity is the applicant. The Office cannot aid in the selection of a patent
practitioner.

Further, the Office will no longer change the correspondence address to that of a new practitioner
unless the Request is accompanied by a power of attorney to a new practitioner (e.g., Form
PTO/SB/81).

In view of the above, all future communications from the Office will continue to be directed to
the above-listed address unless properly notified by the applicant.

This application file is being referred to Technology Center Art Unit 1653 for review of the
response filed February 27, 2013.

Telephone inquiries concerning this decision should be directed to the undersigned at (571) 272-
3226. Telephone inquiries regarding the examination of the application should be directed to the
Technology Center at (571) 272-1600.

[ Fndsea Smitdl
Andrea Smith
Paralegal Specialist
Office of Petitions

cc: Michael Cohen
Proteonomix, Inc.
140 East Ridgewood Ave.
Suite 415
Paramus, NJ 07652



Application No. Applicant/Patent Under
. . . Reexamination
Transmittal Communication on 12/227,458 MCNIECE, IAN
Petition Deciding Official Office of
Petitions
ANDREA SMITH OPET

--The MAILING DATE of this communication appears on the cover sheet with the correspondence address. --

(ADDITIONAL PARTY’'S CORRESPONDENCE ADDRESS)

Michael Cohen
Proteonomix, Inc.

140 East Ridgewood Ave.
Suite 415

Paramus, NJ 07652

Enclosed is a copy of the latest communication from the United States Patent and Trademark Office in the above-identified
Application/Patent.

U.S. Patent and Trademark Office

Part of Paper No. 2014
Rev. 8/2013
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Deciding Official: SMITH, ANDREA
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Decision: { DISMISSED .
i Gd 1 Select Check Box far YES * DI SMI S SETD %

Decision Type: : 307 - WITHDRAWAL OF ATTORNEY (37 GFR 1.36) -
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* 307

PLS. NOTE THAT THE CORRECT FILING DATE OF THE PETITION IS 5/24/13 NOT 5/24/14.
Notes: THANKS!

Count (2)
FINANGE WORK NEEDED ___

Decision: | ra vl
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Decision Type: | NONE -
Notes:
Count (3)
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Decision Type: § NONE -}
Notes:
. . o . If more than 3 decisions, attach ___

Initials of Approving Official (if required) ond count sheet & mark this box

Printed on: 11/10/2014

Office of Petitions Internal Document - Ver. 5.0
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Application No. 12/227,458

This application is being forwarded to your office for
further processing. A decision has been rendered on a
petition filed in this application.

X| GRANTED
DISMISSED
DENIED




UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
12/227,458 10/23/2009 Tan Mcniece PROTEO-32848/US-2/PCT 2285
72960 7590 10/03/2014 | |
). EXAMINER
Casimir Jones, S.C.
2275 DEMING WAY, SUITE 310 DRISCOLL, LORA E BARNHART
MIDDLETON, WI 53562
| ART UNIT | PAPER NUMBER |
1653
| MAIL DATE | DELIVERY MODE |
10/03/2014 PAPER

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

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

PTOL-90A (Rev. 04/07)



UNITED STATES PATENT AND TRADEMARK OFFICE

Commissioner for Patents
United States Patent and Trademark Office
P.O. Box 1450

Alexandria, VA 22313-1450
www.uspto.gov

In re Application of

Ian McNiece :

Application No. 12/227,458 : DECISION ON PETITION
Filed: October 23, 2009 :

Attorney Docket No. PROTEO-32848/US-2/PCT

This application was recently referred to the Office of Petitions for a decision on the petition under
37 CFR 1.137(b)", filed February 27, 2013, to revive the above-identified application.

The petition is GRANTED.

This application became abandoned for failure to timely reply to the Restriction and/or Election
Requirement mailed on January 4, 2012. A Notice of Abandonment was mailed August 7, 2012.

The petition satisfies the requirements of 37 CFR 1.137(b) in that petitioner has supplied (1) the reply in
the form of an election; (2) the petition fee of $945; and (3) a proper statement of unintentional delay.

The Office acknowledges $1,365 for a five (5) months extension of time filed on February 27, 2013.
However, an extension of time under 37 CFR 1.136 must be filed prior to the expiration of the maximum
extendable period for reply. See In re Application of S., 8 USPQ2d 1630, 1631 (Comm’r. Pats. 1988).
Accordingly, since the $1,365 extension of time fee was subsequent to the maximum extendable period
for reply, this fee is unnecessary and will be credited to petitioner’s deposit account.

This application file is being referred to Technology Center Art Unit 1653 for further processing in
accordance with this decision.

Telephone inquiries concerning this decision should be directed to the undersigned at (571) 272-3226.

[+Zndsca Smitdl
Andrea Smith
Paralegal Specialist
Office of Petitions

! Since the present petition was filed prior to the rule change of December 18, 2013, it is properly treated under the unintentional standards of 37
CFR 1.137(b).
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Doc Code: PET.POA.WDRW
Document Description: Petition to withdraw attorney or agent (SB83) PTO/SB/83 (11-08)
Approved for use through 11/30/2011. 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.

Application Number 12/227,458 \
REQUEST FOR WITHDRAWAL Filing Date 2009-10-23
AS ATTORNEY OR AGENT First Named Inventor lan McNiece
AND CHANGE OF Art Unit 1653
CORRESPONDENCE ADDRESS Examiner Name Lora E. Barnhart Driscoll
\ Attorney Docket Number PROTEO-32848/US-2/PCT

To: Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
Please withdraw me as attorney or agent for the above identified patent application, and
|:| all the practitioners of record;

|:| the practitioners (with registration nhumbers) of record listed on the attached paper(s); or

the practitioners of record associated with Customer Number: 72960

NOTE: The immediately preceding box should only be marked when the practitioners were appointed using the listed
Customer Number.

The reason(s) for this request are those described in 37 CFR :

|:| 10.40(b)(1) |:| 10.40(b)(2) |:| 10.40(b)(3) |:| 10.40(b)(4)
|:| 10.40(c)(1)(i) |:| 10.40(c)(1)(ii) |:| 10.40(c)(1)(iil) |:| 10.40(c)(1)(iv)
10.40(c)(1)(v) 10.40(c)(1)(vi) 10.40(c)(2) 10.40(c)(3)
v
|:| 10.40(c)(4) |:| 10.40(c)(5) |:| 10.40(c)(8) Please explain below:

Certifications

Check each box below that is factually correct. WARNING: If a box is left unchecked, the request will likely not
be approved.

1. |V | /we have given reasonable notice to the client, prior to the expiration of the response period, that the
practitioner(s) intend to withdraw from employment.

2. |V I/We have delivered to the client or a duly authorized representative of the client all papers and property
(including funds) to which the client is entitled.

3. | V| I/We have notified the client of any responses that may be due and the time frame within which the
client must respond.

Please provide an explanation, if necessary:

[Page 1 of 2]
This collection of information is required by 37 CFR 1.36. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments
on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent
and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS

ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.



PTO/SB/83 (11-08)

Approved for use through 11/30/2011. 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.

REQUEST FOR WITHDRAWAL
AS ATTORNEY OR AGENT
AND CHANGE OF CORRESPONDENCE ADDRESS

Complete the following section only when the correspondence address will change. Changes of address will only be accepted to an
inventor or an assignee that has properly made itself of record pursuant to 37 CFR 3.71.

Change the correspondence address and direct all future correspondence to:

A. The address of the inventor or assighee associated with Customer Number:
OR

Inventor or . .
B. A;/signee name | Michael Cohen, Proteonomix, Inc.

Address 140 East Ridgewood Ave., Suite 415

City Paramus State NJ Zip 07652 Country US

Telephone (855) 467-7682 Email michael.cohen@proteonomix.com

| am authorized to sign on behalf of myself and all withdrawing practitioners.

Signature | /David A. Casimir/

Name David A. Casimir Registration No. 42 395
Address 2275 Deming Way, Suite 310

City Middleton State W Zip 53562 Country US
Date May 23, 2013 Telephone No. (608) 662-1277

NOTE: Withdrawal is effective when approved rather than when received.

[Page 2 of 2]
This collection of information is required by 37 CFR 1.36. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments
on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent
and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.




Privacy Act Statement

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

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

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

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

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

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

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local
law enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or
regulation.
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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
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National Stage of an International Application under 35 U.S.C. 371
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
12/227,458 10/23/2009 Tan Mcniece PROTEQO-32848/US-2/PCT
CONFIRMATION NO. 2285
72960 POA ACCEPTANCE LETTER
Casimir Jones, S.C.
2575 DEMING WAY, SUITE 310 e

MIDDLETON, WI 53562
Date Mailed: 03/14/2013

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 02/27/2013.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

/deelliott/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1



UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PO. Box 1450
Alexandria, Virginia 22313-1450
WWW.uspto.gov
| APPLICATION NUMBER I FILING OR 371(C) DATE I FIRST NAMED APPLICANT I ATTY. DOCKET NO./TITLE |
12/227,458 10/23/2009 Tan Mcniece 68324(71699)
CONFIRMATION NO. 2285
49383 POWER OF ATTORNEY NOTICE
EDWARDS WILDMAN PALMER LLP

P.O. BOX 55874

LR
BOSTON, MA 02205 00000005985 /156

Date Mailed: 03/14/2013

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 02/27/2013.

* The Power of Attorney to you in this application has been revoked by the assignee who has intervened as
provided by 37 CFR 3.71. Future correspondence will be mailed to the new address of record(37 CFR 1.33).

/deelliott/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1



Doc Code: PET.OP

Document Description: Petition for Review by the Office of Petitions PTO/SB/64 (07-09)
Approved for use through 07/31/2012. OMB 0651-0031

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

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

PETITION FOR REVIVAL OF AN APPLICATION FOR PATENT Docket Number (Optional)
ABANDONED UNINTENTIONALLY UNDER 37 CFR 1.137(b) PROTE-32848/US-2/PCT

First named inventor: !an McNiece

Application No.: 12/227,458 Art Unit; 1653

Filed: October 23, 2009 Lora E. Barnhart Driscoll

Examiner:

Title: ]METHOD OF GROWTH OF MESENCHYMAL CELLS UNDER NON-ADHERENT CONDITIONS FOR CLINICAL A

Attention: Office of Petitions
Mail Stop Petition
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450
FAX (571) 273-8300

NOTE: If information or assistance is needed in completing this form, please contact Petitions
Information at (571) 272-3282.

The above-identified application became abandoned for failure to file a timely and proper reply to a notice or action by the
United States Patent and Trademark Office. The date of abandonment is the day after the expiration date of the period set
for reply in the office notice or action plus any extensions of time actually obtained.

APPLICANT HEREBY PETITIONS FOR REVIVAL OF THIS APPLICATION

NOTE: A grantable petition requires the following items:
(1) Petition fee;
(2) Reply and/or issue fee;
(3) Terminal disclaimer with disclaimer fee - required for all utility and plant applications filed
before June 8, 1995; and for all design applications; and
(4) Statement that the entire delay was unintentional

1. Petition Fee
Small entity-fee $_94° (37 CFR 1.17(m)). Application claims small entity status. See 37 CFR 1.27.

[ ] other than small entity-fee $ (37 CFR 1.17(m))

2. Reply and/or fee
A. The reply and/or fee to the above-noted Office action in

¢ Response to Restriction Requirement

the form o (identify type of reply):

|:| has been filed previously on
is enclosed herewith.

B. The issue fee and publication fee (if applicable) of $

|:| has been paid previously on
|:| is enclosed herewith.

[Page 1 of 2]
This collection of information is required by 37 CFR 1.137(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 1.0 hour to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of
time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office,
U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Mail
Stop Petition, 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.




PTO/SB/64 (07-09)

Approved for use through 07/31/2012. OMB 0651-0031

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

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

3. Terminal disclaimer with disclaimer fee
|:| Since this utility/plant application was filed on or after June 8, 1995, no terminal disclaimer is required.

|:| A terminal disclaimer (and disclaimer fee (37 CFR 1.20(d)) of $ for a small entity or $ for
other than a small entity) disclaiming the required period of time is enclosed herewith (see PTO/SB/63).

4. STATEMENT: The entire delay in filing the required reply from the due date for the required reply until the filing of a
grantable petition under 37 CFR 1.137(b) was unintentional. [NOTE: The United States Patent and Trademark Office may
require additional information if there is a question as to whether either the abandonment or the delay in filing a petition
under 37 CFR 1.137(b) was unintentional (MPEP 711.03(c), subsections (II1)(C) and (D)).]

WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may contribute
to identity theft. Personal information such as social security numbers, bank account humbers, or credit card numbers (other than a
check or credit card authorization form PTO-2038 submitted for payment purposes) is hever required by the USPTO to support a
petition or an application. If this type of personal information is included in documents submitted to the USPTO, petitioners/applicants
should consider redacting such personal information from the documents before submitting them to the USPTO. Petitioner/applicant is
advised that the record of a patent application is available to the public after publication of the application (unless a non-publication
request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a patent. Furthermore, the record from an
abandoned application may also be available to the public if the application is referenced in a published application or an issued patent
(see 37 CFR 1.14). Checks and credit card authorization forms PTO-2038 submitted for payment purposes are not retained in the
application file and therefore are not publicly available.

/Tanya A. Arenson/ February 27, 2013

Signature Date
Tanya A. Arenson 47,391

Type or Printed name Registration Number, If applicable

Casimir Jones, S.C. 608-662-1277

Address Telephone Number
2275 Deming Way, Ste 310, Middleton, WI 53562

Address

Enclosures: Fee Payment

Reply

|:| Terminal Disclaimer Form

|:| Additional sheets containing statements establishing unintentional delay

|:| Other:

CERTIFICATE OF MAILING OR TRANSMISSION [37 CFR 1.8(a)]
| hereby certify that this correspondence is being:
Deposited with the United States Postal Service on the date shown below with sufficient postage as
|:| first class mail in an envelope addressed to: Mail Stop Petition, Commissioner for Patents, P. O. Box
1450, Alexandria, VA 22313-1450.

|:| Transmitted by facsimile on the date shown below to the United States Patent and Trademark Office
at (571) 273-8300.

Date Signature

Typed or printed name of person signing certificate

[Page 2 of 2]




Privacy Act Statement

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

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

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

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

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

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

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

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

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

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

9. Arecord from this system of records may be disclosed, as a routine use, to a Federal,
State, or local law enforcement agency, if the USPTO becomes aware of a violation or
potential violation of law or regulation.
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I hereby revoke all previous powers of attorney given in the above-identified application.

R

OR ‘

D A Power of Attorney is submitted herewith.

4]
| hereby appoint Practitioner(s) associated with the following Customer
Number as my/four attorney(s) or agent(s) to prosecute ihe application
identified above, and to transac! atl business in ihe United States Patent
and Trademark Office connected therewith:

72960

D | hereby appoint Practifioner(s) named below as my/our altomey(s) or agent{s) to prosecute the application identified above, and
to transact all business in the United States Patent and Trademark Office connected therewith:

Practitioner(s) Name

Registration Number

Please recognize or change the correspondence address for the above-identified application to:
The address assoclated with the above-mentioned Customer Number,

OR
[:I The address assoclated with Customer Number:
OR
Firm or
Individual Name
Address
City | State | | Zip]
Country
Telephone | Emalt |
| am the:
I:I Applicantfinventor.
OR
gsslgnee of record of the entire interest. See 37 CFR 3.71 . .
tatement under 37 CFR 3.73(b) (Form PTQ/SBA6) submitied herewith or filed on
WRE of Applicant or Assignae of Record i }
Signature s Date 2/Rif13
Name — daw MSn ecE

Telephone 8-t/ -7037

Title and Company Director, McNiece Cohen Foundation

signature Is requived, see below®

NOTE: Signatures of all the inventors or assigness of record of the entire interast or their representative(s) are raquired. Submit multiple forms i more than one

[] *Totatof

forms are submitted.

This collection of information is required by 37 CFR 1.31, 1.32 and 1.33. The information Is required to obtain or retain a bensfit by the public which is lo file {(and by the
USPTO to process) an application. Confidentiality is governed by 35 U,5.C. 122 and 37 CFR 1.11 and 1.14. This collection s estimated to take 3 minules to complete,
including gathering, preparing, and submitling the complated application form to the USPTO. Time will vary depending upon the individual case, Any commaais on
the amount of time you requlre to complate this form and/or suggestions for reducing thls burden, should be sent to the Ghief Information Officer, U.S. Patent and
Trademark Offics, U.S. Dapartment of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMELETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O, Box 1450, Aloxandria, VA 22313-1450.

If you need assistance in complefing the form, call 1-800-PT0-9199 and select option 2.
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STATEMENT UNDER 37 CFR 3.73(b)

Applicant/Patent Owner: McNiece Cohen Foundation

Application No./Patent No.: 12227458 Filed/Issue Date: 10/23/2009

Titled:  METHOD OF GROWTH OF MESENCHYMAL CELLS UNDER NON-ADHERENT CONDITIONS FOR CLINICAL
APPLICATIONS

McNiece Cohen Foundation _a Corporation

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

states that it is:

1. the assighee of the entire right, title, and interest in;

2. |:| an assighee of less than the entire right, title, and interest in
(The extent (by percentage) of its ownership interest is %); or
3. |:| the assignee of an undivided interest in the entirety of (a complete assignment from one of the joint inventors was made)

the patent application/patent identified above, by virtue of either:
A. |:| An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in

the United States Patent and Trademark Office at Reel , Frame , or for which a
copy therefore is attached.

OR
B. A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:
1. From: lan McNiece To: The John Hopkins University
The document was recorded in the United States Patent and Trademark Office at
Reel 023418 , Frame 0748 , orforwhich a copy thereof is attached.
2. From: The John Hopkins University To: lan McNiece
The document was recorded in the United States Patent and Trademark Office at
Reel 029305 , Frame 0575 , orforwhich a copy thereof is attached.
3. From: lan McNiece To: McNiece Cohen Foundation

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

Reel 029498 , Frame 0362 or for which a copy thereof is attached.

|:| Additional documents in the chain of title are listed on a supplemental sheet(s).
As required by 37 CFR 3.73(b)(1)(i), the documentary evidence of the chain of title from the original owner to the assignee was,
or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

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

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

[Tanya A. Arenson/ February 27, 2013
Sighature Date

Tanya A. Arenson Agent of Record
Printed or Typed Name Title

This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time
you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner
for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.



Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection
with your submission of the attached form related to a patent application or patent. Accordingly,
pursuant to the requirements of the Act, please be advised that: (1) the general authority for the
collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary;

and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark

Office is to process and/or examine your submission related to a patent application or patent. If you do
not furnish the requested information, the U.S. Patent and Trademark Office may not be able to
process and/or examine your submission, which may result in termination of proceedings or
abandonment of the application or expiration of the patent.

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

1.

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

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

opposing counsel in the course of settlement negotiations.
A record in this system of records may be disclosed, as a routine use, to a Member of

Congress submitting a request involving an individual, to whom the record pertains, when the
individual has requested assistance from the Member with respect to the subject matter of the
record.

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

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

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

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

A record from this system of records may be disclosed, as a routine use, to the public after
either publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent
pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the public if the record was filed in an application which

became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspection or an
issued patent.

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



Attorney Docket No. PROTE-32848/US-2/PCT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of:  McNiece Conf. No: 2285

Application No: 12/227,458 Art Unit: 1653

Filed: 10/23/2009 Examiner: Driscoll

Entitled: METHOD OF GROWTH OF MESENCHYMAL CELLS UNDER

NON-ADHERENT CONDITIONS FOR CLINICAL APPLICATIONS

RESPONSE TO RESTRICTION REQUIREMENT
MAILED JANUARY 4, 2012

EFS Web Filed
Commissioner for Patents
PO BOX 1450

Alexandria, VA 22313-1450

Examiner Driscoll:

This communication is responsive to the Office Communication mailed January 4, 2012,
with a response due on or before February 4, 2012. A Petition to Revive an Unintentionally
Abandoned Application and five month extension of time in which to respond to this
communication is attached herewith. Applicants respectfully request reconsideration of the
application in view of the following remarks.

The Commissioner is authorized by this paper to charge any fees required during the
entire pendency of this application, including fees due under 37 C.F.R. §§ 1.16 and 1.17 and any
extension of time fees, or credit any overpayment, to Deposit Account 50-4302, referencing
Attorney Docket No. PROTE-32848/US-2/PCT. This paragraph is intended to be a
CONSTRUCTIVE PETITION FOR EXTENSION OF TIME in accordance with 37 C.F.R. §
1.136(a)(3).
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CLAIMS:

1. (original) A method for propagation of a non-adherent culture of mesenchymal stem

cells (MSCs) comprising expanding MSCs in or on a non-adherent matrix.

2. (original) The method of claim 1, comprising encapsulation of MSCs in Matrigel™
or Hydrogel.

3. (original) The method of claim 1, comprising the cells propagated on agarose or on
Teflon®.

4. (previously presented) The methods of claim 1, wherein the cells are propagated in the

non-adherent culture without the use of trypsin.

5. (previously presented) The methods of claim 1, comprising mechanical manipulation of

the MSCs.

6. (previously presented) The method of claim 1, further comprising a biological sample

containing MSCs.

7. (original) The method of claim 6, further comprising isolating the MSCs from the

biological sample containing the MSCs.

8. (original) The method of claim 7, wherein the isolated MSCs are substantially
purified.
9. (previously presented) The method of claim 1, wherein the MSCs are expanded at least

2-fold, 10-fold, 100-fold, 1000-fold, 10,000-fold, or 100,000 fold.

10. (previously presented) The method of claim 1, wherein the MSCs are suitable for
administration to a subject.

11.  (original) The method of claim 10, wherein the subject is a human subject.

12. (previously presented) The method of claim 1 wherein the MSCs are propagated in

non-adherent culture for at least a week, at least 2 weeks, at least a month, or at least 2 months.
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13. (withdrawn) A method for treatment of a subject having a disease or condition
susceptible to treatment with MSCs comprising administration of MSCs grown in a non-adherent

culture of claim 1.

14.  (withdrawn) The method of claim 13, wherein the disease or condition susceptible to
treatment with MSCs is selected from the group consisting of muscle disease, neural disease, and

vascular disease.

15.  (withdrawn) The method of claim 13, wherein the MSCs are allogenic or autologous to

the subject.

16. (withdrawn) The method of claim 13, wherein the subject is human.

17-18. (cancelled)

19. (withdrawn) A kit comprising an MSC of claim 1 and appropriate packing material.

20. (withdrawn) The kit of claim 19, further comprising reagents or supplies for

propagation of MSCs under adherent or non-adherent conditions or both.
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REMARKS

Applicants note that all amendments and cancellations of Claims presented herein are
made without acquiescing to any of the Examiner's arguments or rejections, and solely for the
purpose of expediting the patent application process in a manner consistent with the PTO's
Patent Business Goals (PBG), and without waiving the right to prosecute the amended or

cancelled Claims (or similar Claims) in the future.

In the Office Action mailed January 4, 2012, the Examiner required election to one of the
following restriction groups: Group I, claim(s) 1-12, drawn to a method for propagating
mesenchymal stem cells (MSCs) in a non-adherent matrix, e.g. MATRIGEL or hydrogel; Group
II, claim(s) 1-12 drawn in part to a method for propagating mesenchymal stem cells (MSCs) on a
non-adherent matrix, e.g. agarose or TEFLON; Group I1I, claim(s) 13-16, drawn to a method for
treating a subject with MSCs; and Group IV, claim(s) 19 and 20, drawn to MSCs.

Applicants hereby elect the claims of Group II (claims 1-12, as drawn to a method for
propagating mesenchymal stem cells (MSCs) on a non-adherent matrix, e.g. agarose or
TEFLON) without traverse. Claims 13-16, 19 and 20 have been withdrawn without acquiescing
to any of the Examiner's arguments or rejections, and solely for the purpose of expediting the
patent application process in a manner consistent with the PTO's Patent Business Goals (PBG),

and without waiving the right to prosecute the claims (or similar claims) in the future.
CONCLUSION

Should the Examiner believe that a telephone interview would aid in the prosecution of
this application, the applicant encourages the Examiner to call the undersigned collect at (608)

662-1277.
Respectfully submitted,

Dated: February 27,2013 /Tanya A. Arenson/
Tanya A. Arenson
Registration No. 47,391

Casimir Jones, s.c.
2275 Deming Way, Suite 310
Middleton, WI 53562
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Application No. Applicant(s)
. 12/227,458 MCNIECE, IAN
Notice of Abandonment Exarmines Art Unit
Lora E. Barnhart Driscoll 1653

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--

This application is abandoned in view of:

1. X Applicant’s failure to timely file a proper reply to the Office letter mailed on 03 January 2012.

(a) [ A reply was received on (with a Certificate of Mailing or Transmission dated ), which is after the expiration of the
period for reply (including a total extension of time of month(s)) which expired on
(b) [J A proposed reply was received on , but it does not constitute a proper reply under 37 CFR 1.113 (a) to the final rejection.

(A proper reply under 37 CFR 1.113 to a final rejection consists only of: (1) a timely filed amendment which places the
application in condition for allowance; (2) a timely filed Notice of Appeal (with appeal fee); or (3) a timely filed Request for
Continued Examination (RCE) in compliance with 37 CFR 1.114).

(c) [ A reply was received on but it does not constitute a proper reply, or a bona fide attempt at a proper reply, to the non-
final rejection. See 37 CFR 1.85(a) and 1.111. (See explanation in box 7 below).

(d) X No reply has been received.

2. [ Applicant's failure to timely pay the required issue fee and publication fee, if applicable, within the statutory period of three months
from the mailing date of the Notice of Allowance (PTOL-85).

(@) [0 The issue fee and publication fee, if applicable, was received on (with a Certificate of Mailing or Transmission dated

), which is after the expiration of the statutory period for payment of the issue fee (and publication fee) set in the Notice of
Allowance (PTOL-85).

(b) [J The submitted fee of $ is insufficient. A balance of § is due.
The issue fee required by 37 CFR 1.18is $ . The publication fee, if required by 37 CFR 1.18(d), is $ .
(c) [ The issue fee and publication fee, if applicable, has not been received.

3. Applicant's failure to timely file corrected drawings as required by, and within the three-month period set in, the Notice of
Allowability (PTO-37).

(a) [ Proposed corrected drawings were received on (with a Certificate of Mailing or Transmission dated ), which is
after the expiration of the period for reply.

(b) [1 No corrected drawings have been received.

4. [] The letter of express abandonment which is signed by the attorney or agent of record, the assignee of the entire interest, or all of
the applicants.

5. [ The letter of express abandonment which is signed by an attorney or agent (acting in a representative capacity under 37 CFR
1.34(a)) upon the filing of a continuing application.

6. [] The decision by the Board of Patent Appeals and Interference rendered on and because the period for seeking court review
of the decision has expired and there are no allowed claims.

7. X The reason(s) below:

Applicants submitted an amendment to the specification on 4/11/12, but that letter did not reply to the restriction.

/Lora E Barnhart Driscoll/
Primary Examiner, Art Unit 1653

Petitions to revive under 37 CFR 1.137(a) or (b), or requests to withdraw the holding of abandonment under 37 CFR 1.181, should be promptly filed to
minimize any negative effects on patent term.
U.S. Patent and Trademark Office

PTOL-1432 (Rev. 04-01) Notice of Abandonment Part of Paper No. 20120803
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Applicants: Ian Mcniece Confirmation No. 2285
Application No.: 12/227,458 Attorney Docket No.: 68324(71699)
Filed: October 23, 2009

Title: Method of Growth of Mesenchymal Cells Under Non-Adherent

Conditions for Clinical Applications

AMENDMENT

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
Sir:
Please enter the following Amendment before examining this application.

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

Remarks begin on page 3 of this paper.



IN THE SPECIFICATION

On page 1, paragraph [0002], kindly replace the paragraph with the following replacement
paragraph:
GOVERNMENT SUPPORT

[0002] This invention was made with government support under CA088878 awarded by the
National Institute of Health. The U.S. Government has certain rights in the invention.



Remarks

This Amendment is to correct the government support clause in the originally filed
application. The Amendment does not add new matter.

Respectfully submitted,

Date: April 11,2012 /Guido J. Galvez/

Guido J. Galvez
Registration No. 52933
Johns Hopkins Technology Transfer ph. 410-516-8300
100 N. Charles Street, 5" Floor fx. 410-516-0252
Baltimore, MD 21201
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Application No. Applicant(s)

12/227,458 MCNIECE, IAN
Office Action Summary Examiner Art Unit

Lora E. Barnhart Driscoll 1653

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

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 1 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status

1)[J Responsive to communication(s) filed on
2a)[] This action is FINAL. 2b)[X] This action is non-final.
3)[J An election was made by the applicant in response to a restriction requirement set forth during the interview on
___ ;therestriction requirement and election have been incorporated into this action.
4)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

5)[X Claim(s) 1-16.19 and 20 is/are pending in the application.

5a) Of the above claim(s) ______is/are withdrawn from consideration.
6)[] Claim(s) ____is/are allowed.
7)0 Claim(s) _____is/are rejected.
8)[]] Claim(s) ____is/are objected to.
9 Claim(s) 1-16,19 and 20 are subject to restriction and/or election requirement.

Application Papers

10)[] The specification is objected to by the Examiner.
11)[] The drawing(s) filed on is/are: a)[_] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
12)[C] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

13)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)[J Al b)[JSome * ¢)[] None of:
1. Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No. ____
3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)

1) D Notice of References Cited (PTO-892) 4) D Interview Summary (PTO-413)

2) [] Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. ______

3) [] Information Disclosure Statement(s) (PTO/SB/08) 5) L] Notice of Informal Patent Application
Paper No(s)/Mail Date . 6) D Other:

U.S. Patent and Trademark Office
PTOL-326 (Rev. 03-11) Office Action Summary Part of Paper No./Mail Date 20111230
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DETAILED ACTION

Applicants filed a preliminary amendment on 11/17/08 with the application.

Claims 1-16, 19, and 20 are currently pending.
Election/Restrictions

Restriction is required under 35 U.S.C. 121 and 372.

This application contains the following inventions or groups of inventions which
are not so linked as to form a single general inventive concept under PCT Rule 13.1.

In accordance with 37 CFR 1.499, applicant is required, in reply to this action, to
elect a single invention to which the claims must be restricted.

Group |, claims 1-12, drawn to a method for propagating mesenchymal stem cells
(MSCs) in a non-adherent matrix, e.g. MATRIGEL or hydrogel.

Group |, claims 1-12, drawn in part to a method for propagating mesenchymal stem
cells (MSCs) on a non-adherent matrix, e.g. agarose or TEFLON.

Group I, claims 13-16, drawn to a method for treating a subject with MSCs.
Group IV, claims 19 and 20, drawn to MSCs.

The groups of inventions listed above do not relate to a single general inventive
concept under PCT Rule 13.1 because, under PCT Rule 13.2, they lack the same or
corresponding special technical features for the following reasons:

The expression “special technical feature” refers to those features that define a
contribution which each of the claimed inventions, considered as a whole, makes over
the prior art. Thus, a feature found in the prior art cannot be considered to be a special

technical feature.
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In this case, MSCs were known in the art at the time of the invention. Kato et al.
(2005, U.S. Patent Application Publication 2005/0013804; reference AC on 11/17/08
IDS) teach MSCs. (Paragraph 33.) Therefore, MSCs are not a special technical feature.

Election of Species

This application contains claims directed to more than one species of the generic
invention. These species are deemed to lack unity of invention because they are not so
linked as to form a single general inventive concept under PCT Rule 13.1.

The species are as follows:

Conditions in Group IlI: (a) muscle disease, (b) neural disease, and (c) vascular
disease, as in claim 14; elect ONE if Group Il is elected.

The species listed above do not relate to a single general inventive concept
under PCT Rule 13.1 because, under PCT Rule 13.2, the species lack the same or
corresponding special technical features because they are not clearly art-accepted
substitutes for each other. The conditions affect nonoverlapping patient sets and are
characterized by different pathologies and symptoms.

Applicant is required, in reply to this action, to elect a single species to which the
claims shall be restricted if no generic claim is finally held to be allowable. The reply
must also identify the claims readable on the elected species, including any claims
subsequently added. An argument that a claim is allowable or that all claims are generic
is considered non-responsive unless accompanied by an election.

Upon the allowance of a generic claim, applicant will be entitled to consideration

of claims to additional species which are written in dependent form or otherwise require
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all the limitations of an allowed generic claim. Currently, the following claim(s) are
generic: 1,13, and 19.

Applicant is advised that the reply to this requirement to be complete must
include (i) an election of a species or invention to be examined even though the
requirement may be traversed (37 CFR 1.143) and (ii) identification of the claims
encompassing the elected invention.

The election of an invention or species may be made with or without traverse. To
preserve a right to petition, the election must be made with traverse. If the reply does
not distinctly and specifically point out supposed errors in the restriction requirement,
the election shall be treated as an election without traverse. Traversal must be
presented at the time of election in order to be considered timely. Failure to timely
traverse the requirement will result in the loss of right to petition under 37 CFR 1.144. If
claims are added after the election, applicant must indicate which of these claims are
readable on the elected invention or species.

Should applicant traverse on the ground that the inventions have unity of
invention (37 CFR 1.475(a)), applicant must provide reasons in support thereof.
Applicant may submit evidence or identify such evidence now of record showing the
inventions to be obvious variants or clearly admit on the record that this is the case.
Where such evidence or admission is provided by applicant, if the examiner finds one of
the inventions unpatentable over the prior art, the evidence or admission may be used

in a rejection under 35 U.S.C. 103(a) of the other invention.
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Applicant is reminded that upon the cancellation of claims to a non-elected
invention, the inventorship must be amended in compliance with 37 CFR 1.48(b) if one
or more of the currently named inventors is no longer an inventor of at least one claim
remaining in the application. Any amendment of inventorship must be accompanied by
a request under 37 CFR 1.48(b) and by the fee required under 37 CFR 1.17(i).

The examiner has required restriction between product and process claims.
Where applicant elects claims directed to the product, and the product claims are
subsequently found allowable, withdrawn process claims that depend from or otherwise
require all the limitations of the allowable product claim will be considered for rejoinder.
All claims directed to a nonelected process invention must require all the limitations of
an allowable product claim for that process invention to be rejoined.

In the event of rejoinder, the requirement for restriction between the product
claims and the rejoined process claims will be withdrawn, and the rejoined process
claims will be fully examined for patentability in accordance with 37 CFR 1.104. Thus, to
be allowable, the rejoined claims must meet all criteria for patentability including the
requirements of 35 U.S.C. 101, 102, 103 and 112. Until all claims to the elected product
are found allowable, an otherwise proper restriction requirement between product
claims and process claims may be maintained. Withdrawn process claims that are not
commensurate in scope with an allowable product claim will not be rejoined. See MPEP
§ 821.04(b). Additionally, in order to retain the right to rejoinder in accordance with the
above policy, applicant is advised that the process claims should be amended during

prosecution to require the limitations of the product claims. Failure to do so may result
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in a loss of the right to rejoinder. Further, note that the prohibition against double
patenting rejections of 35 U.S.C. 121 does not apply where the restriction requirement
is withdrawn by the examiner before the patent issues. See MPEP § 804.01.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Lora E. Barnhart Driscoll, whose telephone number is
(5671)272-1928. The examiner can normally be reached on Monday-Thursday, 9:00am -
5:30pm.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Sue X. Liu, can be reached on 571-272-5539. The fax phone number for
the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/Lora E Barnhart Driscoll/
Primary Examiner, Art Unit 1653
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| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
12/227,458 10/23/2009 Tan Mcniece 68324(71699)
CONFIRMATION NO. 2285
49383 PUBLICATION NOTICE
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Title:METHOD OF GROWTH OF MESENCHYMAL CELLS UNDER NON-ADHERENT CONDITIONS FOR
CLINICAL APPLICATIONS

Publication No.US-2010-0047211-A1
Publication Date:02/25/2010

NOTICE OF PUBLICATION OF APPLICATION

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

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

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set forth
in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's Office of
Public Records. The Office of Public Records can be reached by telephone at (703) 308-9726 or (800) 972-6382,
by facsimile at (703) 305-8759, by mail addressed to the United States Patent and Trademark Office, Office of
Public Records, Alexandria, VA 22313-1450 or via the Internet.

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

dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through the Patent
Electronic Business Center at www.uspto.gov using the public side of the Patent Application Information and
Retrieval (PAIR) system. The direct link to access this status information is currently http://pair.uspto.gov/. Prior to
publication, such status information is confidential and may only be obtained by applicant using the private side of
PAIR.

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

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PO. Box 1450

Alexandria, Virginia 22313-1450
WWW.uspto.gov

| U.S. APPLICATION NUMBER NO. FIRST NAMED APPLICANT ATTY. DOCKET NO.
12/227 458 Ian Mcniece 68324(71699)
49383 | INTERNATIONAL APPLICATION NO. |
EDWARDS ANGELL PALMER & DODGE LLP PCT/US2007/011921
P.O. BOX 55874 LA. FILING DATE PRIORITY DATE
BOSTON, MA 02205 05/18/2007 05/19/2006

CONFIRMATION NO. 2285
371 ACCEPTANCE LETTER

O

NOTICE OF ACCEPTANCE OF APPLICATION UNDER 35 U.S.C 371 AND 37 CFR 1.495

The applicant is hereby advised that the United States Patent and Trademark Office in its capacity as a
Designated / Elected Office (37 CFR 1.495), has determined that the above identified international application has
met the requirements of 35 U.S.C. 371, and is ACCEPTED for national patentability examination in the United
States Patent and Trademark Office.

The United States Application Number assigned to the application is shown above and the relevant dates are:

10/23/2009 10/23/2009
DATE OF RECEIPT OF 35 U.S.C. 371(c)(1), DATE OF COMPLETION OF ALL
(¢)(2) and (c)(4) REQUIREMENTS 35 U.S.C. 371 REQUIREMENTS

A Filing Receipt (PTO-103X) will be issued for the present application in due course. THE DATE APPEARING
ON THE FILING RECEIPT AS THE " FILING DATE" IS THE DATE ON WHICH THE LAST OF THE 35
U.S.C. 371 (c)(1), (¢)(2) and (c)(4) REQUIREMENTS HAS BEEN RECEIVED IN THE OFFICE. THIS DATE
IS SHOWN ABOVE. The filing date of the above identified application is the international filing date of the
international application (Article 11(3) and 35 U.S.C. 363). Once the Filing Receipt has been received, send all
correspondence to the Group Art Unit designated thereon.

The following items have been received:

+ Indication of Small Entity Status

+ Copy of the International Application filed on 11/17/2008

+ Copy of the International Search Report filed on 11/17/2008
* Preliminary Amendments filed on 11/17/2008

« Information Disclosure Statements filed on 11/17/2008

+ Oath or Declaration filed on 10/23/2009

+ U.S. Basic National Fees filed on 11/17/2008

* Priority Documents filed on 11/17/2008

page 1 of 2
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Applicant is reminded that any communications to the United States Patent and Trademark Office must be mailed
to the address given in the heading and include the U.S. application no. shown above (37 CFR 1.5)

ULYSSES G WALKER

Telephone: (703) 756-1401
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE RECD ATTY.DOCKET.NO TOT CLAIMS|IND CLAIMS
12/227,458 10/23/2009 1636 390 68324(71699) 18 1
CONFIRMATION NO. 2285
49383 FILING RECEIPT
EDWARDS ANGELL PALMER & DODGE LLP
P.0. BOX 55874 LT
00000003872058

BOSTON, MA 02205
Date Mailed: 11/16/2009

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF 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

Applicant(s)
lan Mcniece, Lutherville, MD;
Assignment For Published Patent Application
THE JOHNS HOPKINS UNIVERSITY, Baltimore, MD
Power of Attorney: The patent practitioners associated with Customer Number 49383

Domestic Priority data as claimed by applicant
This application is a 371 of PCT/US2007/011921 05/18/2007
which claims benefit of 60/801,661 05/19/2006

Foreign Applications

If Required, Foreign Filing License Granted: 11/11/2009

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 12/227,458

Projected Publication Date: 02/25/2010
Non-Publication Request: No

Early Publication Request: No
** SMALL ENTITY **
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Title

METHOD OF GROWTH OF MESENCHYMAL CELLS UNDER NON-ADHERENT CONDITIONS
FOR CLINICAL APPLICATIONS

Preliminary Class
435

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 (1-866-999-4158).

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
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the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

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

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

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).
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PIOMSBY ! (V9-01)

Approved for use taouegh QT/AATR006. OMB Q6510031

. 5. Patent and Trademark Office; U.5. DEPARTMENT OF COMMERCE

5 2 Syfinet i { 48 J1 IS pIYS D vanip OME cof f,

Ui the Prporwisch Redugtion Act of 19530, 110 Do ane reguiig,
Application No. (if kriown): 12/227.458 Attomey Docket No.: 68324{71699)

Certificate of Transmission under 37 CFR 1.8

1 hereby cerlify that this correspondence iz being facsimile transmitted to the United
' States Patent and Trademark Qffice.

on QOctober 23, 2009
Datn

Jonathan M. Sparks, Ph.D.
Typed or printed name of plason signing Cerlificate

53,624 (17) 517-5543
Registration Numbor, if applicablo Telephone Number

~Bignatur

Note:  Each papar must have its own ccerlificate of tronsmission, or this certificate must
dentify each submitled papor.

Fee Transmiltal (1 page)

Four Month Request for Extension of Time Under 37 CFR 1.136(a) (1
page)

Part 2 Copy of Notice (2 pages)

Response lo Notifeation of Missing Requirements (2 pages)
Cormbined Declaration and Power of Attorney (4 pages)

Charge $930.00 to deposit account 04-1105
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Approvad tor use Inruugh BG3VZ010. OMB 0tih1-0032
U.5. Prtent and Tendenusrh Office; U35 DLPARTMIINT OFF COMMERCE
Ut the Paprerwarh, Rediction Act o 1995 no parson o reniied 40 rospond 10 a collection of information unless if displays & yaiid OMB control number

Etfective on 12002004, Complate if Known
Fo08 pursuond to the Consolitated Appropriations Act, 2005 (H.R. 4818). | Application Number 12/227,458-Conf. #2285

FEE TRANSMITTAL Filing Datle Novembor 17, 2008

First Nemyed Inventor lan Mcniece

For FY 2009 Examiner Nama Not Yot Assigned
E Applicam claims smak entity status, Sew 37 CFR 1 2/ Art Unit N/A
TOTAL AMOUNY OF PAYMENT I ($) 930.00 Allomiey Docket No. 68324(71699)

METHOD OF PAYMENT (check alt that apply)

I }(Zhu:k { ]leil tunl I iMnnuy(Jnlw [ !Nnm: i I(mu;xml.\_w identiivy:

E} Deposit Accaunt  poaposit Aneounr Numbar 04-1105 Detvs Account Name. B Hwards Angell Palmer §& Dodge (L
Far _lhe above-identified deposit account, the Director Is hereby authorized ta: {check all that apply)
ri] Charge fee(s) indicated below I i Change loe(s) indicated below, except for the filing fee

‘ X ICh'.'.ugc any ut{ddio_nul tee(s) or undorpayments o! Crodit any overpaymants
v~ tea(s) undur 37 CFR 1,16 and 1.1/

FEE CALCULATION ] )
1. BASIC FILING, SEARCH, AND EXAMINATION FEES .
FILING FEES SEARCH FEES EXAMINATION FEES
Sl Entity Sl Entily Small Entity
Applicstion Type Foo ($) Eoe ($) ea ($) reg(§) - Fee($) Eop (3} feeas Pald ($)
Lhility 330 165 S-l() 2 220 1o
Design 220 110 0 S0 K0 70 . —
Plant 220 110 330 {65 170 bR e
Ruissue 330 165 S0 2l 650 325
Provisional 220 110 0 ] 0 0 o o
2. EXCESS CLAIM FEES " Small Entity
Faa Doseription Feo(s) = Eco(§)
Each ¢tain over 20 (including Keissues) 52 20
Each independent claim over J (including Keissues) 220 1
Multiple dependent claims . 390 198
} Clatmg Extra Claims Foa ($) Feec Paid {§) Multiple Dependont Clalims
e x = Eoe (5) Foo Paid (5}
B = ghent rumbor OF toW Claims paKs 1or, It greater thae 20, e, . _
ipdop. Chalms ExtraClaime _Foo (§) Foo Paid (5) B
B x =

HI < higghant tsmber of mm,ncndnm clnmv pmd for. ¥ grantoer than ),
3. APPLICATION SIZE FEE
It the specitication :uxl drawings excend 100 sheets of puper texcluding electronically filed sequenes ur computer
Hstings under 37 CFR 1.32¢e)). the application size fee duc 15 S270(S135 for :mdll entity) tor each .ukhhnmd 503
shieers or fraction thereol. See 33 US.Co1@XIXGYand 37 CFR L 16(s).

Lotal Shoets Extrs Shaots Numbee of oach pdditional 50 or fractipn tharee!  Enedd) Ece Bald (3)
) = By = (eountt up to  whole pumber} x a
4. OTHER FEE(S) . Foes Paid ($)

Non-Eanghsh Speciticanon,  $1.3) fec (no smiall entity discount) _
Oier {e.p.. late fibmasnreharge): 729%Ex{ension for response within fourth month B65.00
: ]‘\ ¥ 051 Suscharge-Late oath or declaration L €5.00

SUBMITIED Y o f_.)n 4 |L
Sionature \N\]\A\(/\ s 53,624 |vologhene  (617) 517-5543

Noste (ﬁmlﬂwjﬁ ’W[m Spdyk/@ D""/ Date October 23, 2009

BOS2761896.1
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Appraved for use (hiough 0713102012, OMB 0(1.:1 0031
U.S. Patsnt and Traddematk OYee; U5, DEPARTMENY OF COMMERCE
Unaor thi Fapsvwin, Kmbiciion Ac of 1905, 1o parsons ara roquired 16 tspond 1o 0 6oReCtion of information unloss «f SXpiys D vabd OME condiul ivantier

PETITION FOR EXTENSION OF TIME UNDER 37 CFR 1.136(a) | Docket Number {Optional)
FY 2009 68324(71699)
(Feas pursuant {0 the Consolidated Appropriations Act, 2005 (H.R. 4816}.)
Application Number 12/227,458-Conf. #2285 File November 17, 2008

For METHQD OF GROWTH OF MESENCHYMAL CELLS UNDER NON-ADHERENT CONDITIONS FOR
’ CLINICAL APPLICATIONS

Art Unit N/A rExnmincr Not Yel Assigned

This 15 u request under the provisions of 37 CFR 1.136(a) 1o axtend the: period for filing o reply in the above identified
agplication.

The requostod oxlension and tee are as lollows (cheek lime period desired and enter the appropriate fee below):

Een Small Entity Fee )
_____ Oac month (37 CER 1.17(a)(1)) $130 $65 $
[ ] Two months (37 CFR 1.17(a)2)) . $490 245 $ .
L Theese months (37 CER 1.17(a)(3)) 51110 $556 $ :_____
| ] Four months (37 CFR 1.17(a)(4)) $1730 $865 $  805.00
[ j Five monlns (37 CFR 1.17(a)(5)) $2350 $1175 s

D Achecki in lhe armount of the fee is enclosed.
D Payment by ¢redit card, Forin PTO-2038 is attachod.

Lx_] The* Diractor has already bren authorized lo charge fees in Lhis application to a Deposit Account.

| X | The Director is horaby authorized o charge any fees which may be required, or credit any overpayment, to
Doposit Account Number 04-1105

WARNING: Information on this form may bucome public. Credit card formation should not be includod on thia form.
Provido credit card Information and authorization on PTO-2038,

lam the LJ applicant/inventor.

I ! assignee of record of tha ahtire inlergst. See 37 CFR 3.71.
- Statement under 37 CFR 3.73(b) is enclosed. (Form PTO/SB/SG).

!x auumu):,.ur.agent of record. Registration Number 53,624

u aﬁo@gr f@om undet 371GFR 1.34.
K

oRialon: qvn r iNabYfy under 37 CFR 1,34

'

QOclober 23, 2009

lqnulu;:/£ T Date
an M. Sp Ph.D. . 4617)517-5543
Typed or printed name Telu’:phonc Numbcr

NOLE  Sigssturen of all the inventom of S850noas of record of he entire intmrest ar thed roprosoentaliveds ) aro aquirad, Subist msilplo Tors | sinee
than one SIBOALUNT @ 1Otuid, st Helow.

L_J Towsl of 1 lonns are submitted.

10/26/2009 LLAHDGRA 00000074 041105 12227438
01 FC:2234 865.00 DA

BOS2761698.4 1
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N

Unrrep Stares PATENT AND TRADEMARK OFFIGE

UNETED STATES DEPARTMENT O COMMERCE
Vuitad Stuton Putond and Tradomark Offien
Addraa: COMMIAGICNER FUR PATENTS

PO. Roax 1450

Aleroxion, Vuunn L1220
R, LD g

[ us. APPLICATION NUMBER NO, l FIRST NAMED APPLICANT l ATPY. DOCKET NO, 1
12237488 lan MCNIECE 6R324(71699)
49383 [ INTHRNATIONAL APPLICATION N0, |
EDWARDS ANGELL PALMER & DODGE LLP PCTIS2007/011921
P.O. BOX 55874 . LA, FILING DATE FRIORITY DATE
BOSTON, MA 02205 05/18/2007 05/19/2006

CONFIRMATION NO. 2285
371 FORMALITIES LETTER

| A AT

NOTIFICATION OF MISSING REQUIREMENTS UNDER 35 U.S.C. 371
IN THE UNITED STATES DESIGNATED/ELECTED OFFICE (DO/EQ/US)

The following items have been submitted by the applicant or the IB 1o the United States Patent and Trademark
Office as a Designated Office (37 CFR 1.494):

« Indication of Small Entity Status

» Priority Document

» Copy of the International Application filed on 11/17/2008

= Copy of the International Search Report filed on 11/17/2008
« Preliminary Amendments filed on 11/17/2008

+ Information Disclosure Statements filed on 11/17/2008

« U.S. Basic National Fees filed on 11/17/2008

- Priority Documents filed on 11/17/2008

The following items MUST be furnished within the period set forth below In order to complete the requirements for
acceptance under 35 U.S.C. 371:

-+ Oath or declaration of the inventors, in compliance with 37 CFR 1. 497(&) and (b). identifying the apphcatlon by
the International application number and international filing date.

ALL OF THE ITEMS SET FORTH ABOVE MUST BE SUBMITTED WITHIN TWO (2) MONTHS FROM THE
DATE OF THIS NOTICE OR BY 32 MONTHS FROM THE PRIORITY DATE FOR THE APPLICATION,
WHICHEVER IS LATER. FAILURE TO PROPERLY RESPOND WILL RESULT IN ABANDONMENT.

The time period set above may be extended by filing a petition and fee for extension of time under the provisions
of 37 CFR 1.136(a).

Applicant is reminded that any communications to the United States Patent and Trademark Office must be mailed
to the address given in the heading and include the U.S, application no. shown above (37 CFR 1.5)

Registered users of EFS-Web may altematively submit their reply to this notice via EFS-Web.
https://sportal.usplo.aoviauthenticate/AuthenticateUserl ocalERPE hitmi

page 1 of 2

AR N
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For more information about EFS-Web please ¢all the USPTO Electronic Business Center at 1-866-217-9197 or
visit our website at hitp:/www.uspto goviebg,

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

i

SHAKEEL AHMED

;f;élcphonc: (703) 756-1123

page 20f 2

—_—

FORM PCYNOIFCYA0S (371 Fanmasities Notico)
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Docket No.: 68324(71699)
(PATENT)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

in re Patent Application of:
lan Mcniece

Application No.: 12/227,458
Confirmation No.: 2285
Filed: November 17, 2008
Art Unit; N/A
For: METHOD OF GROWTH OF
MESENCHYMAL CELLS UNDER NON- Examiner: Not Yet Assigned
ADHERENT CONDITIONS FOR CLINICAL
APPLICATIONS

RESPONSE TO NOTIFICATION OF MISSING REQUIREMENTS

MS Missing Parts
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Dear SirfMadam:

In response to the Notification of Missing Requirements — Filing Date Granted
mailed May 12, 2009, Applicant respectfully submits a Combined Declaration and Power of
Attorney, a Petition for Extension of Time, and Part 2 Copy of Notice.

Please charge our Deposit Account No. 04-1105 in the amount of $930.00
covering the fees set forth in 37 CFR 1.17(a)(4) and 1.16(f). The Director is hereby
authorized to charge any deficiency in the fees filed, asserted to be filed or which should

BOS2 7018971
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Application No.: 12/227,458 2 Docket No.: 68324(71699)

have been filed herewith (or with any paper hereafter filed in this application by this firm) to
our Deposit Account No. 04-1105, under Order No. 68324(71699).

\

Dated: October 23, 2009 Respkctiuly su

By -
Johathap-M. Sparks, Ph.D.
gistration No.: 53,624
EDWARDS ANGELL PALMER & DODGE
LLP
P.O. Box 55874
Boston, Massachusetts 02205
(617) 517-5543
Attorneys/Agents For Applicant

ROS2 761897.)
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CENTRALFAX GENTER
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
DECLARATION FOR PATENT APPLICATION

As the befow named inventor, | hereby declare that:

My residence. post office address and citizenship are as stated below next to my
name.

I believe | am the original, first and sole inventor of the subject matter which is
claimed and for which a patent is sought on the invention entitled:

METHOD OF GROWTH OF MESENCHYMAL CELLS UNDER NON-ADHERENT
CONDITIONS FOR CLINICAL APPLICATIONS .

the specification of which was filed on November 17, 2008 as Application No.
12/227,458. '

In the event that the filing date and/or Application No. are not entered above at the
time | execute this document, and if such information is deemed necessary, | hereby
authorize and request my attorneys/agent(s) at Edwards Angell Paimer & Dodge
LLP, P.O. Box 55874, Boston, Massachusetts 02205, to insert above the filing date
and/or Application No. of said application.

| hereby state that | have reviewed and understand the contents of the above
identified specification, including the claims, as amended by an amendment, if any,
specifically referred to herein.

| acknowledge the duty to disclose ail information known to me that is material to
patentability as defined in 37 CFR 1.56.

FOREIGN PRIORITY CLAIM
| hereby claim foreign priority benefits under Title 35, United States Code § 119(a)-(d)
of any foreign application(s) for patent or inventor’s certificate listed below and have
also identified below any foreign application for patent or inventor's certificate having
a filing date before that of the application on which priority is claimed:
[x] no such foreign applications have been filed

I} such foreign application have been filed as follows:

Page 1 of 4
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Attarney Docket No.: 88324(7 1699)

EARLIEST FOREIGN APPLICATION(S), IF ANY FILED WITHIN 12 MONTHS
(6 MONTHS FOR DESIGN) PRIOR TO THIS U.S. APPLICATION

s

Application Number Country Date of Filing

Priority Claimed
Under 35 USC 119

ALL FOREIGN APPLICATION(S), IF ANY FILED MORE THAN 12 MONTHS
(6 MONTHS FOR DESIGN) PRIOR TO THIS U.S. APPLICATION

Application Number ___Country Date of Filing |

-

CLAIM FOR BENEFIT OF EARLIER U.S. PROVISIONAL APPLICATIONS

[ hereby claim priority benefits under Title 35, United States Code §119(e), of any
United States provisional patent application(s) listed below:

| no such U.S. provisional applications have been filed.

|'X] such U.S. provisional application have been filed as follows:

Priority Claimed
R Under 35 USC 118

Application Number Date of Filing
60/801,661 May 19, 2006 X Yes No

X Yes No

CLAIM FOR BENEFIT OF EARLIER U.S./PCT APPLICATION(S)

I hereby claim the benefit under Title 35, United States Code, §120 of the United
States application(s) listed below and, insofar as the subject matter of each of the
claims of this application is not disclosed in the prior United States application in the
manner provided by the first paragraph of Title 35, United States Code, §112, |
acknowledge the duty to disclose all information that is material to patentability as
defined in 37 CFR 1.56 which became available to me between the filing date of the
prior application and the national or PCT international filing date of this application:

[ ] no such U.S./PCT appiications have been filed,

Page2of4
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Attorney Docket No.: G8324(7 1649)

| x] such U.S./PCT application have been filed as follows:

Application Number Relationship Parent Application Date of Filing

This Application Continuation PCT/US2007/011921 May 18. 2007

| hereby declare that all statements made herein of my own knowledge are true and
that all statements made on information and belief are believed to be true; and further
that these statements were made with the knowledge that wiliful faise statements and
the like so made are punishable by fine or imprisonment, ¢r both, under Section 1001
of Title 18 of the United States Code and that such willful false statements may
jeopardize the validity of the application or any patent issued thereon.

I hereby appoint:
All practitioners at Customer Number 49383

jointly, and each of them severally, my attorneys at law/patant agent(s), with full
power of substitution, delegation and revocation, to prosecute this application, to
make alterations and amendments therein, to receive the patent, and to transact all
business in the U.S. Patent and Trademark Office connected therewith.

The undersigned hereby authorizes the U.S. attorney or agent named herein to
accept and follow instructions from The Johns Hopkins University as to any action to
be taken in the United States Patent and Trademark Office regarding this application
without direct communiication between the U.S. attorney or agent and the
undersigned. In the event of a change in the persons from whom instructions may be
taken, the U.S. attorney or agent named herein will be so notified by the
undersigned.

Please mail all correspondence to Peter F. Corless , whose address is;

Edwards Angoll Palmer & Dodge LLP
2.0. Box 55874
Boston, Massachusetts 02205

Please direct telephene calls to: Peter F. Corless at (617) 517-5557.

Please direct facsimiles to: (888) 325-9132

Paae 3 of 4
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Altorney Docket No.: 68324(71699)

CFull name of sole of st inventor
‘an MCNiece J LV T P LT
Sole ar first inventor's, signatiee - Date
e g Y
VZ//%/’ - 16/9/0%
Rusidence e -
Coral Gables, Florida .
Cwensp Austrafia fvsA ]
Mailing Addrass
821 Majorca Ave.
Coral Gables, FL 33134

Page 4 of 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
PO. Box 1450

Alexandria, Virginia 22313-1450
WWW.uspto.gov

| U.S. APPLICATION NUMBER NO. FIRST NAMED APPLICANT ATTY. DOCKET NO.
12/227 458 Tan MCNIECE 68324(71699)
49383 | INTERNATIONAL APPLICATION NO. |
EDWARDS ANGELL PALMER & DODGE LLP PCT/US2007/011921
P.O. BOX 55874 LA. FILING DATE PRIORITY DATE
BOSTON, MA 02205 05/18/2007 05/19/2006

CONFIRMATION NO. 2285
371 FORMALITIES LETTER

LN

NOTIFICATION OF MISSING REQUIREMENTS UNDER 35 U.S.C. 371
IN THE UNITED STATES DESIGNATED/ELECTED OFFICE (DO/EO/US)

The following items have been submitted by the applicant or the IB to the United States Patent and Trademark
Office as a Designated Office (37 CFR 1.494):

+ Indication of Small Entity Status

* Priority Document

+ Copy of the International Application filed on 11/17/2008

+ Copy of the International Search Report filed on 11/17/2008
* Preliminary Amendments filed on 11/17/2008

« Information Disclosure Statements filed on 11/17/2008

+ U.S. Basic National Fees filed on 11/17/2008

* Priority Documents filed on 11/17/2008

The following items MUST be furnished within the period set forth below in order to complete the requirements for
acceptance under 35 U.S.C. 371:

+ Oath or declaration of the inventors, in compliance with 37 CFR 1.497(a) and (b), identifying the application by
the International application number and international filing date.

ALL OF THE ITEMS SET FORTH ABOVE MUST BE SUBMITTED WITHIN TWO (2) MONTHS FROM THE
DATE OF THIS NOTICE OR BY 32 MONTHS FROM THE PRIORITY DATE FOR THE APPLICATION,
WHICHEVER IS LATER. FAILURE TO PROPERLY RESPOND WILL RESULT IN ABANDONMENT.

The time period set above may be extended by filing a petition and fee for extension of time under the provisions
of 37 CFR 1.136(a).

Applicant is reminded that any communications to the United States Patent and Trademark Office must be mailed
to the address given in the heading and include the U.S. application no. shown above (37 CFR 1.5)

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web.
https://sportal.uspto.gov/authenticate/AuthenticateUserlL ocalEPF .html

page 1 of 2

FORM PCT/DO/EO/905 (371 Formalities Notice)



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.

SHAKEEL AHMED

Telephone: (703) 756-1423

page 2 of 2

FORM PCT/DO/EO/905 (371 Formalities Notice)



UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | PATENT NUMBER | GROUP ART UNIT |

12/227,458 1636

FILE WRAPPER LOCATION |

0540

T

Correspondence Address/Fee Address Change

The following fields have been set to Customer Number 49383 on 02/03/2009
« Correspondence Address
« Maintenance Fee Address
« Power of Attorney Address

The address of record for Customer Number 49383 is:

49383

EDWARDS ANGELL PALMER & DODGE LLP
P.O. BOX 55874
BOSTON, MA 02205

PART 1 - ATTORNEY/APPLICANT COPY
page 1 of 1



IAPT6 Rec'd BETPTO 17 NOYy 2008

PTO-1390 (Rev. 09-08)

Approved for use through 2/28/2010. OMB 0651-0021

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 infomation unless it displays a valid OMB control number.

TRANSMITTAL LETTER TO THE UNITED STATES ATTORNEY’S '3353*‘2”;'1%“393“
DESIGNATED/ELECTED OFFICE (DO/EO/US) s APPLEATIES 4( ) —h ,
CONCERNING A SUBMISSION UNDER 35 U.S.C. 371 1 g / 2 22 Q 5 8 :
INTERNATIONAL APPLICATION NO. INTERNATIONAL FILING DATE PRIORITY DATE CLA
PCT/US2007/011921 18 May 2007 19 May 2006

TITLE OF INVENTION

METHOD OF GROWTH OF MESENCHYMAL CELLS UNDER NON-ADHERENT CONDITIONS FOR CLINICAL
APPLICATIONS

APPLICANT(S) FOR DO/EO/US

lan Mcniece

Applicant herewith submits to the United States Designated/Elected Office (DO/EO/US) the following items and other information:

1.|ZI This is a FIRST submission of items concerning a submission under 35 U.S.C. 371.
2. This is a SECOND or SUBSEQUENT submission of items concerning a submission under 35 U.S.C. 371.

3,[} This is an express request to begin national examination procedures (35 U.S.C. 371(f)). The submission must
include items (5), (6), (9) and (21) indicated below.

4% ] The US has been elected (Atticle 31).
5. A copy of the International Application as filed (35 U.S.C. 371 (c)(2))
Y
a.,:l is attached hereto (required only if not communicated by the International Bureau).
b.lZ] has been communicated by the International Bureau. _
C.D is not required, as the application was filed in the United States Receiving Office (RO/US).
6. An English language translation of the International Application as filed (35 U.S.C. 371(c){2)).
g ]
a.l:] is attached hereto.
b.l:] has been previously submitted under 35 U.S.C. 154(d)(4).
7.E] Amendments to the claims of the International Application under PCT Anrticle 19 (35 U.S.C. 371(c)(3))
a.l:] are attached hereto (required only if not communicated by the International Bureau).
b.I:l have been communicated by the International Bureau.
c.l::] have not been made; however, the time limit for making such amendments has NOT expired.
d.El have not been made and will not be made.
8.[:] An English language translation of the amendments to the claims under PCT Article 19 (35 U.S.C. 371(c)(3)).
9.[ ] An oath or dectaration of the inventor(s) (35 U.S.C. 371(c)(4)).

10‘|:] An English language translation of the annexes of the International Prelirhinary Examination Report under PCT
Article 36 (35 U.S.C. 371(c)(5)).

Items 11 to 20 below concern document(s) or information included:
11.[2, An Information Disclosure Statement under 37 CFR 1.97 and 1.98.
12.[:' An assignment document for recording. A separate cover sheet in compliance with 37 CFR 3.28 and 3.31 is included.
13.@ A preliminary amendment.
14.[ x | An Application Data Sheet under 37 CFR 1.76.
15.]____] A substitute specification.
16. l:] A power of attorney and/or change of address letter.
17.[’ A computer-readable form of the sequence listing in accordance with PCT Rule 13ter.2 and 37 CFR 1.821 — 1.825.
18.|:] A second copy of the published International Application under 35 U.S.C. 154(d)(4).
19.D A second copy of the English language translation of the international application under 35 U.S.C. 154(d)(4).
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U.S. APPLICATIC NOP3if knpwifesad@PCFR §.5) INTERNATIONAL APPLICATION NO. ATTORNEY'S DOCKET NUMBER
01 2 r E ? 7 PCT/US2007/011921 68324(71699)
20. Other items or information: Return Receipt Postcard; Copy of published PCT Application No. WO 2007/136760
A2; Copy of International Search Report.
The following fees have been submitted CALCULATIONS PTO USE ONLY
21.[x] Basic national fee (37 CFR 1.492(8)) .............oovrrorrrrmrrrsrererssssssissciss $330 $ 330.00
22.[x] Examination fee (37 CFR 1.492(c))
If the written opinion prepared by ISA/US or the international preliminary examination report prepared
by IPEA/US indicates all claims satisfy provisions of PCT Article 33(1)-(4) $0 $ 220.00
All other situations
23.[ x] Search fee (37 CFR 1.492(b))
If the written opinion of the ISA/US or the international preliminary examination report prepared by
IPEA/US indicates all claims satisfy provisions of PCT Article 33(1)-(4) ... $0
Search fee (37 CFR 1.445(a)(2)) has been paid on the international application to the USPTO as an
International Searching Authority : $100 $ 100.00
International Search Report prepared by an ISA other than the US and provided to the Office or
previously communicated to the US by the IB $430
Al other situations $540
TOTAL OF 21,22 and 23 = 650.00
Additional fee for specification and drawings filed in paper over 100 sheets (excluding
sequence listing in compliance with 37 CFR 1.821(c) or (&) or in an electronic medium or
computer program listing in an electronic medium) (37 CFR 1.492(j)).
The fee is $270 for each additional 50 sheets of paper or fraction thereof.
Total Sheets Extra Sheets Number of each additional 50 or fraction RATE
thereof (round up to a whole number)
22 -100= /50 = x $270 $
Surcharge of $130 for furnishing any of the search fee, examination fee, or the oath or declaration $ 130.00
after the date of commencement of the national stage (37 CFR 1.492(h)). .
CLAIMS NUMBER FILED NUMBER EXTRA RATE
Total claims 18-20= 0 x $52 0.00
Independent claims 1-3= 0 x $220 0.00
MULTIPLE DEPENDENT CLAIM(S) (if applicable) + $390
TOYAL OF ABOVE CALCULATIONS =| $ 780.00
X l Applicant claims small entity status. See 37 CFR 1.27. Fees above are reduced by %. 390.00
SUBTOTAL =| § 390.00
Processing fee of $130.00 for furnishing the English translation later than 30 months from the earliest $
claimed priority date (37 CFR 1.492(j}). +
TOTAL NATIONAL FEE =| $ 390.00
Fee for recbrding the enclosed assigriment (37 CFR 1.21(h)). The assignment must be accompanied $ ’
by an appropriate cover sheet (37 CFR 3.28, 3.31). $40.00 per property +
$
TOTAL FEESENCLOSED = | $§ 390.00
Amount to be $
refunded:
Amount to be $
charged
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U. S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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a. I—__] A check in the amount of $ to cover the above fees is enclosed.
b. E Please charge my Deposit Account No. 04-1105 in the amount of $ 390.00 to cover the above fees.

c. E] The Commissioner is hereby authorized to charge any additional fees which may be required, or credit any overpayment to Deposit
Account No. 04-1105
d. D Fees are to be charged to a credit card. WARNING: Information on this form may become public. Credit card information should

not be included on this form. Provide credit card information and authorization on PTO-2038. The PT0O-2038 should only be
mailed or faxed to the USPTO. However, when paying the basic national fee, the PTO-2038 may NOT be faxed to the USPTO.

ADVISORY: If filing by EFS-Web, do NOT attach the PTO-2038 form as a PDF along with your EFS-Web submission. Please
be advised that this is not recommended and by doing so your credit card information may be displayed via PAIR. To
protect your information, it is recommended paying fees online by using the electronic payment method.

NOTE: Where an appropriate time limit under 37 CFR 1.495 has not been met, a petition to rey
filed and granted to restore the International Application to pending status.

7 CFR 1.137(a) or (b)) must be

SEND ALL CORRESPONDENCE TO:

SIGNATURE

Peter F. Corless

NAME

CUSTOMER NUMBER: 49383

33,860
REGISTRATION NUMBER
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Application No. (if known): Not Yet Assigned Attorney Docket No.: 68324(71699)

Certificate of Express Mailing Under 37 CFR 1.10

I hereby certify that this correspondence is being deposited with the United.States Postal Service as
Express Mail, Airbill No. EM258212199US in an envelope addressed to:

MS PCT

Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

on November 17, 2008
Date

: J£4L<uzn,~fT7C§)41U25VL

Signature

Susan Dillon
Typed or printed name of person signing Certificate

(617) 239-0100
Registration Number, if applicable Telephone Number

-~

Note:  Each paper must have its own certificate of mailing, or this certificate must identify
each submitted paper.

Application Data Sheet (2 pages)

Transmittal Letter to the United States Designated-Elected Office (3
pages) -
First Preliminary Amendment (3 pages)

IDS (Citation) by Applicant (3 References) (2 pages) -

information Disclosure Statement (2 pages)

Charge $390.00 to deposit account 04-1105
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9.[ ] An oath or dectaration of the inventor(s) (35 U.S.C. 371(c)(4)).
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METHOD OF GROWTH OF MESENCHYMAL CELLS UNDER NON-
ADHERENT CONDITIONS FOR CLINICAL APPLICATIONS

Related Applications

This application claims priority to Provisional Patent Application Serial No.
60/801,661, filing date May 19, 2006, which is incorporated herein by reference in
its entirety.

Government Support

The invention was made under Grant Number CA088878 from the National
Institutes of Health of the United States Government. The Government may have
certain rights in relation to the application.

Field Of The Invention

This invention relates to methods of growth of mesenchymal cells under non-
adherent conditions. The method allows for expansion of mesenchymal cells in

suspension for research or therapeutic uses.
Background Of The Invention

Mesenchymal stem cells are the formative pluripotential blast cells found
inter alia in bone marrow, blood, dermis, and periosteum that are capable of
differentiating into any of the specific types of mesenchymal or connective tissues
(i.e. the tissues of the body that support the specialized clements; particularly
adipose, osseous, cartilaginous, elastic, and fibrous connective tissues) depending
upon various influences from bioactive factors, such as cytokines. In contrast to their
hematopoietic counterparts, MSCs are adherent and can be expanded in culture. A |
number of U.S. Patents, e.g., U.S. Patent Nos. 5,486,359; 5,591,625; 5,736,396;
5,811,094; 5,827,740; 5,837,539; 5,908,782; 5,908,784; 5,942,225; 5,965,436;
6,010,696; 6,022,540; 6,087,113, 5,858,390; 5,804,446; 5,846,796; 5,654,186;
6,054,121; 5,827,735; and 5,906,934 (all of which are incorporated herein by
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reference) disclose mesenchymal stem cells (MSC), which can be differentiated into
several progenitor cells, for example muscle progenitor cells, bonnecﬁve tissue cell
progenitor cells, or hepatic oval cells. Muscle progenitor cells differentiate further
into cardiac, skeletal, and smooth muscle cells, whereas the connective tissue cell
progenitor may differentiate into bone. The patents above further teach transgenic
MSC:s that carry a transgene, methods to promote differentiation of MSCs along
specific paths, and therapeutic methods including the use of MSCs.

Human MSC (hMSC) can be identified by the presence or absence of
specific cell surface markers (Pittenger and Martin, Circ. Res. 95:9-20, 2004,
incorporated herein by reference). Typically, hMSC can be identified by the
presence of surface markers CD13, CD29, CD44, CD49a, b, c, e, f, CD51, CD54,
CD58, CD71, CD73, CD90, CD102, CD105, CD106, CDw11, CD120a, CD120b,
CD123, CD124, CD126, CDC127, CD140a, CD166, P75, TGFb1R, TGFbIIR,
HLA-A, B, C, SSEA-3, SSEA-4, D7; and the absence of surface markers CD3,
CD4, CD6, CD9, CD10, CD11a, CD14, CD15, CD18, CD21, CD25, CD31, CD34,
CD36, CD38, CD45, CD49d, CD50, CD62E, L, S, CD80, CD86, CD95, CD117,
CD133, SSEA-1. Monoclonal antibodies specific to MSCs have also been identified
(e.g., US Patents 5,486,359 and 5,811,094). However, most surface markers have

‘been found inadequate as a means to identify stem cells because putative marker(s)

may also be found on nonstem cells, or a particular marker may only be expressed
on a stem cell at a certain stage or under certain conditions, such as CD34 on
hematopoietic stem cells. Nevertheless, surface markers and other attributes are
useful in characterizing a stem cell as isolated or cultured, to detect changes in cells
in culture over time, and as a means to begin to understand its potential interactions
with neighboring cells and the cell énvironment (Pittenger and Martin, Circ. Res.
95:9-20, 2004).

Mesenchymal stem cells can be isolated from a number of cells and tissues
including bone marrow, embryonic yolk sac, placenta, umbilical cord, fetal and
adolescent skin, and blood, and propagated in culture. Friedenstein et al. (Exp.
Hematol. 4:267-274, 1976, incorporated herein by reference) initially isolated MSCs
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" by their adherence to tissue culture surfaces. Similar methods for isolation of MSCs

are still commonly used.

Plating studies indicate that MSCs are present at as a rare populatioh of cells
in bone marrow, representing about 0.001-0.01% of nucleated cells. However,
MSC:s can be readily expanded when grown at a very low plating density. Cotler et
al. (Proc. Natl. Acad. Sci. USA. 97:3213-3218) noted that the number of colonies
formed per 100 cells plated remained constant when the density of plating was
varied from 0.5 to 12 cells per cm®. However, the size of the colonies decreased
markedly when the cells were plated at higher densities. Colonies of maximal size
were obtained when cells were plated at 1.5 to 3.0 cells per cm?. Plating at such low
densities requires the use of large amount of tissue culture dishes, reagents, and
space. Methods for culturing of MSCs in a less resource intensivé manner is
desirable. '

Adult bone marrow-derived MSCs engraft in numerous orgahs and
differentiate along tissue-specific lineages when transplanted into animals. They
migrate into areas of muscle degeneration to undergo myogenic differentiation in
immunodeficient mice. Injection of MSCs directly into infracted swine heart has
been shown to induce myocardial regeneration and im;iroved cardiac function
(Shake et al., Ann. Thorac. Surg. 73:1919-1925, 2002). In addition, MSCs
implantation has been demonstrated to induce therapeutic angiogenesis in a rat
model of hindlimb ischemia through vascular endothelial growth factor (VEGF)
production by MSCs (Al-Khaldi et al., Gene Ther. 10:621-629, 2003). In humans,
bone marrow-derived MSCs have been used to regenerate the marrow
microenvironment after myeloablative therapy. When introduced into the infracted
heart, MSCs prevent deleterious modeling and improve recovery. Interestingly,
implanted cells do not appear to expand after implantation when engrafted to tissue
other than bone. Experiments using MSCs labeled with membrane dyes that would
be diluted out after about 3 cell divisions were found months later even in repairing
tissue (Pittenger and Martin, Circ. Res. 95:9-20, 2004).

Clinical trials have been initiated in several countries to test cell-based

therapies for the treatment of the injured heart. However, no studies have
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demonstrated incorporation of MSCs into regenerating tissue. It has been suggested
that the MSCs exert a therapeutic effect by paracrine actions exerted by the cells A
through the release of soluble factors (See e.g., Gnecchi et al., FASEB J. 20:661- ‘
669, 2006;l and Nagaya et ai., Circulation. 112:1128-1135, 2005). This theory is
supported by data therein demonstrating that conditioned media from transgenic
MSCs overexpressing the prosui'vival gene Akt limits hypoxia-induced apoptosis
and triggers vigorous spontaneous contraction of adult rat cardiomyocytes in culture.
Moreover, injection of concentrated conditioned media from the Akt transgenic ‘
MSC:s into infracted rat hearts significantly limited infarct size and improved
ventricular function relative to controls (Gnecchi et al., 2006).

Studies have demonstrated that upon transplantation of cells into cardiac
tissue (e.g., by injection) less than 3% of injected MSCs persist after 2 weeks
(Mazhari & Hare, Nature Clinical Practice Cardiovascular Medicine 4: suppl 1; S21-
S26,2007). This may be due to the adherent culture methods used to culture the
MSCs. MSCs in bone marrow are able to adhere to bone to allow for proliferation. '
No comparable surface is present in muscle or many other tissues in which MSCs
have been demonstrated to be beneficial. Current culture methods select for cells
that are able to adhere to culture dishes through repeated rounds of trypsinization.
When transplanted into cardiac tissue for example, MSCs may fail to proliferate due
to their inability to adhere to a cardiac tissue surface, minimizing the contribution of

MSCs to regenerating tissue.

Methods of culture of MSCs that do not include adherence to a surface
and/or reduce the need for multiple rounds of trypsinization for propagation of cells
may improve the effects of MSC at sites of injury, for example, by providing cells
that are more able to proliferate at the site of injury.

Summary Of The Invention

The invention provides methods for the propagation of mesenchymal stem

cells (MSCs) in non-adherent culture, eliminating the need for trypsinization in

propagation of MSCs.



10

15

20

25

WO 2007/136760 PCT/US2007/011921

Accordingly, an aspect of the invention features a method for culturing
MSCs under non-adherent conditions in or on a non-adherent matrix to obtain an
expanded population of MSCs. The methods include formation of MSC spheres

(MSCS) in or on several different non-adherent matrices, including incorporation of

- cells into biocompatible matrices such as Hydrogel and Matrigel™; culture of cells

on or between layers of agarose; and culture of cells in Teflon® bags. After .
isolation of MSCs from a sample, the cells are propagated without treatment with
trypsin after initial cell selection. MSCS are optionally mechanically manipulated,
collected by centrifugation, and resuspended in fresh media for continued
propagation, or resuspended in an appropriate buffer for administration to a subject.

An aspect of the invention features a method for therapeutic administration
to a subject in need of treatment with MSCs comprising; i)obtaining MSCs, for
example by isolating the cells from a sample, ii) culturing the cells in a non-adherent
manner to generate an expanded population of cells, and iii) administering the cells
to the subject. In an embodiment, the MSCs are administered to an individual
having a condition or disease susceptible to treatment with MSCs

An aspect of the invention provides for the use of MSCs cultured under non-
adherent conditions for use as a medicament for the treatment of a condition or

discase susceptible to treatment with MSCs.

An aspect of the invention includes kits containing MSCs expandéd under
non-adherent conditions in appropriate packing material. In an embodiment, the kits
further include reagents or materials for propagation of the cells under adherent

and/or non-adherent conditions.

In some embodiments of the invention, the methods further include obtaining
a sample that contains MSCs, and may further include 1solating the MSCs to obtain
a substantially purified Asample of MSCs.

In some embodiments of the invention, culturing the MSCs increases the
expansion of the cells by at least 2 fold, preferably at least 10 fold or 100 fold, more
preferably 1000 fold, 10,000 fold, or 100,000 fold. In another embodiment of the
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first or second aspects of the invention, the MSCs are maintained in non-adherent
culture for at least one week, prefera.bly at least two wecks, at least a month, or at

least two months.

In some embodiments of the invention, the cultured MSCs are suitable for

administration to a subject, preferably a human subject.

In some embodiments of the invention, the MSCs are allogenic or autologous
to the subject to whom the cells are administered.

* In an embodiment, the MSCs may éxpress classic surface markers including
CD105, CD73 and CD90 but lack expression of CD34 or CD45.

Definitions

By “administering”, “therapeutic administration” and the like is meant
providing to a human patient a pharmaceutical preparation containing the MSCs,
optionally in the form of MSC spheres or foci, or their progeny or derivatives in a

suitable formulation. The preferred method of administration can vary depending on

‘various factors, e.g., the components of the pharmaceutical preparation, site of the

potential or actual disease, and severity of disease.

By “allogenic” is meant involving, derived from, or being individuals of the

same species that are sufficiently unlike genetically to interact antigenically.

By “animal® is meant to be preferably a mammal. A mammal can be human
or non-human including, but not limited to laboratory and/or commercially
important mammals, such as mouse, rat, rabbit, monkey, dog, cat, pig, cow, sheep,

and goat.

By “autologous” is meant derived from the same individual or involving one
individual as both donor and recipient.
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By *“cell culture” is ineam grown outside of the body in a dish, flask, or other
container in the presence of growth media. Cell culture can be performed with
transformed or immortalized cell lines. Cell culture can also be performed with
“primary cells” removed from an animal, such as a mammal, and are not
transformed or immortalized. Primary cells can be dividing or non-dividing cells.
For example, the cells can be bone marrow cells, umbilical cord blood cells, or

mesenchymal stem cells. ™~

By a “condition or disease susceptible to treatment with MSCs” is meant a
malady that has been demonstrated to be treated using MSCs, for example muscle
disease, neural disease, and vascular disease. Theses diseases have been
demonstrated to be susceptible to treatment with MSCs. For example, demonstrated
therapeutic effects include those shown in US Patents 5,811,094 to promote
connective tissue regeneration; 5,858,930 for repair of skin and sofi tissue defects;
6,387,369 for cardiac muscle regeneration; 6,875,430 for treatment of immune
responses in transplantation; 7,029,666 for muscle and connective tissue repair;
7,097,832 for enhancing blood vessel formation; and 7,160,724 for repair of the
brain and spinal cord.

By “effecnve amount” is an amount sufﬁcnent to effect beneficial or desu'ed
chmca] or blochemxcal results. An effective amount can be administered one or
more times. For purposes of this invention, an effective amount is the amount of
MSCs to effect beneficial engraftment of the cells. '

By “engrafiment’ is meant the implantation of cells in the body, and/or
replacement of lost or damaged cells with injected cells. The engrafted cells persist
in a particular location over time following transplantation of the cells into a

maminal (e.g., a human).

By the term “expanded population” is meant a population of cells, e.g.,
MSC:s isolated from bone marrow or other tissue, wherein at least S0% of the cells

have divided at least once.
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A molecule is a “marker” of a desired cell type if it is found on a sufficiently
high percentage of cells of the desired cell type, and found on a sufficiently low
percentage of cells of an undesired cell type, such that one can achieve a desired
level of purification of the desired cell type from a population of cells comprising
both desired and undesired cell types by selecting for cells in the population of cells
that have the marker. A marker can be displayed on, for example, 30%, 35%, 40%,
45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, 99% or more of the
desired cell type, and can be displayed on fewer than 50%, 45%, 40%, 35%, 30%,
25%, 20%, 15%, 10%, 5%, 1% or fewer of an undesired cell type. It is preferred
that a marker be displayed on 90% or more of a desired cell type, or on fewer than
10% of a desired cell type.

A desired cell type is negative for a cell surface-expressed marker or lacks
expression of the marker if fewer than 50 marker molecules per cell are present on
the cell surface of the desired cell type. Techniques for detecting cell surface-
expressed marker molecules are well known in the art and include, e.g., flow .
cytometry. One skilled in the art can also use enzymatic amplification staining
techniques in conjunction with flow cytometry to distinguish between cells

_expressing a low number of a marker molecule and cells that do not express the’

marker molecule (see, e.g., Kaplan, Front. Biosci. 7:c33-c43, 2002; Kaplan et al.,
Amer. J. Clin. Pathol. 116:429-436, 2001; and Zola et al., J. Immunol. Methods
135:247-255, 1990).

By “non-adherent matrix™ is meant a material which cells can grow in, or on a

material that prevents adhesion to a cell culture container surface. For example,

growing cells in a non-adherent matrix (e.g., Hydrogel, BD Biosciences or
Matrigel®, BD Biosciences) can prevent attachment to a cell culture container
surface. MSCs may adopt their typical fibroblast-like shape on the matrices, but do
not attach to the plastic culture surface. Alternatively a non-adherent matrix can be
understood to be a matrix that the cells can grow on, but do not attach tightly to
(e.g., agarose, or Teflon®). With such matrices, the MSCs retain a rounded, rather
than fibroblast shape which they obtain when grown on plastic. In a preferred
embodiment, the non-adherent matrix is preferably biocompatible such that it can be
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administered to a subject for transplant without separation from the matrix.
Alternatively, the matrix can be of a size, shape, and resiliency that readily allows
for removal of the cells from the matrix (e.g., Teflon®) to allow the cells to be
administered to a subject.

By “mesenchymal stem cell” (MMSC) is meant an adherent stroma cell, for
example from a biological sample such as bone marrow or umbilical cord blood,
isolated by methods such as those provided herein and by US Patents 5,486,359;.
5,654,186; 5,827,735; 5,858,390; 5,906,934; 5.908,784; 5,965,436; and 7,060,494.
Such cells have been characterized by being multipotent stem cells that have the
capacity to differentiate into osteoblasts, adipocytes and chondrocytes in vitro and
express the surface antigens CD105, CD73 and CD90, but not CD45 or CD34
(Domunici et al, Cytotherapy 8:315-317, 2007)

By a “muscle cell” is meant a skeletal, smooth, or cardiac cell.

By “muscle disease™ is meant a disease or disorder that affects or involves the
musculature, e.g8., cardiac, smooth, or skeletal muscles. Examples of muscle
diseases include neuromuscular disease, e.g., muscular dystrophy (e.g., Duchenne
muscular dystrophy (DMD), Becker muscular dystrophy (BMD), Limb-girdle
muscular dystrophy, and congenital muscular dystrophy), congenital myopathy, and
myasthenia gravis, cardiomyopathy, e.g., heart disease, aortic aneurysm (Marfan’s
disease), cardiac ischémia, congestive heart failure, heart valve disease, and

arrhythmia, and metabolic muscle diseases.

By a “neural cell” is meant a neuroh (e.g., a sensory neuron, a motor neuron,
or an interneuron) or a support cell of the central or peripheral nervous system.
Examples of neurons include pyramidal cells, Betz cells, stellate cells, horizontal
cells, granule cells, Purkinje cells, spinal motor neurons, and ganglion cells.
Examples of support cells include glial cells, oﬁgodendrogﬁal cells, astrocytes,

satellite cells, microglial cells, and Schwann cells.

By “neural disease” is meant a disease or disorder that affects or involves the

central or peripheral nervous system. Examples of neural diseases include multi-
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infarct-dementia (MID), vascular dementia, cerebrovascular injury, Alzheimer’s
disease (AD), neurofibromatosis, Huntington’s disease, amyotrophic lateral
sclerosis, multiple sclerosis, stroke, Parkinson’s disease (PD), pathologies of the
developing nervous system, pathologies of the aging nervous system, and trauma,
€e.g., head trauma. %er examples of neural diseases are those that affect tissues of
the eye, e.g., the optic stalk, retinal layer, and lens of the eye, and the inner ear. In
certain embodiments, the patient may have suffered a neurodegenerative disease, a
traumatic injliry, a neurotoxic injury, ischemia, a developmental disbrder, a disorder

affecting vision, an injury or disease of the spinal cord, or a demyelinating disease.

By “non-adherent culture” is meant herein as a method of propagation of cells
in vitro as in a container in the presence of growth media in a manner in which the
cells do not attach to the surface of the container such that a substantial portion of
the cells can be removed from the surface of the container By mechanical
manipulations that do not cause significant damage to the cells. It is understood that
the cells can still be retained in or on a non-adherent matrix (e.g., on Hydrogel
spheres) and be removed from the surface of the container. Such manipulations
include, for example, gentle agitation, massage, or manual manipulation of the
container, or rinsing the container with growth media. As used herein, a substantial
portion of the cells to be removed is at least 70%, preferably at least 75%, 80% or
85%, more preferably at least 90% or 95%. Manipulations that cause damage to the
cells can be identified by determining the viability of the cells before and after
manipulation, for example by trypan blue staining. Mechanical manipulations
should cause damage to less than 20%, preferably less than 15%, or 10%, more
preferably less than 5%, 2%, or 1% of the cells.

- By “obtaining” as in “obtaining an agent” or “obtaining a cell” refers to
purchasing, synthesizing, or otherwise procuring an agent or cell. Cells can be
obtained, for example, from an animal including human and non-human animals.
Cells can also be obtained from cell and tissue repositories.

By “pl'event’ £ ¢

* “preventing,” “prevention,” “prophylactic treattment” and the
like is meant reducing the probability of developing a disorder or condition in a

subject, who does not have, but is at risk of or susceptible to developing a disorder
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or condition. Prevention or prophylactic treatment can require administration of -

more than one dose of the compositions of the invention.

By “propagate”, “passage”, and the like is meant increasing the volume of a
cell culture and/or decreasing the amount of cells in a specific culture volume by
d.iluting cells in at least some fresh growth media to allow for maintenance and/or

expansion of the cell population.

By “sample™ or “biological sample” is meant any biological sample obtained
from an individual, body fluid, cell line, tissue culture, or other source.

By “stem cell” or “pluripotent stem cell,” which can be used
interchangeably, is meant a cell having the ability to give rise to two or more cell

types of an organism.

By “subject” is meant a vertebrate, preferably a mammal, more preferably a

human.

By “substantially purified” is meant that the desired cells (e.g., MSCs) are
enriched by at least 30%, more preferably by at least 50%, even more preferably by
at least 75%, and most preferably by at least 90% or even 95%.

By “transgene” is meant any piece of a nucleic acid molecule (for example,
DNA) that is inserted by artifice into a cell transiently or permanently, and becomes
part of the organism if integrated into the genoxixe or maintained
extrachromosomally. Such a transgene may include a gene that is partly or entirely
heterologous (foreign) to the transgenic organism, or may represent a gene
homologous to an endogenous gene of the organism. The transgene may be
introduced into the organism from which the MSCs are isolated. Alternatively, the .
transgene may be introduced using viral vectors, such as retroviral vectors (See, e.g.,
Gnecchi et al., 2006). '

By “transgenic cell” is meant a cell containing a transgene. For example, a

- cell transformed with an expression vector operably linked to a heterologous nucleic

acid molecule can be used to produce a population of cells having altered phenotypic
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* characteristics. A cell derived from a transgenic organism is also a transgenic cell so

long as the cell contain the transgene.

A By “transplant™ or “transplanting” is meant administering one or more cells
(or parts thereof), cell products, tissue, or cell culture products derived from cells
that are grafted into a human host. For exainple, a transplant can include an MSC

transplant.

By “treatment’; is meant an approach for obtaining beneficial or desifed
clinical results. For the purposes of this invention, beneficial or desired clinical
results include, but are not limited to, alleviation of symptoms, diminishment of
extent of disease, stabilization (i.e., not worsening) of a state of disease, delay or
slowing of disease progression, amelioration or palliation of the disease state, and
remission (whether partial or total), whether detectable or undetectable.
“Treatment” can also mean prolonging survival as compared to expected survival if
not receiving treatment. “Treatment” refers to both therapeutic treatrnent and
prophylactic or preventative measures. Those in need of treatment include those
already with the disorder as well as those in whicix the disorder is to be prevented.
“Palliating™ a Aisease means that the extent and/or undesirable clinical
manifestations of a diséase state are lessened and/or the time course of the
progression is slowed or lengthened, as compared to a situation without treatment.
Typically, the “treatiment” entails administering an effective dose of MSCs to the

patient to regenerate tissue.

By a “vascular cell” is meant an endothelial cell. Endothelial cells line the
blood and lymph vessels and are present in and play a key role in the development
of organs, such as the brain, heart, liver, pancreas, lungs, spleen, stomach, intestines,
and kidneys. -

By “vascular disease” is meant a disease or disorder that affects or involves
the vasculature. Examples of vascular disease include peripheral vascular disease,
peripheral arterial disease, venous disease (e.g., déep vein thrombosis), ischemia,
cardiovascular disease, tissue organ engraftment rejection, or sequelae of ischemic

reperfusion injury. In still another embodiment, the peripheral vascular disease is
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- atherosclerosis, thromboembolic disease, or Buerger’s disease (thromboangiitis

obliterans). In a further embodiment, the cardiovascular disease is myocardial
infarction, heart disease, or coronary artery disease.

&6,

As used herein, “a”, “an”, and “the™ are understood to be either singular or

plural unless otherwise obvious from context.

As used herein, “‘or” is meant to be inclusive unless otherwise obvious from

context.

As used herein, ranges are undcrstood to include all values within the range.
For example, 1 to 50 is understoodtomean 1,2, 3,4,5,6,7,8,9, 10, 11, 12, 13, 14,
15,16, 17, 18, 19, 20, 21, 22, 23, 24,25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, and 50. A series of values are
understood to represent a range, and thereby all of the values within the range unless

otherwise obvious from context.
Brief Description of the Drawings

FIGURES 1A-1B are images of MSC harvested from plastic adhereht culture of
MSC by trypsinization and then cultured for 1 week in (A) plastic tissue culture
dish, (magnification 100x), or (B) grown in a double layer agarose culture
(magnification 100x), or cultured for 2 weeks (C) in liquid culture above a single
layer of agarose to prevent adherence to plastic (magnification 100x)

FIGURE 2A-2B is an image of MSC spheres generated in culture of MSCs in
Teflon® bags (A) grown in culture for 2 weeks (mag 100x) and (B) for 6 weeks
(mag 100x).

FIGURE 3 is an image of proliferating MSCs in hydrogel for 2 weeks (mag 100x)

FIGURE 4 is an image of MSCs in a tissue culture flask after seven passages in
Teflon® bags and then transferred to a plastic culture flask. The MSC spheres
adhered to the surface of the flask within 2 to 3 days and obtained a‘morphology
essentially identical to that observed in cells passaged in adherent cultures (mag
100x).
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Detailed Description

Mesenchymal stem cells have been derﬂonstrated to be useful in the
therapeutic methods for the répair and regeneration of tissue, especially muscle
tissue, including cardiac tissue. This is somewhat surprising as MSCs have been

demonstrated to be quiescent after injection, have low engraftment into tissue other

than bone, and to have a very low persistence after injection.

Mesenchymal stem cells are édherent cells, and can be selected for growth in
culture by their ability to adhere to tissue culture containers (i.¢., plastic). In culture,
cells are propagated by repeated rounds of trypsinization and replating, effectively
selecting for cells that are adherent. The observed low level of engraftment and cell
division in vivo may be due to the in vitro methods of propagation of the MSCs in

adherent cultures, as no comparable surfaces are available in vivo, for example in

. muscle, vascular, and neural cells.

The invention provides methods for mesenchymal stem cells (MSCs) growth
in non-adherent culture, eliminating the need for trypsinization in propagation of
MSCs. The non-adherent culture methods of the invention allow for the propagation
of MSCs that may more readily engraft into recipient tissue and be more viable for
longer periods after transplant as they do not require a surface to which they can
adhere to divide. |

The non-adherent culture methods of the invention also allow for .
propagation of cells in a less resource intensive manner by allowing the cells to be
grown in larger numbers in the same culture container area as the cells do not need

to all grow in the same plane of the culture container as with adherent cells.

- The invention provides culture methods that enable the generation of MSC in
non-adherent foci in various support matricies. MSCs grown under these conditions
can be passaged without trypsinization. Methods include growth of cells
encapsulated in matrices such as Hydrogel and Matrigel®, on or between layers of
agarose, or in Teflon® bags. Cells can grow in contact with the non-adherent

matrices, but do not adhere to plastic culture containers. The lack of adherence to a
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surface is notable in the MSCs grown on agarose or in Teflon® bags as can be:
determined by the maintenance of their rounded shape. MSCs grown in adherent
cultures on plastic adopt an elongated, fibroblastic shape (see, e.g., compare Figure
1A with Figures 1B-1C and 2A-B).

Mesenchymal stem cells have been cultured for up to 10 passages and can be
subcultured without the need of treatment with trypsin. The non-adherent cells
express similar surface markers as cells grown under adherent conditions (e.g.,
CD105), and they maintain their ability to differentiate into multiple cell types.
Optimal growth of the cells is stimulated by basic fibroblast growth factor (bFGF)
and other growth factors including stem cell factor (SCF) and vascular endothelial
growth factor (VEGF).

Growth of non-adherent MSCs in Teflon® bags provides an additional
advantage for translation into therapeutic applications as the MSCs can be cultured
by massaging the bag to detach the cells from the surface. When the MSCs are
detached the can be maintained as MSC spheres by regular massaging of the bag and
inversion of the bag for continued incubation. Performance of this manipulation
about twice daily allows for the MSC spheres to increase in size, and for the MSCs
to continue to proliferate and expand. The cells can readily be removed from the
culture media by centrifugation and resuspension into an appropriate buffer for
injection (e.g., phosphate buffered saline (PBS), physiological saline solution)
without the need to remove the cells from a less sturdy non-adherent surface (e.g.,
Matrigel® or agarose) and without the use of trypsin which would need to be
removed from the cells prior to administration.

It is understood that the initial source of and method of isolation of the MSCs
to be grown by the culture methods of the invention is not a limitation of the

invention. A number of methods of isolation of MSCs are known to those skilled in

- the art including, but not limited to, those set forth in US Patents 5,486,359;

5,654,186; 5,827,735, 5,858,390; 5,906,934; 5.908,784; 5,965,436; and 7,060,494.

It is further understood that the methods provided herein can be used to
culture both wild-type and transgenic MSCs such as those taught, for example in US
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Patent 5,591,625 or in Gnecchi et al. (both incorporated herein by reference).
Transgenic MSCs can be isolated from transgenic animals or can be transduced
using vectors, including viral vectors, for the insertion of expression constructs into

the cells.

Mesenchymal stem cells cultured by the methods of the invention can be
used for any of a number of research or therapeutic purposes. For example, a
number of therapeutic methods using MSCs are known, such as those taught in US
Patents 5,811,094 for connective tissue regeneration; 5,858,930 for repair of skin
and soft tissue defects; 6,387,369 for cardiac muscle regeneration; 6,875,430 for -
treatment of immune responses in transplantation; 7,029,666 for muscle and
connective tissue repair; 7,097,832 for enhancing blood vessel formation; and
7,160,724 for repair of the brain and spinal cord (all of which are incorporated

herein by reference).

Mesenchymal stem ;:ells cultured by the methods of the invention can be
used for the generation of cultured media to promote the growth of cells, for
therapeutic uses, or for research purposes to idenﬁ'fy secreted growth factors that
may be responsible for the beneficial therapeutic effects provided by MSCs.

Mesenchymal stem cells cultured by methods of the invention can be
incorporated into a kit including the cells in a container with appropriate packing
material. The kit can further contain reagents and/or materials for culturing MSCs

in adherent and/or non-adherent manner(s).
EXAMPLE 1- Isolation of MSCs from human bone marrow

Human bone marrow cells were obtained from normal donors following
informed consent under an Institutional Review Board approved protocol. The
mononuclear cell fraction of the bone marrow was isolated on a Ficoll gradient and
plated in a T150 Coming (Acton, MA) tissue culture flask at 1-5 x 10° cells/ml in a-
MEM media containing 20% fetal calf serum (FCS). The cells were incubated in a
humidified environment at 5% CO; at 37°C. The media was changed weekly.

Adherent cells were grown in culture and passaged using trypsin when confluent.
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EXAMPLE 2- Culture of MSCs in Hydrogel

MSCs were isolated and propagated as set forth above. MSCs were collected
from adherent, confluent cultures using trypsin and encapsulated in Hydrogel
(Becton Dickson) following the manufacturer’s instructions. The encapsulated
MSCs were cultured in a-MEM + 20% FCS in T75 culture flasks. At regular
intervals, the non-adherent cells were passaged by removing the supernatant,
centrifuging the Hydrogel/MCS mixture, and resuspending the cells in growth
media. As shown in Figure 3, MSCs encapsulated in the Hydrogel proliferated and
maintained a fibroblast-like morphology. Cells encapsulated in Matrigel ™ gave

comparable results.
EXAMPLE 3- Culture of MSCs in agarose

Single layer agarose cultures were established in 100 mm culture dishes on
preformed layers of 0.5% agarose for double layer, and 1% agarose for single layer
agarose in a-MEM + 30% FCS. MSCs were harvested from confluent cell cultures
by trypsinization and resuspended in a-MEM + 20% FCS. The MSACs were added in
10 ml of a-MEM + 20% FCS above the agarose layer. The non-adherent cells were
passaged by removing the supernatant from the agarose underlay. The cells were
centrifuged and the supernatant discarded. The cells were resuspended in fresh
media and replated over the agarose underlay. Double layer agarose cultures were

generated by incorporating the cells into a top agarose layer (0.66%).

Figure 1B shows cells cultured in a double layer agarose culture in the top
agarose layer. The MSCs could be visualized as single, round cells. No
proliferation was observed. However, when the cells were plated in a liquid phase
in e-MEM + 20% FCS on a lower layer of 1% agarose to prevent adherence, the
MSC formed spheres and proliferated as shown in Figure 1C. Cells were passaged
multiple times. '

EXAMPLE 4- Culture of MSCs in Teflon® bags

MSCs were harvested from confluent cell cultures by trypsinization and
resuspended in 50 ml of a-MEM + 20% FCS. The cells were placed in 100 m}
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Teflon® bags (American Fluoroceal Corp, Gaithersburg, MD) and cultured. At
weekly intervals the bags were harvested, the cells were centrifuged, resuspended in
fresh media and placed into new Teflon® bags.

MSCs can be cultured by massaging the bag to detach the cells from the
surface. When the MSCs are detached the can be maintained as MSC spheres by
regular massaging of the bag and inversion of the bag for continued incubation.
Performance of this manipulation twice daily allows for the MSC spheres to increase

in size, and for the MSCs to continue to proliferate and expand (see, Figure 2)

The culture methods have been replicated beginning with bone marrow
harvested from | pxg. Non-adherent cultures of pig MSC have now becn generated for
animal studies. One hundred million non-adherent pig MSCs were generated after 3
weeks of culture in Teflon® bags.

EXAMPLE 5- Adherence of cells to plastic after culture under non-adherent

conditions

Culturing of cells under non-adherent conditions does not alter the ability of
the MSCs to adhere when provided with an appropriate substrate. Figure 4 shows
cells grown in a tissue culture flasks after seven passages in Teflon® bags. The
morphology of the cells appears to be ndentlcal to that of MSCs propagated
continuously in adherent culture.

EXAMPLE 6- Stimulation of MSCs by growth factors

The effect of several growth factors on MSC sphere proliferation were
evaluated, including macrophage colony stimulating factor (M-CSF), vascular
endothelial growth factor (VEGF), basic fibroblast growth factor (bFGF), stem cell
factor (SCF), and media conditioned by 5637 cells (a human bladder carcinoma cell
line that constitutively secretes functional cytokines). Optimal growth factors for of
MSC spheres was addition of 10% 5637 conditioned media to the cells. However,
as this source of growth factors is limited for clinical applications, the effects of

recombinant growth factors were also analyzed. A combination of recombinant
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human bFGF (50 ng/ml) and recombinant human SCF (100 ng/ml) resulted in

maximal proliferation of MSCs and sphere formation.

EXAMPLE 7- Transplantation of non-adherent MSCs for the treatment of cardiac

infarction

MSCs are isolated from rat bone marrow by standard Ficoll gradient
followed by adherent culture methods. After expansion of the cells, the culture is
split. A portion of the cells are maintained in adherent culture, and a portion of the
cells are transferred to Teflon® bags for propagation. Cells in Teflon® bags are
manipulated twice daily to promote growth of MSC spheres, and media is changed
as necded. Adherent cells are propagated using trypsin as needed. Cells can include
a marker such as GFP or beta-galactosidase to facilitate identification of the
transplanted cells at the end of the experiment. Cells are collected and resuspended
in an appropriate buffer for administration (e.g., normal saline). ’

Age and sex matched laboratory rats of a single type are divided into four
groups, sham myocardial infarction (MI), adherent MSC treated, non-adherent MSC
treated, and normal saline. In all but the sham MI group, ligation of the left
coronary artery is performed using well known methods (see, e.g., Gnecchi et al).
Briefly, animals are anesthetized and a left thoracotamy is performed under artificial
respiration. The heart is accessed through the intercostal space, the pericardial sac is
cut, and the heart is exteriorized through the space. The left coronary artery is
legated with a silk suture about midway between the left atrium and the apex of the
heart and EKG is recorded to confirm the presence of infarction. In sham operated
animals, the artery is not legated. One hour after infarction, an equal number of
adherent or non-adherent MSCs are injected into a total of five sites per infarct area.
Normal saline is injected into the infarct area in the control ammals

Cardiac function is analyzed at regular intervals after the surgery and
administration of the cells, for example by EKG. Either throughout the course of the
experiment, or at the end of the experiment, rats are euthanized and hearts are
excised. Analysis is performed to determine any of a number of outcomes
including, but not limited to, infarct area, engraftment of MSCs into the infarct area,
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- angiogenesis in the infarct area, and/or mRNA or protein expression. Methods for
performing such analyses are known to those skilled in the art. The therapeutic
effect of the cells grown in adherent culture and non-adherent culture are compared

to each other and to control animals.

It is understood that comparable experiments can be performed using

different animals including, for example, pigs.

The invention may be embodied in other specific forms without departing
from the spirit or essential characteristics thereof. The foregoing embodiments are
therefore to be considered in all respects illustrative rather than limiting on the
invention described herein. Scope of the invention is thus indicated by the appended
claims rather than by the fbregoing description, and all changes which come within
the meaning and range of equivalency of the claims are therefore intended to be

embraced therein.

All references, patents, patent applications, and GenBank numbers cited are

incorporated herein by reference in their entirety.
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- CLAIMS

1. A method for propagation of a non-adherent culture of mesenchymal

stem cells (MSCs) comprising expanding MSCs in or on a non-adherent matrix.

2. The method of claimn 1, comprising encapsulation of MSCs in
Matrigel™ or Hydrogel.

3. The method of claim 1, comprising the cells propagated on agarose or
on Teflon®.
4, The methods of any of claims 1 to 3, wherein the cells are propagated

in the non-adherent culture without the use of trypsin.

5. The methods of any of claims 1 to 4, comprising mechanical

manipulation of the MSCs.

6. The method of any of claims 1 to 5, further comprising a biological
sample containing MSCs.

7. The method of claim 6, further comprising isolating- the MSCs from
the biological sample containing the MSCs.

8. The method of claim 7, wherein the isolated MSCs are substantially
purified.
9. The method of any of claims 1-8, wherein the MSCs are expanded at

least 2-fold, 10-fold, 100-fold, 1000-fold, 10,000-fold, or 100,000 fold.

10. The method of any of claims 1-9, wherein the MSCs are suitable for
administration to a subject. 4

11. The method of claim 10, wherein the subject is a huran subject.

12. The method of any of claims 1-11 wherein the MSCs are propagated
in non-adherent culture for at least a week, at least 2 weeks, at least a month, or at

least 2 months.
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13. A method for treatment of a subject having a disease or condition
susceptible to treatment with MSCs comprising administration of MSCs grown in a
non-adherent culture of any of the methods of claims 1 to 12.

14. The method of claim 13, wherein the disease or condition susceptible
5  to treatment with MSCs is selected from the group consisting of muscle disease,

neural disease, and vascular disease.

15. The method of claim 13 or 14, wherein the MSCs are allogenic or

autologous to the subject.
16. The method of any of claims 13 to 15, wherein the subject is human.

10 17. The use of a MSC propagated by any of the methods of claims 1 to
12 for use as a therapeutic agent for the treatment of a disease or condition
susceptible to treatment with MSCs.

18. The use of claim 17, wherein the disease or condition susceptible to
treatment with MSCs is selected from the group consisting of muscle disease, neural

15  disease, and vascular disease.

19. A kit comprising an MSC of any of claims 1 to 12 and appropriate
packing material.

20. The kit of claim 19, further comprising reagents or supplies for
propagation of MSCs under adherent or non-adherent conditions or both.
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Dear Sir:
INTRODUCTORY COMMENTS

Prior to examination on the merits, please amend the above-identified U.S.

patent application as follows:

Amendments to the Claims are reflected in the listing of claims which begins on

page 2 of this paper.

Remarks begin on page 4 of this paper.
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AMENDMENTS TO THE CLAIMS
1. (original) A method for propagation of a non-adherent culture of

mesenchymal stem cells (MSCs) comprising expanding MSCs in or on a non-adherent

matrix.

2. (original) The method of claim 1, comprising encapsulation of MSCs in
Matrigel™ or Hydrogel.

3. (original) The method of claim 1, comprising the cells propagated on

agarose or on Teflon®.

4, (currently amended) The methods of claim 1any-ef-claims-4-4e-3, wherein the
cells are propagated in the non-adherent culture without the use of trypsin.

5. (currently amended) The methods of claim 1-any-ef-claims—1-te-4, comprising
mechanical manipulation of the MSCs.

6. (currently amended) The method of claim 1-ary-ef-claims-—tie-5, further

comprising a biological sample containing MSCs.

7. (original) The method of claim 6, further comprising isolating the MSCs
from the biological sample containing the MSCs.

8. (original) The method of claim 7, wherein the isolated MSCs are
substantially purified.

9. (currently amended) The method of claim 1-any-ef-claims-1-8, wherein the
MSCs are expanded at least 2-fold, 10-fold, 100-fold, 1000-fold, 10,000-fold, or 100,000
fold.

10.  (currently amended) The method of claim 1-ary-of-eclaims—1-9, wherein the
MSCs are suitable for administration to a subject.

11.  (original) The method of claim 10, wherein the subject is a human

subject.

BOS2 705863.1
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12.  (currently amended) The method of claim 1 ary-ef-claims—4-1+4-wherein the
MSCs are propagated in non-adherent culture for at least a week, at least 2 weeks, at least

a month, or at least 2 months.

13.  (currently amended) A method for treatment of a subject having a disease or

condition susceptible to treatment with MSCs comprising administration of MSCs grown in a

non-adherent culture of claim 1—any79f—the-meﬂqed€ref—elaims4—%e—12.

14.  (original) The method of claim 13, wherein the disease or condition
susceptible to treatment with MSCs is selected from the group consisting of muscle disease,

neural disease, and vascular disease.

15.  (currently amended) The method of claim 13-er44, wherein the MSCs are

allogenic or autologous to the subject.

16.  (currently amended) The method of claim 13-any-ef-claims-13-te-15, wherein
the subject is human.

17-18. (cancelled)

19.  (currently amended) A kit comprising an MSC of claim 1ary-efelaims—tio-12
and appropriate packing material.

20. (original) The kit of claim 19, further comprising reagents or supplies for

propagation of MSCs under adherent or non-adherent conditions or both.

BOS2 705863.1



Application No. Continuation of PCT/US2007/011921
Page 4 of 4

REMARKS

Claims 4-6, 9, 10, 12, 13, 15, 16 and 19 have been amended to remove multiple
claim dependency, and claims 17 and 18 have been cancelled without prejudice. The

amendments are non-substantive.

Early consideration and allowance of the application are earnestly solicited.

Dated: November 17, 2008 Respectfully tted,
| QS
B V &
- ter F.

P Corless
Registration No.: 33,860

EDWARDS ANGELL PALMER & DODGE
LLP

P.O. Box 55874

Boston, Massachusetts 02205

(617) 517-5557

Attorneys/Agents For Applicant
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METHOD OF GROWTH OF MESENCHYMAL CELLS UNDER NON-
ADHERENT CONDITIONS FOR CLINICAL APPLICATIONS

Related Applications

This application claims priority to Provisional Patent Application Serial No.
60/801,661, filing date May 19, 2006, which is incorporated herein by reference in

its entirety.
Government Support

The invention was made under Grant Number CA088878 from the National
Institutes of Health of the United States Government. The Government may have

certain rights in relation to the application.
Field Of The Invention

This invention relates to methods of growth of mesenchymal cells under non-
adherent conditions. The method allows for expansion of mesenchymal cells in

suspension for research or therapeutic uses.
Background Of The Invention

Mesenchymal stem cells are the formative pluripotential blast cells found
inter alia in bone marrow, blood, dermis, and periosteum that are capable of
differentiating into any of the specific types of mesenchymal or connective tissues
(i.e. the tissues of the body that support the specialized elements; particularly
adipose, osseous, cartilaginous, elastic, and fibrous connective tissues) depending
upon various influences from bioactive factors, s'uch as cytokines. In contrast to their
hematopoietic counterparts, MSCs are adherent and can be expanded in culture. A
number of U.S. Patents, e.g., U.S. Patent Nos. 5,486,359; 5,591,625; 5,736,396;
5,811,094, 5,827,740; 5,837,539; 5,908,782; 5,908,784; 5,942,225; 5,965,436;
6,010,696; 6,022,540; 6,087,113, 5,858,390; 5,804,446; 5,846,796; 5,654,186;
6,054,121; 5,827,735; and 5,906,934 (all of which are incorporated herein by
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reference) disclose mesenchymal stem cells (MSC), which can be differentiated into
several progenitor cells, for example muscle progenitor cells, ‘connective tissue cell
progenitor cells, or hepatic oval cells. Muscle progenitor cells differentiate further
into cardiac, skeletal, and smooth muscle cells, whereas the connective tissue cell
progenitor may differentiate into bone. The patents above further teach transgenic
MSCs that carry a transgene, methods to promote differentiation of MSCs along
specific paths, and therapeutic methods including the use of MSCs.

Human MSC (hMSC) can be identified by the presence or absence of
specific cell surface markers (Pittenger and Martin, Circ. Res. 95:9-20, 2004,
incorporated herein by reference). Typically, h(MSC can be identified by the
presence of surface markers CD13, CD29, CD44, CD49a, b, ¢, €, f, CD51, CD54,
CD58, CD71, CD73, CD90, CD102, CD105, CD106, CDw11, CD120a, CD120b,
CD123, CD124, CD126, CDC127, CD140a, CD166, P75, TGFb1lR, TGFbIIR,
HI.A-A, B, C, SSEA-3, SSEA-4, D7; and the absence of surface markers CD3,
CD4, CD6, CD9, CD10, CDl1l1a, CD14, CD15, CD18, CD21, CD25, CD31, CD34,
CD36, CD38, CD45, CD49d, CD50, CD62E, L, S, CD80, CD86, CD95, CD117,
CD133, SSEA-1. Monoclonal antibodies specific to MSCs have also been identified
(e.g., US Patents 5,486,359 and 5,811,094). However, most surface markers have
been found inadequate as a means to identify stem cells because putative marker(s)
may also be found on nonstem cells, or a particular marker may only be expressed
on a stem cell at a certain stage or under certain conditions, such as CD34 on
hematopoietic stem cells. Nevertheless, surface markers and other attributes are
useful in characterizing a stem cell as isolated or cultured, to detect changes in cells
in culture over time, and as a means to begin to understand its potential interactions
with neighboring cells and the cell ehvironment (Pittenger and Martin, Circ. Res.
95:9-20, 2004).

Mesenchymal stem cells can be isolated from a number of cells and tissues
including bone marrow, embryonic yolk sac, placenta, umbilical cord, fetal and
adolescent skin, and blood, and propagated in culture. Friedenstein et al. (Exp.

Hematol. 4:267-274, 1976, incorporated herein by reference) initially isolated MSCs
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by their adherence to tissue culture surfaces. Similar methods for isolation of MSCs

are still commonly used.

Plating studies indicate that MSCs are present at as a rare populatioh of cells
in bone marrow, representing about 0.001-0.01% of nucleated cells. However,
MSCs can be readily expanded when grown at a very low plating density. Cotler et
al. (Proc. Natl. Acad. Sci. USA. 97:3213-3218) noted that the number of colonies
formed per 100 cells plated remained constant when the density of plating was
varied from 0.5 to 12 cells per cm®. However, tﬁe size of the colonies decreased
markedly when the cells were plated at higher densities. Colonies of maximal size
were obtained when cells were plated at 1.5 to 3.0 cells per cm®. Plating at such low
densities requires the use of large amount of tissue culture dishes, reagents, and
space. Methods for culturing of MSCs in a less resource intensiveé manner is

desirable.

Adult bone marrow-derived MSCs engraft in numerous orgahs and
differentiate along tissue-specific lineages when transplanted into animals. They
migrate into areas of muscle degeneration to undergo myogenic differentiation in
immunodeficient mice. Injection of MSCs directly into infracted swine heart has
been shown to induce myocardial regeneration and improved cardiac function
(Shake et al., Ann. Thorac. Surg. 73:1919-1925, 2002). In addition, MSCs
implantation has been demonstrated to induce therapeutic angiogenesis in a rat
model of hindlimb ischemia through vascular endothelial growth factor (VEGF)
production by MSCs (Al-Khaldi et al., Gene Ther. 10:621-629, 2003). In humans,
bone marrow-derived MSCs have been used to regenerate the marrow
microenvironment after myeloablative therapy. When introduced into the infracted
heart, MSCs prevent deleterious modeling and improve recovery. Interestingly,
implanted cells do not appear to expand after implantation when engrafted to tissue
other than bone. Experiments using MSCs labeled with membrane dyes that would
be diluted out after about 3 cell divisions were found months later even in repairing
tissue (Pittenger and Martin, Circ. Res. 95:9-20, 2004).

Clinical trials have been initiated in several countries to test cell-based

therapies for the treatiment of the injured heart. However, no studies have
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demonstrated incorporation of MSCs into regenerating tissue. It has been suggested
that the MSCs exert a therapeutic effect by paracrine actions exerted by the cells
through the release of soluble factors (See e.g., Gnecchi et al., FASEB J. 20:661-
669, 2006;‘ and Nagaya et ai., Circulation. 112:1128-1135, 2005). This theory is
supported by data therein demonstrating that conditioned media from transgenic
MSCs overexpressing the prosufvival gene Akt limits hypoxia-induced apoptosis
and triggers vigorous spontaneous contraction of adult rat cardiomyocytes in culture.
Moreover, injection of concentrated conditioned media from the Akt transgenic
MSCs into infracted rat hearts significantly limited infarct size and improved

ventricular function relative to controls (Gnecchi et al., 2006).

Studies have demonstrated that upon transplantation of cells into cardiac
tissue (e.g., by injection) less than 3% of injected MSCs persist after 2 weeks
(Mazhari & Hare, Nature Clinical Practice Cardiovascular Medicine 4: suppl 1; S21-
S26, 2007). This may be due to the adherent culture methods used to culture the
MSCs. MSCs in bone marrow are able to adhere to bone to allow for proliferation.
No comparable surface is present in muscle or many other tissues in which MSCs
have been demonstrated to be beneficial. Current culture methods select for cells
that are able to adhere to culture dishes through repeated rounds of trypsinization.
When transplanted into cardiac tissue for example, MSCs may fail to proliferate due
to their inability to adhere to a cardiac tissue surface, minimizing the contribution of

MSCs to regenerating tissue.

Methods of culture of MSCs that do not include adherence to a surface
and/or reduce the need for multiple rounds of trypsinization for propagation of cells
may improve the effects of MSC at sites of injury, for example, by providing cells

that are more able to proliferate at the site of injury.
Summary Of The Invention

The invention provides methods for the propagation of mesenchymal stem

cells (MSCs) in non-adherent culture, eliminating the need for trypsinization in

propagation of MSCs.
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Accordingly, an aspect of the invention features a method for culturing
MSCs under non-adherent conditions in or on a non-adherent matrix to obtain an
expanded population of MSCs. The methods include formation of MSC spheres
(MSCS) in or on several different non-adherent matrices, including incorporation of
cells into biocompatible matrices such as Hydrogel and Matrigel™,; culture of cells
on or between layers of agarose; and culture of cells in Teflon® bags. After _
1solation of MSCs from a sample, the cells are propagated without treatment with
trypsin after initial cell selection. MSCS are optionally mechanically manipulated,
collected by centrifugation, and resuspended in fresh media for continued

propagation, or resuspended in an appropriate buffer for administration to a subject.

An aspect of the invention features a method for therapeutic administration
to a subject in need of treatment with MSCs comprising; i)obtaining MSCs, for
example by isolating the cells from a sample, ii) culturing the cells in a non-adherent
manner to generate an expanded population of cells, and iii) administering the cells
to the subject. In an embodiment, the MSCs are administered to an individual

having a condition or disease susceptible to treatment with MSCs

An aspect of the invention provides for the use of MSCs cultured under non-
adherent conditions for use as a medicament for the treatment of a condition or

disease susceptible to treatment with MSCs.

An aspect of the invention includes kits containing MSCs expanded under
non-adherent conditions in appropriate packing material. In an embodiment, the kits
further include reagents or materials for propagation of the cells under adherent

and/or non-adherent conditions.

In some embodiments of the invention, the methods further include obtaining
a sample that contains MSCs, and may further include isolating the MSCs to obtain
a substantially purified 'samplc of MSCs.

In some embodiments of the invention, culturing the MSCs increases the
expansion of the cells by at least 2 fold, preferably at least 10 fold or 100 fold, more
preferably 1000 fold, 10,000 fold, or 100,000 fold. In another embodiment of the

A
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first or second aspects of the invention, the MSCs are maintained in non-adherent
culture for at least one week, preferab ly at least two weeks, at least a month, or at

least two months.

In some embodiments of the invention, the cultured MSCs are suitable for

administration to a subject, preferably a human subject.

In some embodiments of the invention, the MSCs are allogenic or autologous

to the subject to whom the cells are administered.

"~ In an embodiment, the MSCs may éxpress classic surface markers including
CD105, CD73 and CD90 but lack expression of CD34 or CD45.

Definitions

27 &&.

By “administering”, “therapeutic administration™ and the like is meant
providing to a human patient a pharmaceutical preparation containing the MSCs,
optionally in the form of MSC spheres or foci, or their progeny or derivatives in a

suitable formulation. The preferred method of administration can vary depending on

various factors, ¢.g., the components of the pharmaceutical preparation, site of the

potential or actual disease, and severity of disease.

By “allogenic” is meant involving, derived from, or being individuals of the

same species that are sufficiently unlike genetically to interact antigenically.

By “animal” is meant to be preferably a mammal. A mammal can be human
or non-human including, but not limited to laboratory and/or commercially
important mammals, such as mouse, rat, rabbit, monkey, dog, cat, pig, cow, sheep,

and goat.

By *“autologous” is meant derived from the same individual or involving one

individual as both donor and recipient.
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By “cell culture” is meant grown outside of the body in a dish, flask, or other
container in the presence of growth media. Cell culture can be performed with
transformed or immortalized cell lines. Cell culture can also be performed with
“primary cells” removed from an animal, such as a mammal, and are not
transformed or immortalized. Primary cells can be dividing or non-dividing cells.
For example, the cells can be bone marrow cells, umbilical cord blood cells, or

mesenchymal stem cells.

By a ““condition or disease susceptible to treatment with MSCs™ is meant a
malady that has been demonstrated to be treated using MSCs, for example muscle
disease, neural disease, and vascular disease. Theses diseases have been
demonstrated to be susceptible to treatment with MSCs. For example, demonstrated
therapeutic effects include those shown in US Patents 5,811,094 to promote
connective tissue regeneration; 5,858,930 for repair of skin and soft tissue defects;
6,387,369 for cardiac muscle regeneration; 6,875,430 for treatment of immune
responses in transplantation; 7,029,666 for muscle and connective tissue repair;
7,097,832 for enhancing blood vessel formation; and 7,160,724 for repair 6f the

brain and spinal cord.

By “‘effective amount” is an amount sufficient to effect beneficial or desired
clinical or biochemical results. An effective amount can be administered one or
more times. For purposes of this invention, an effective amount is the amount of

MSCs to effect beneficial engraftiment of the cells.

By “‘engraftment” is meant the implantation of cells in the body, and/or
replacement of lost or damaged cells with injected cells. The engrafted cells persist
in a particular location over time following transplantation of the cells into a

mammal (e.g., a human).

By the term “expanded population” is meant a population of cells, e.g.,
MSCs isolated from bone marrow or other tissue, wherein at least 50% of the ceils

have divided at least once.
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A molecule is a “marker” of a desired cell type if it is found on a sufficiently
high percentage of cells of the desired cell type, and found on a sufficiently low
percentage of cells of an undesired cell type, such that one can achieve a desired
level of purification of the desired cell type from a population of cells comprising
both desired and undesired cell types by selecting for cells in the population of cells
that have the marker. A marker can be displayed on, for example, 30%, 35%, 40%,
45%, 50%, 55%, 60%, 65%, 70%, 75%., 80%, 85%, 90%, 95%, 99% or more of the
desired cell type, and can be displayed on fewer than 50%, 45%, 40%, 35%, 30%,
25%, 20%, 15%, 10%, 5%, 1% or fewer of an undesired cell type. It is preferred
that a marker be displayed on 90% or more of a desired cell type, or on fewer than
10% of a desired cell type.

A desired cell type is negative for a cell surface-expressed marker or lacks
expression of the marker if fewer than 50 marker molecules per cell are present on
the cell surface of the desired cell type. Techniques for detecting cell surface-
expressed marker molecules are well known in the art and include, e.g., flow '
cytometry. One skilled in the art can also use enzymatic amplification staining

techniques in conjunction with flow cytometry to distinguish between cells

~expressing a low number of a marker molecule and cells that do not express the’

marker molecule (see, e.g., Kaplan, Front. Biosci. 7:c33-c43, 2002; Kaplan et al.,
Amer. J. Clin. Pathol. 116:429-436, 2001; and Zola et al., J. Immunol. Methods
135:247-255, 1990).

By “non-adherent matrix™ is meant a material which cells can grow in, or on a

material that prevents adhesion to a cell culture container surface. For example,

growing cells in a non-adherent matrix (e.g., Hydrogel, BD Biosciences or
Matrigel®, BD Biosciences) can prevent attachment to a cell culture container
surface. MSCs may adopt their typical fibroblast-like shape on the matrices, but do
not attach to the plastic culture surface. Alternatively a non-adherent matrix can be
understood to be a matrix that the cells can grow on, but do not attach tightly to
(e.g., agarose, or Teflon®). With such matrices, the MSCs retain a rounded, rather
than fibroblast shape which they obtain when grown on plastic. In a preferred

embodiment, the non-adherent matrix is preferably biocompatible such that it can be
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administered to a subject for transplant without separation from the matrix.
Alternatively, the matrix can be of a size, shape, and resiliency that readily allows
for removal of the cells from the matrix (e.g., Teflon®) to allow the cells to be
administered to a subject.

By “mesenchymal stem cell” (MSC) is meant an adherent stroma cell, for
example from a biological sample such as bone marrow or umbilical cord blood,
isolated by methods such as those provided herein and by US Patents 5,486,359;'
5,654,186; 5,827,735, 5,858,390; 5,906,934; 5.908,784; 5,965,436; and 7,060,494.
Such cells have been characterized by being multipotent stem cells that have the
capacity to differentiate into osteoblasts, adipocytes and chondrocytes in vitro and
express the surface antigens CD105, CD73 and CD90, but not CD45 or CD34
(Dominici et al, Cytotherapy 8:315-317, 2007)

By a “muscle cell” is meant a skeletal, smooth, or cardiac cell.

By “muscle disease™ is meant a disease or disorder that affects or involves the
musculature, e.g., cardiac, smooth, or skeletal muscles. Examples of muscle
diseases include neuromuscular disease, e.g., muscular dystrophy (e.g., Duchenne
muscular dystrophy (DMD), Becker muscular dystrophy (BMD), Limb-girdle
muscular dystrophy, and congenital muscular dystrophy), congenital myopathy, and
myasthenia gravis, cardiomyopathy, e.g., heart disease, aortic aneurysm (Marfan’s
disease), cardiac ischeinia, congestive heart failure, heart valve disease, and

arrhythmia, and metabolic muscle diseases.

By a “neural cell” is meant a neuroh (e.g., a sensory neuron, a motor neuron,
or an interneuron) or a support cell of the central or peripheral nervous system.
Examples of neurons include pyramidal cells, Betz cells, stellate cells, horizontal
cells, granule cells, Purkinje cells, spinal motor neurons, and ganglion cells.
Examples of support cells include glial cells, oligodendroglial cells, astrocytes,

satellite cells, microglial cells, and Schwann cells.

By “neural disease” is meant a disease or disorder that affects or involves the

central or peripheral nervous system. Examples of neural diseases include multi-



10

15

20

25

30

WO 2007/136760 PCT/US2007/011921

10

infarct dementia (MID), vascular dementia, cerebrovascular injury, Alzheimer’s
disease (AD), neurofibromatosis, Huntington’s disease, amyotrophic lateral
sclerosis, multiple sclerosis, stroke, Parkinson’s disease (PD), pathologies of the
developing nervous system, pathologies of the aging nervous system, and trauma,
e.g., head trauma. ther examples of neural diseases are those that affect tissues of
the eye, e.g., the optic stalk, retinal layer, and lens of the eye, and the inner ear. In
certain embodiments, the patient may have suffered a neurodegenerative disease, a
traumatic injury, a neurotoxic injury, ischemia, a developmental disorder, a disorder

affecting vision, an injury or disease of the spinal cord, or a demyelinating disease.

By “non-adherent culture” is meant herein as a method of propagation of cells
in vitro as in a container in the presence of growth media in a manner in which the
cells do not attach to the surface of the container such that a substantial portion of
the cells can be removed from the surface of the container by mechanical
manipulations that do not cause significant damage to the cells. It is understood that
the cells can still be retained in or on a non-adherent matrix (e.g., on Hydrogel
spheres) and be removed from the surface of the container. Such manipulations
include, for example, gentle agitation, massage, or manual manipulation of the
container, or ninsing the container with growth media. As used herein, a substantial
portion of the cells to be removed is at least 70%, preferably at least 75%, 80% or
85%, more preferably at least 90% or 95%. Manipulations that cause damage to the
cells can be identified by determining the viability of the cells before and after
manipulation, for example by trypan blue staining. Mechanical manipulations
should cause damage to less than 20%, preferably less than 15%, or 10%, more
preferably less than 5%, 2%, or 1% of the cells.

By “obtaining” as in “obtaining an agent” or “obtaining a cell” refers to
purchasing, synthesizing, or otherwise procuring an agent or cell. Cells can be
obtained, for example, from an animal including human and non-human animals.

Cells can also be obtained from cell and tissue repositories.

2% ¢€

preventing,

” CC

prevention,

2 66

By “prevent, prophylactic treatment™ and the
like is meant reducing the probability of developing a disorder or condition in a

subject, who does not have, but is at risk of or susceptible to developing a disorder



WO 2007/136760 PCT/US2007/011921

10

15

20

25

11

or condition. Prevention or prophylactic treatment can require administration of

more than one dose of the compositions of the invention.

% &L

By “propagate”, “passage”, and the like is meant increasing the volume of a
cell culture and/or decreasing the amount of cells in a specific culture volume by
diluting cells in at least some fresh growth media to allow for maintenance and/or

expansion of the cell population.

By “sample” or “biological sample” is meant any biological sample obtained

from an individual, body fluid, cell line, tissue culture, or other source.

By “stem cell” or “pluripotent stem cell,” which can be used
interchangeably, is meant a cell having the ability to give rise to two or more cell

types of an organism.

By “subject” is meant a vertebrate, preferably a mammal, more preferably a

human.

By “substantially purified” is meant that the desired cells (e.g., MSCs) are
enriched by at least 30%, more preferably by at least 50%, even more preferably by
at least 75%, and most preferably by at least 90% or even 95%.

By “transgene” is meant any piece of a nucleic acid molecule (for example,
DNA) that is inserted by artifice into a cell transiently or permanently, and becomes
part of the organism if integrated into the genome or maintained
extrachromosomally. Such a transgene may include a gene that is partly or entirely
heterologous (foreign) to the transgenic organism, or may represent a gene
homologous to an endogenous gene of the organism. The transgene may be
introduced into the organism from which the MSCs are isolated. Alternatively, the .
transgene may be introduced using viral vectors, such as retroviral vectors (See, e.g.,
Gnecchi et al., 2006). '

By “transgenic cell” is meant a cell containing a transgene. For example, a

- cell transformed with an expression vector operably linked to a heterologous nucleic

acid molecule can be used to produce a population of cells having altered phenotypic
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characteristics. A cell derived from a transgenic organism is also a transgenic cell so

long as the cell contain the transgene.

By “transplant” or “transplanting” is meant administering one or more cells
(orl parts thereof), cell products, tissue, or cell culture products derived from cells
that are grafted into a human host. For exainple, a transplant can include an MSC
transplant.

By “treatment’.’ is meant an approach for obtaining beneficial or desifed
clinical results. For the purposes of this invention, beneficial or desired clinical
results include, but are not limited to, alleviation of symptoms, diminishment of
extent of disease, stabilization (i.e., not worsening) of a state of disease, delay or
slowing of disease progression, amelioration or palliation of the disease state, and
remission (whether partial or total), whether detectable or undetectable.
“Treatment™ can also mean prolonging survival as compared to expected survivatl if
not receiving treatment. “Treatment’ refers to both therapeutic treatment and
prophylactic or preventative measures. Those in need of treatment include those
already with the disorder as well as those in whicﬁ the disorder is to be prevented.
“Palliating” a disease means that the extent and/or undesirable clinical
manifestations of a discasc state arc lessened and/or the time course of the
progression is slowed or lengthened, as compared to a situation without treatment.
Typically, the “treatment” entails administering an effective dose of MSCs to the

patient to regenerate tissue.

By a “vascular cell” is meant an endothelial cell. Endothelial cells line the
blood and lymph vessels and are present in and play a key role in the development
of organs, such as the brain, heart, liver, pancreas, lungs, spleen, stomach, intestines,
and kidneys.

By “vascular disease” is meant a disease or disorder that affects or involves
the vasculature. Examples of vascular disease include peripheral vascular disease,
peripheral arterial disease, venous disease (e.g., déep vein thrombosis), ischemia,
cardiovascular disease, tissue organ engraftment rejection, or sequelae of ischemic

reperfusion injury. In still another embodiment, the peripheral vascular disease is
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atherosclerosis, thromboembolic disease, or Buerger’s disease (thromboangiitis
obliterans). In a further embodiment, the cardiovascular disease is myocardial

infarction, heart disease, or coronary artery disease.

kL BN 11

As used herein, “a”, “an”, and “the” are understood to be either singular or

plural unless otherwise obvious from context.

As used herein, “or” is meant to be inclusive unless otherwise obvious from

context.

As used herein, ranges are understoodb to include all values within the range.
For example, 1 to 50 is understoodtomean 1,2, 3,4,5,6,7, 8,9, 10, 11, 12, 13, 14,
15,16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, and SO. A series of values are
understood to represent a range, and thereby all of the values within the range unless

otherwise obvious from context.
Brief Description of the Drawings

FIGURES 1A-1B are images of MSC harvested from plastic adherent culture of
MSC by trypsinization and then cultured for 1 week in (A) plastic tissue culture
dish, (magnification 100x), or (B) grown in a double layer agarose culture

(magnification 100x), or cultured for 2 weeks (C) in liquid culture above a single

layer of agarose to prevent adherence to plastic (magnification 100x)

FIGURE 2A-2B is an image of MSC spheres generated in culture of MSCs in
Teflon® bags (A) grown in culture for 2 weeks (mag 100x) and (B) for 6 weeks
{mag 100x).

FIGURE 3 is an image of proliferating MSCs in hydrogel for 2 weeks (mag 100x)

FIGURE 4 is an image of MSCs in a tissue culture flask after seven passages in
Teflon® bags and then transferred to a plastic culture flask. The MSC spheres
adhered to the surface of the flask within 2 to 3 days and obtained a morphology
essentially identical to that observed in cells passaged in adherent cultures (mag
100x).
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Detailed Description

Mesenchymal stem cells have been dembnstrated to be useful in the
therapeutic methods for the repair and regeneration of tissue, especially muscle
tissue, including cardiac tissue. This is somewhat surprising as MSCs have been

demonstrated to be quiescent after injection, have low engraftment into tissue other

‘than bone, and to have a very low persistence after injection.

Mesenchymal stem cells are adherent cells, and can be selected for growth in
culture by their ability to adhere to tissue culture containers (i.e., plastic). In culture,
cells are propagated by repeated rounds of trypsinization and replating, effectively
selecting for cells that are adherent. The observed low level of engraftment and cell
division in vivo may be due to the in vitro methods of propagation of the MSCs in
adherent cultures, as no comparable surfaces are available in vivo, for example in

muscle, vascular, and neural cells.

The invention provides methods for mesenchymal stem cells (MSCs) growth
in non-adherent culture, eliminating the need for trypsinization in propagation of
MSCs. The non-adherent culture methods of the invention allow for the propagation
of MSCs that may more readily engraft into recipient tissue and be more viable for
longer periods after transplant as they do not require a surface to which they can

adhere to divide.

The non-adherent culture methods of the invention also allow for
propagation of cells in a less resource intensive manner by allowing the cells to be
grown in larger numbers in the same culture container area as the cells do not need

to all grow in the same plane of the culture container as with adherent cells.

- The invention provides culture methods that enable the generation of MSC in
non-adherent foci in various support matricies. MSCs grown under these conditions
can be passaged without trypsinization. Methods include growth of cells
encapsulated in matrices such as Hydrogel and Matrigel®, on or between layers of
agarose, or in Teflon® bags. Cells can grow in contact with the non-adherent

matrices, but do not adhere to plastic culture containers. The lack of adherence to a
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surface is notable in the MSCs grown on agarose or in Teflon® bags as can be
determined by the maintenance of their rounded shape. MSCs grown in adherent
cultures on plastic adopt an elongated, fibroblastic shape (see, e.g., compare Figure
1A with Figures 1B-1C and 2A-B).

Mesenchymal stem cells have been cultured for up to 10 passages and can be
subcultured without the need of treatiment with trypsin. The non-adherent cells
express similar surface markers as cells grown under adherent conditions (e.g.,
CD105), and they maintain their ability to differentiate into multiple cell types.
Optimal growth of the cells is stimulated by basic fibroblast growth factor (bFGF)
and other growth factors including stem cell factor (SCF) and vascular endothelial
growth factor (VEGF).

Growth of non-adherent MSCs in Teflon® bags provides an additional
advantage for translation into therapeutic applications as the MSCs can be cultured
by massaging the bag to detach the cells from the surface. When the MSCs are
detached the can be maintained as MSC spheres by regular massaging of the bag and
inversion of the bag for continued incubation. Performance of this manipulation
about twice daily allows for the MSC spheres to increase in size, and for the MSCs
to continue to proliferate and expand. The cells can readily be removed from the
culture media by centrifugation and resuspension into an appropriate buffer for
injection (e.g., phosphate buffered saline (PBS), physiological saline solution)
without the need to remove the cells from a less sturdy non-adherent surface (e.g.,
Matrigel® or agarose) and without the use of trypsin which would need to be

removed from the cells prior to administration.

It is understood that the initial source of and method of isolation of the MSCs
to be grown by the culture methods of the invention is not a limitation of the

invention. A number of methods of isolation of MSCs are known to those skilled in

- the art including, but not limited to, those set forth in US Patents 5,486,359;

5,654,186; 5,827,735; 5,858,390; 5,906,934; 5.908,784; 5,965,436; and 7,060,494.

It is further understood that the methods provided herein can be used to

culture both wild-type and transgenic MSCs such as those taught, for example in US
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Patent 5,591,625 or in Gnecchi et al. (both incorporated herein by reference).
Transgenic MSCs can be isolated from transgenic animals or can be transduced

using vectors, including viral vectors, for the insertion of expression constructs into
the cells.

Mesenchymal stem cells cultured by the methods of the invention can be

used for any of a number of research or therapeutic purposes. For example, a
number of therapeutic methods using MSCs are known, such as those taught in US
Patents 5,811,094 for connective tissue regeneration; 5,858,930 for repair of skin
and soft ti.ssuc defects; 6,387,369 for cardiac muscle regeneration; 6,875,430 for
treatment of immune responses in transplantation; 7,029,666 for muscle and
connective tissue repair; 7,097,832 for enhancing blood vessel formation; and
7,160,724 for repair of the brain and spinal cord (all of which are incorporated

herein by reference).

Mesenchymal stem éells cultured by the methods of the invention can be
used for the generation of cultured media to promote the growth of cells, for
therapeutic uses, or for research purposes to identify secreted growth factors that

may be responsible for the beneficial therapeutic effects provided by MSCs.

Mesenchymal stem cells cultured by methods of the invention can be
incorporated into a kit including the cells in a container with appropriate packing
material. The kit can further contain reagents and/or materials for culturing MSCs

in adherent and/or non-adherent manner(s).
EXAMPLE 1- Isolation of MSCs from human bone marrow

Human bone marrow cells were obtained from normal donors following
informed consent under an Institutional Review Board approved protocol. The
mononuclear cell fraction of the bone marrow was isolated on a Ficoll gradient and
plated in a T150 Coming (Acton, MA) tissue culture flask at 1-5 x 10° cells/ml in -
MEM media containing 20% fetal calf serum (FCS). The cells were incubated in a
humidified environment at 5% CO; at 37°C. The media was changed weekly.

Adherent cells were grown in culture and passaged using trypsin when confluent.
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EXAMPLE 2- C'ulture of MSCs in Hydrogel

MSCs were isolated and propagated as set forth above. MSCs were collected
from adherent, confluent cultures using trypsin and encapsulated in Hydrogel
(Becton Dickson) following the manufacturer’s instructions. The encapsulated
MSCs were cultured in a-MEM + 20% FCS in T75 culture flasks. At regular
intervals, the non-adherent cells were passaged by removing the supernatant,
centrifuging the Hydrogel/MCS mixture, and resuspending the cells in growth
media. As shown in Figure 3, MSCs encapsulated in the Hydrogel proliferated and
maintained a fibroblast-like morphology. Cells encapsulated in Matrigel ™ gave

comparable results.
EXAMPLE 3- Culture of MSCs in agarose

Single layer agarose cultures were established inv 100 mm culture dishes on
preformed layers of 0.5% agarose for double layer, and 1% agarose for single layer
agarose in a-MEM + 30% FCS. MSCs were harvested from confluent cell cultures
by trypsinization and resuspended in a-MEM + 20% FCS. The MS.Cs were added in
10 ml of a-MEM + 20% FCS above the agarose layer. The non-adherent cells were
passaged by removing the supernatant from the agarose underlay. The cells were
centrifuged and the supernatant discarded. The cells were resuspended in fresh
media and replated over the agarose underlay. Double layer agarose cultures were

generated by incorporating the cells into a top agarose layer (0.66%).

Figure 1B shows cells cultured in a double layer agarose culture in the top
agarose layer. The MSCs could be visualized as single, round cells. No
proliferation was observed. However, when the cells were plated in a liquid phase
in a-MEM + 20% FCS on a lower layer of 1% agarose to prevent adherence, the
MSC formed spheres and proliferated as shown in Figure 1C. Cells were passaged

multiple times.
EXAMPLE 4- Culture of MSCs in Teflon® bags

MSCs were harvested from confluent cell cultures by t:rypsinization and
resuspended in 50 ml of a-MEM + 20% FCS. The cells were placed in 100 m!
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Teflon® bags (American Fluoroceal Corp, Gaithersburg, MD) and cultured. At
weekly intervals the bags were harvested, the cells were centrifuged, resuspended in

fresh media and placed into new Teflon® bags.

MSCs can be cultured by massaging the bag to detach the cells from the
surface. When the MSCs are detached the can be maintained as MSC spheres by
regular massaging of the bag and inversion of the bag for continued incubation.
Performance of this manipulation twice daily allows for the MSC spheres to increase

in size, and for the MSCs to continue to proliferate and expand (see, Figure 2).

The culture methods have been replicated beginning with bone marrow
harvested from pig. Non-adherent cultures of pig MSC have now been generated for
animal studies. One hundred million non-adherent pig MSCs were generated after 3
weeks of culture in Teflon® bags.

EXAMPLE 5- Adherence of cells to plastic after culture under non-adherent

conditions

Culturing of cells under non-adherent conditions does not alter the ability of
the MSCs to adhere when provided with an appropriate substrate. Figure 4 shows
cells grown in a tissue culture flasks after seven passages in Teflon® bags. The
morphology of the cells appears to be identic;'«xl to that of MSCs propagated

continuously in adherent culture.
EXAMPLE 6- Stimulation of MSCs by growth factors

The effect of several growth factors on MSC sphere proliferation were
evaluated, including macrophage colony stimulating factor (M-CSF), vascular
endothelial growth factor (VEGF), basic fibroblast growth factor (bFGF), stem cell
factor (SCF), and media conditioned by 5637 cells (a human bladder carcinoma cell
line that constitutively secretes functional cytokines). Optimal growth factors for of
MSC spheres was addition of 10% 5637 conditioned media to the cells. However,
as this source of growth factors is limited for clinical applications, the effects of

recombinant growth factors were also analyzed. A combination of recombinant
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human bFGF (50 ng/ml) and recombinant human SCF (100 ng/ml) resulted in

maximal proliferation of MSCs and sphere formation.

EXAMPLE 7- Transplantation of non-adherent MSCs for the treatment of cardiac

infarction

MSCs are isolated from rat bone marrow by standard Ficoll gradient
followed by adherent culture methods. After expansion of the cells, the culture is
split. A portion of the cells are maintained in adherent culture, and a portion of the
cells are transferred to Teflon® bags for propagation. Cells in Teflon® bags are
manipulated twice daily to promote growth of MSC spheres, and media is changed
as nceded. Adherent cells are propagated using trypsin as needed. Cells can include
a marker such as GFP or beta-galactosidase to facilitate identification of the
transplanted cells at the end of the experiment. Cells are collected and resuspended

in an appropriate buffer for administration (e.g., normal saline).

Age and sex matched laboratory rats of a single type are divided into four
groups, sham myocardial infarction (MI), adherent MSC treated, non-adherent MSC
treated, and normal saline. In all but the sham MI group, ligation of the left
coronary artery is performed using well known methods (see, e.g., Gnecchi et al).
Briefly, animals are anesthetized and a left thoracotamy is performed under artificial
respiration. The heart is accessed through the intercostal space, the pericardial sac is
cut, and the heart is exteriorized through the space. The left coronary artery is -
legated with a silk suture about midway between the left atrium and the apex of the
hearf and EKG is recorded to confirm the presence of infarction. In sham operated
animals, the artery is not legated. One hour after infarction, an equal number of
adherent or non-adherent MSCs are injected into a total of five sites per infarct area.

Normmal saline is injected into the infarct area in the control animals.

Cardiac function is analyzed at regular intervals after the surgery and
administration of the cells, for example by EKG. Either throughout the course of the
experiment, or at the end of the experiment, rats are euthanized and hearts are
excised. Analysis is performed to determine any of a number of outcomes

including, but not limited to, infarct area, engraftiment of MSCs into the infarct area,
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angiogenesis in the infarct area, and/or mRNA or protein expression. Methods for

performing such analyses are known to those skilled in the art. The therapeutic
effect of the cells grown in adherent culture and non-adherent culture are compared

to each other and to control animals.

It is understood that comparable experiments can be performed using

different animals including, for example, pigs.

The invenfion may be embodied in other specific forms without departing
from the spirit or essential characteristics thereof. The foregoing embodiments are
therefore to be considered in all respects illustrative rather than limiting on the
invention described herein. Scope of the invention is thus indicated by the appended
claims rather than by the fbregoing description, and all changes which come within
the meaning and range of equivalency of the claims are therefore intended to be

embraced therein.

All references, patents, patent applications, and GenBank numbers cited are

incorporated herein by reference in their entirety.
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CLAIMS

1. A method for propagation of a non-adherent culture of mesenchymal

stem cells (MSCs) comprising expanding MSCs in or on a non-adherent matrix.

2. The method of claim 1, comprising encapsulation of MSCs in

Matrigel™ or Hydrogel.

3. The method of claim 1, comprising the cells propagated on agarose or
on Teflon®.
4. The methods of any of claims 1 to 3, wherein the cells are propagated

in the non-adherent culture without the use of trypsin.

S. The methods of any of claims 1 to 4, comprising mechanical
manipulation of the MSCs.
6. The method of any of claims 1 to 5, further comprising a biological

sample containing MSCs.

7. The method of claim 6, further comprising isolating the MSCs from
the biological sample containing the MSCs.

8. The method of claim 7, wherein the isolated MSCs are substantially
purified.
9. The method of any of claims 1-8, wherein the MSCs are expanded at

least 2-fold, 10-fold, 100-fold, 1000-fold, 10,000-fold, or 100,000 fold.

10. The method of any of claims 1-9, wherein the MSCs are suitable for

administration to a subject.
11. The method of claim 10, wherein the subject is a human subject.

12. The method of any of claims 1-11 wherein the MSCs are propagated
in non-adherent culture for at least a week, at least 2 weeks, at least a month, or at

least 2 months.
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13. A method for treatment of a subject having a disease or condition
susceptible to treatment with MSCs comprising administration of MSCs grown in a

non-adherent culture of any of the methods of claims 1 to 12.

14. The method of claim 13, wherein the disease or condition susceptible
5  to treatment with MSCs is selected from the group consisting of muscle disease,

neural disease, and vascular disease.

15. The method of claim 13 or 14, wherein the MSCs are allogenic or

autologous to the subject.
16. The method of any of claims 13 to 15, wherein the subject is human.

10 17. The use of a MSC propagated by any of the methods of claims 1 to
12 for use as a therapeutic agent for the treatment of a disease or condition

susceptible to treatment with MSCs.

18. The use of claim 17, wherein the disease or condition susceptible to
treatment with MSCs is selected from the group consisting of muscle disease, neural

15 disease, and vascular disease.

19. A kit comprising an MSC of any of claims 1 to 12 and appropriate

packing material.

20. The kit of claim 19, further comprising reagents or supplies for

propagation of MSCs under adherent or non-adherent conditions or both.
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INVENTION DESCRIPTION

Describe the invention completely, using the outline given below. Please provide an electronic copy of the
invention disclosure document, references, and abstracts in Windows format on CD-ROM or floppy disk if
possible-

1. Marketing Summary [Please provide a non-confidential summary of the invention that can be used for
marketmg purposes. Unique details that are published may also be included.]

A novel culture methodology is described for the generation of mesenchymal stem cells (MSC) under non
adherent conditions. MSC generated under these conditions form MSC foci (MSCF) that can be passaged without
trypsinization and cultured long term. Upon culture on plastic the MSCF generate adherent MSC. The continued
growth of MSC in the MSCF provide a product capable of seeding damaged tissue in organs where bone surfaces
or other solid surfaces are not available for adherence and growth of MSC..

SOFTWARE —Does this disclosure include a software element or software is implemented in the invenion .  [J Yes X No
If yes, please complete the Software Information Form which can be found at:
BIOLOGICAL MATERIAL - Does this disclosure include biological material, [(] Yes X No

If yes, please attach a list of materials for reference. A Tangible Property Report of Invention form may be completed if the dlsclosure is
biological materials only. You can find this form at: http.//www.ltd.jhu.edu/For Hopkins Inventors/reporting. html

2. Problem Solved [Describe the problem solved by this invention]
This invention provides the methods to optimally generate a MSC product for cellular regeneration. This product
enables the transplantation of viable MSC to tissues and enables the continued growth of the MSC in these tissues.

3. Novelty [Identify those elements of the invention that are new when compared to the current state of the art]
The novely of this invention relates to generation of MSCF under non adherent conditions to generate a product
capable of continued growth in tissues in vivo. The invention also teaches how to propagate and maintain the
growth of MSCF in vivtro.

4. Potential Commercial Use — [What products can be produced with this invention.]
This invention would provide the methods to routinely provide cells for regenerative therapies that are capabale of
enhancing in vivo engraftment.
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S. Commercialization - List any companies that you feel may be interested in this technology or are doing similar
research. Indicate how the invention complements the company's existing technology. If known, provide the
names of any companies (and a contact person) that have contacted you regarding your research related to the

invention.

X No company interest known at this time.
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7. Detailed Description of the invention - On a separate page(s), attach a detailed description of how to make
and use the invention. The description must contain sufficient detail so that one skilled in the same discipline
could reproduce the invention. Include the following as necessary:

1- data pertaining to the invention; 4- procedural steps if a process;

2- drawings or photographs illustrating the invention;  5- a description of any prototype or working model;
3- structural formulae if a chemical,;

In general, a manuscript that has been prepared for submission to a journal will satisfy this requirement.

8. Workable Extent/Scope [Describe the future course of related work, and possible variations of the present
invention in terms of the broadest scope expected to be operable; if a compound, describe substitutions, breadth
of substituents, derivatives, salts etc., if DNA or other biological material, describe modifications that are
expected to be operable, if a machine or device, describe operational parameters of the device or a component
thereof, including alternative structures for performing the various functions of the machine or device]

Future work is planned to evaluate the use of different matrices for generation of MSCF. Pre clinical studies are
also planned to evaluate the in vivo potential of the MSCF in animal models.

9. References [Please cite relevant journal citations, patents, general knowledge or other public information
related to the invention and distinguish between references that (A) contain a description of the current invention
from those that (B) contains background information.]

X No references available at this time.
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7. Detailed Description of the Invention

The use of bone marrow derived mesenchymal stem cells (MSC) has been proposed for a
number of regenerative therapies including repair of myocardial tissue. The data to date
has suggested improved functional outcomes but have failed to demonstrate incorporation
of MSC into the tissue. These studies have utilized MSC grown as adherent cells in
plastic tissue culture flasks and trypsinized for harvest and infusion.

We have developed culture methodologies that enable the generation of MSC in non
adherent foci in various support matrices. MSC grown under these conditions can be
passaged without trypsinization. The foci of MSC (MSCF) can be harvested for infusion
as shown in Figure #1. For example purposes, hydrogel was used as a supportive matrix
to generate MSCF. The matrix was prepared following the manufacturers recommended
procedure and MSC were trypsinized and added to the hydrogel in alpha MEM plus 20%
FCS. Over the next several days adherent MSC were observed on the surface of the wells
and the supernatant from the well was collected and transferred to a secondary well
without addition of any further MSC. The MSC could be visualized in the hydrogel and
the wells were passaged several times over the next 2 weeks.

Figure 1: MSC foci generated from bone marrow derived MSC
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INTRODUCTION
Human mesenchymal stem cells (MSC) are muitipotent cells, which are present in adult marrow and
can differentiate to lineages of mesenchymal tissues, including bone, cartilage, fat, tendon, muscle,
and marrow stroma. MSC can be isolated and expanded in culture with the potential of up to 40
doublings. Recent studies have explored the potential use of human MSC (hMSC) to improve cardiac
function in patients after irreversible ischemic injury. A number of reports have demonstrated that
MSC can be injected into infracted cardiac tissue and improved cardiac function demonstrated.
However, the extent of broliferation and integration of MSC into the regenerative tissue has been
limited. Some experiments have demonstrated that less than 3% of injected MSCs persist after 2
weeks.

MSC are typically cultured as adherent cells in culture flasks and require trypsinization for passage.

- When transplanted into cardiac tissue it is likely that MSC fail to proliferate due to their inability to

adhere to a surface and this minimizes the contribution of MSC to regenerating tissue. We
hypothesized that if MSC could be cultured without 'adheriﬁg to a solid surface, it may be possible to
generate MSC that are capable of in vivo proliferation in tissue and that these non adherent tybe MSC

would contribute to tissue regeneration.



METHODS
Generation of Mesenchymal Stem Cells
Human BM cells were obtained from normal donors following informed consent under a Johns
Hopkins University (Baltimore, MD) Institutional Board Review approved protocol. The mononuclear
fraction of the BM was isolated on a Ficol gradient and placed in T150 Corning (Acton, MA) tissue
culture flasks at 1 — 5 x 10° cell/m! in alpha MEM media containing 20% FCS (a-MEM+20%FCS). The
cells were incubated at 5% CO,, 37°C and the media changed weekly. Adherent cells grew in the

. cultures and were passaged using trypsin when confluent.

Culture of MSC Under Non Adherent Conditions

1. Hydrogel: MSC were harvested using trypsin from confluent cultures and encapsulated in
Hydrogel (Becton Dickinson, Franklin Lakes, NJ) following the manufacturers instructions. The MSC
were mixed with activated Hydrogel and cultured:in T75 tissue culture flasks. At regular intervals the
non adherent cells were passaged by removing the supernatant, centrifuging the hydrogel/MSC mix
, and resuspendi'ng the cells in a-MEM + 20%FCS.

2. Agarose Culture: Preformed layers of 0.5% agarose in a-MEM + 30% FCS were established
in 100 mm ﬁulture dishés and allowed to gel. MSC were harvested from confluent cultures by
trypsinization and resuspended in a-MEM + 20%FCS. The MSC were added in 10 mls of a-MEM +
20%FCS above the agarose layer. The non adherent cells were passaged by removing the
supernatant from the agarose underlay. The celis were centrifuged and the supernatant discarded
and the cells were resuspended in fresh media and replated over agarose underlays.

3. Culture in Teflon Bags: MSC were harvested from confluent cultures by trypsinizaﬁon and
fesuspended in 50 ml of a-MEM + 20% FCS. The cells were then placed in 100 ml Teflon bags
(American Fluoroceal Corp, Gaithersburg, MD) and cultured. At weekly intervals the bags were

harvested, the cells were centrifuged, resuspended in fresh media and placed into new Teflon bags.

A



RESULTS AND DISCUSSION
Hydrogel: Encapsulation of MSC resulted in proliferation of MSC and incorporation into the Hydrogel

matrix. As shown in Figure 1,

Agarose Culture

. Whén MSC were trypsinized and cultured in a double layer agarose culture in the top agarose layer
(0.66%) the MSC could be visualized as single round cells (Figure 2). However, when the MSC were
plated in a liquid phaée in alpha MEM + 20%FCS on a lower layer of 1% agarose to prevent

adherence, the MSC formed spheres and proliferated as shown in Figure 3.

Culture in Teflon Bags:
We have utilized Teflon bags for cell culture experiments based upon minimal adherence of cells to
the Teflon surface. Therefore we evaluated the potential of the Teflon bags for generation of non

adherent MSC. As shown in Figure 4, the MSC proliferated as non adherent spheres of cells.

The generation of non adherent MSC was achieved with all three culture conditioné, namely, growth
in Hydrogel, coculture on agarose and culture in teflon bags. In each case foci of MSC formed that
continued to proliferate and the foci could be subcultured by removing the cells and transferring to
secondary cultures. We have concentrated oﬁ the growth of MSC in Teflon bags as this approach
can be scaled up to produce large numbers of MSC spheres. Also the culture in Teflon bags requires

no substrates or scaffolds that require GMP manufacture.

The MSC spheres could be cultured for extended periods in Teflon bags and the cells continue to
proliferate (Figure 5) and the size of the spheres increased continually. As shown in Figure 4,
individual MSC can be visualized as large round cells on the surface of the spheres. When the
spheres are placed into standard tissue culture flasks they can adhere to the plastic surface and

appear identical to the original MSC generated in culture flasks (Figure 6). A number of MSC adhere

W



to the Teflon surface of the bags and can be eliminated by weekly transfer to new bags. Alternatively,
by massaging the bags daily the adherent MSC can be dislodged and remain viable as non adherent

cells leading to proliferation and sphere formation.

Stimulation of MSC by Growth Factors

We evaluated the effect of several growth factors on MSC sphere proliferation including macrophage
colony stimulating factor (M-CSF or CSF-1), vascular endothelial growth factor (VEGF), basic
fibroblast growth factor (bFGF), stem cell factor (SCF) and media conditioned by 5637 cells
(5637CM). The optimal growth factors for proliferation of MSC spheres was addition of 10% 5637CM.
Howver as ;(he clinical application of this source of growth factors is limited we concentrated on
recombinant growth factors. The combination of rh bFGF (50 ng.ml) and rhSCF (100 ng/ml) resulted

in maximal proliferation of MSC and sphere formation.

We propose that the MSC spheres have the capacity to proliferate in tissues, such as cardiac tissue,
and will remain viable. In addition, we propose that the MSC spheres will integrate into the tissue and
be stimulated by local cytokines to differentiate into tissue specific cells, such as cardio myocytes. The

cellular grafts have the potential to regenerate’damaged tissue.

\\
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Figure 2: MSC grown generated as adherent cells on plastic (top panel) were trypsinized and cuitured

in double layer agarose culture (bottom panel).
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Figure 3: Growth of MSC in double layer agarose culture
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Figure 4. MSC spheres generated in culture of MSC in Teflon bags.
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Figure 5: MSC Spheres after culture for 6 weeks in Teflon bags.
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MSC spheres were culture for 7 passages in Teflon bags and then transferred to ti

Figure 6

culture flasks. The MSC spheres formed adherent MSC identical to the original MSC generated in

culture flasks.
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All publications, patents and patent applications disclosed herein are incorporated into this application by
reference in their entirety.

For example: “Sambrook et al., Molecular Cloning, A Laboratory Manual (volumes I-11l} 1989, Cold Spring
Harbor Laboratory Press, USA”, “Harlowe and Lane, Antibodies a Laboratory Manual 1988 and 1998,
Cold Spring Harbor Laboratory Press, USA” and “Ausubel et al., Current Protocols 2001, John Wiley

and sons, Inc.” provide sections describing methodology for antibody generation and purification,
diagnostic platforms, cloning procedures, etc. that may. be used in the practice of the instant invention.




Abstract
The use of bone marrow derived mesenchymal stem cells (MSC) has been proposed for a number of
regenerative therapies inqluding repéir of myocardial tissue. The data to date has suggested improved
functional outcomes but have failed to demonstrate.incorporation of MSC into the regenerating tissue.
These studies have utilized MSC grown as adherent cells in plastic tissue culture flasks and
trypsinized for harvest and infusion. Upon trypsinization the MSC round up and fail to proliferate
unless they become adherent to a solid surface. lh the BM environment MSC proliferate as adherent
cells on the bone surface, however in tissues such as the heart, there is no 'substrate for the MSC to
attach and proliferate. We have developed culture methodologies that enable the generation of MSC
under non adherent conditions resulting in the formation of non adherent spheres of MSC. The MSC
speheres (MSCS) have been generated using several different culture techniques including;
incorporation into matrices such as Hydrogel and Matrigel; ii) coculture on preformed layers of 0.5%
agarosei and iii) culture in Teflon bags. MSCS have been cultured for up to 10 passages under these
conditions and can be sub cultured without the need for treatment with trypéin. When cuIturéd in
flasks directly on plastic the MSCS adhere to plastic surface and grow as typical adherent MSC. The
MSCS express similar surface markers as MSC grown under adherent condition, eg CD105, and they
maintain their_ potentiél to differentiate into multiple cell types. Optimal growth of the MSCS is
stimulated by basic fibroblast growth factor (bFGF) and other growth factors including SCF and VEGF
can augment growth. For translation to clinical applications we are currently establishing MSCS in
Teflon bags in alpha MEM plus 20% FCS plus 50 ng/m! of rhbFGF plus 100 ng/ml rhSCF. The MSC
can be cultured as adherent layers in these bags and passaged by simple mechanical massaging of
the bags to detach the MSC from the bag. When the MSC are detached they can be maintained as
MSCS by regular massaging of the bag and invertion of the bag for continued incubation. This |
manipulation is performed twice daily and the MSCS increase in size as the MSC continue to
proliferate. Current studies are generating MSCS using this approach for studies in animal models of

cardiac ischemia.
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Box No. V Reasoned statement under Rule 43bis.1(a)({) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting suchstatement

1. Statememt

Novehy (N) . Claims 24 ) YES
Claims 1 . NO

Inventive step (IS) Claims None VES
Claims 14 NO

Industrial applicability (1A) Claims 14 YES
Claims None NO

2. Ciwtions and explanations:
Clalm 1 lacks novelty under PCT Article 33(2) as being anticipated by US 2005/0265980 A1 to Chen et al. (hereinaftar ‘Chen').

Regarding claim 1, Chen discloses a method for propagation of a non-adherent culture (In hydrogels) of mesenchymal stem cells {MSCs)
comprising expanding MSCs In or on a non-adherent matix (hydrogels) (para [0007), [0047), {ooss)).

Cialms 2 and 4 lack an Inventive step under PCT Article 33(3) as being obvious over Chen in visw of US 2004/0092011 A to Wikison et
al. (heretnafter ‘Wilkison’).

Regarding claim 2, clalm # Is obvious over Chen, as described above. Chen does not expressly disclose encapsulation of MSCs in
Hydrogsl. In a similar Invention, Wilkison discloses encapsulation of MSCs (adipose-derivad stem cells) in Hydroge) (para [0109)).
would have been obvious to one of ordinary skill in the art to combine the teaching of Chen with that of Wilkison to practice the claim as
described since both are directed to methods for propagation of stem cells.

‘| Regarding claim 4, claim 1 is obvious over Chen, as described above. Chen does not expressly disclose that the cells are propagated in
the non-adherent culture without the use of trypsin. In a similar invention, Wilkison discloses cells propagated in a cuiture without the use
of trypsin (para [0142]). It would have been obvious to one of ordinary skill In the art to combine the teaching of Chen with that of Wilkison
to practica the claim as dascribed since both are directed to methods for propagation of stem cells.

Ctaim 3 lacks an Inventive stép under PCT Article 33(3) as being obvious over Chen in view of US 2005/0013804 A1 to Kato et al.
{hareinafter 'Kato').

Regarding clalm 3, claim 1 Is obvicus over Chen, as described above. Chen does not exprassly disclose that the cells are propagated on
agarose or on Teflon. In a similar invention, Kato discloses cells propagated on agarose (cultured mesenchymal stem cells ransfarred o
an agarose cullure system) (para (0028]). It would have been obvious to one of ordinary skill in the art to combine the teaching of Chen
with that of Kato to practice the claim as dascribed since both are directad to methods for propagation of mesenchymal stem calls.

Clalms 14 have Industria) applicability as defined by PCT Articta 33(4) because the subject matter can be made of used In Industry.
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