CD34 Wars: Biotech
Inventions Lessons

Curt I. Civin, MD
Professor, Johns Hopkins University
Baltimore, MD

Donald R. Ware
Foley, Hoag & Eliot LLP
Boston, MA



May 1981 Feb. 1984 Aug. 1990

Dr. Civin makes first Dr. Civin files patent Baxter purchases

CD34 antibody application license for use of
2 Civin inventions

July 1984 Dec. 1987 Oct. 1990

Dr. Civin publishes Patent Office grants P "
atent Office grants
paper disclosing CD34 '680 patent 1204 patent 9

Oct. 1984
Becton purchases
license for use of
Civin inventions

1994

Sep. 1993

i oF .| CellPro begins commercial sales

Prior to formation of stem cell concentrator and

of CellPro, CellPro CD34 antibodies in Europe
chairman learns

of '680 patent Oct. 1991
CellPro begins commercial
sale of LC (CD34) device

QOct. 1950

CellPro learns of '204 patent;
continues production of CD34
antibodies and development of
stem cell concentration products

March 1989

CellPro formed. Obtains CD34 hybridoma
from Bernstein; begins production of CD34
antibodies and development of stem cell
concentration products

Chronology of Key Events
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Chronology of Opinions & Financings

Dec. 22, 1987

Patent Office
grants
’680 patent

March

1989

CellPro formed; | Kiley purchases
raises | 50,000 shares
$2.2 million | for $25,000

Feb. 27,

1990

Bloomberg Opinion
on '680 patent

Oct, 23, 1990
Patent Office
grants

'204 patent

April 15, 1991

Bloomberg Opinion
on '204 patent

April 1990

CellPro raises
$7.5 million

Kiley purchases
33,333 shares
for $100,000

Sept. 19971
CellPro raises | Kiley
$36 million | purchases
from IPO | 11,667 shares
for $125,337

1984-1995
Kiley sells all his shares,
makes $1.5 million profit




ST Ny

Dr. Civin Files Patent Baxter Takes | |'294 Patent Issues

Application, Assigns it to ; License from | [Oct 23, 1990

Johns Hopkins Becton

Feb. 2, 1984 D

° Aug[;Dzj( ]1 8953 '994 Patent Issues
- July 30, 1991

Becton Takes License

from John Hopkins Baxter Offers License

Under Civin Patent to CellPro and Others
[DDX 106] '|'680 Patent Issues [DDX 707]
Oct. 1, 1984 Dec. 22, 1987 . Jan. 22, 1992

'144 Patent Issues
July 14, 1992

AlS Takes License from
Baxter [DDX 711]
Dec. 23, 1992

SyStemix Takes License
from Baxter

Dynal Takes License
from Baxter
Nov. 23, 1993

Plaintiffs Sue Cellpro
Mar., 1994

BEITIN 1985 1987 1989 EELITHE 1991 WETTIE 1993
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USINESS/ACTIVITIES|RELATING IN' INVENTIONS
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Dr. Civin Files Patent '204 Patent Issues
Application, Assigns it to Oct 23, 1990
Johns Hopkins
Feb 2, 1984
'994 Patent Issues
Dr. Civin Publishes His July 30, 1991
Discovery of CD34
Anti (Then Called
MY-10) [DDX 24] CellPro Begins Sale of
July, 1984 LC Separator for CD34
Fred Hutchinson Oct, 1991

Cancer Institute

Z?\!::!g'ggra king of '"144 Patent Issves

Antibody 12.8 July 14,1992
Mar, 1986 '680 Patent Issues :
Dec 22, 1987 CellPro Sells SC
CellPro Concentrator & LC
Fouridads Separator in Europe

Obtains 12.8 Sep, 1993
Antibody
from Fred
Hutchinson
Apiil, 1989

T 1987 1oso ENEITN 1991 EREIZE 1093 BT

PTX 760




Phase |: Invention, Patent,
Licensing, Negotiations

A Johns Hopkins CD34 stem cell patents
| application: 1984
I Issue (divided): 1981992
A License to BectoiDickinson (1984)
I sublicense to Baxter Healthcare (1990)
A CellPro formed (1989): competing technology
ABaxter 6s | icensing st

ACel | Prods | itigati on



May 1981

ADr. Curt Civin, an assistant professor of
Oncology & Pediatrics at the Johns
Hopkins University School of Medicine,
develops an antibody that (he thinks) may
be used to identify and isolate stem cells,
the master cells from which all other cells
In the blood and immune systems develor



THE DEVELOPMENT OF BLOOD CELLS
From Undifferentiated Stem Cells to Mature Blood Cells

* Extremely Rare
» CD34 Positive

PROGENITOR
CELLS

* Rare
« CD34 Positive

Monocytes  Platelets Red Cells * Common
Fight Allergies  Kill Porosites  Kill Bocteria Kill Bacterio  Blood Cloting Carry Oxygen * CD34 Negotive




CD34 IS A STAGE-SPECIFIC ANTIGEN
As Cells Develop from Stem Cells to Mature Cells They Lose CD34

CD34 Antigen

STEM CELLS

CD34 Antigen
PROGENITOR CELLS

MATURE BLOOD CELLS
No Detectable CD34 Antigens

PTIX719




PURIFYING STEM CELLS WITH CD34 SPECIFIC
MONOCLONAL ANTIBODIES

CD34-Specific Antibodies Bind to Stem & Progenitor Cells

Stem Cell

CD34-Specific
Monoclonal
Antibodies

PTX 718




May 1982

A Civin receives the first of a pair of 3
year grants from the National Institutes
of Health for further research on the
antibody and the sterpfogenitor) cell
antigen to which it binds (My10 =
CD34).



July 1983

APublication of the full paper
I J. Immunology



LICENSE AGREEMENT

THIS AGREEMENT, having an effective date of August 1, 1984, Is made by

and between BECTON, DICKINSON AND COMPANY (BD or Licensee) a New Jersey
corparation, having an office at Mack Centre Drive, Paramus, New Jersey 07652,
and THE JOHNS HOPKINS UNIVERSITY (Licensor), having an address at 720 Rutland

Avenue, Baltimore, Maryland 21205.




February 1984

AJohns Hopkins applies for patents on the
CD34 inventions and licenses exclusively
to BectonDickinson.

ALater in 1984, researchers at Fred
Hutchinson Cancer Research Center, Iin
Seattle, develop another monoclonal
antibody (12.8) that binds to CD34. >50
CD34 monoclonals eventually follow.



December 1987

AJohns Hopkins receives the first of 4
patents (final patent issues 1992). The
Hopkins patents cover all antibodies
that bind to the CD34 antigen.



United States Patent ps
Civin

4,714,680
Dec, 22, 1987

(11] Patent Number:
451 Date of Patent:

[54] HUMAN STEM CELLS
[75] Inventor: Curt L Civin, Baltimore, Md.

[73] Assignee: The Johns Hopkins University,
Baltimore, Md.

[21] Appl No.: 670,740
[22] Filed: Feb, 6, 1984

[51] Int. CL¢ .ooeeeeon. C12N 5/02; GOIN 33/577
[52] Us.QL 435/240.25; 435/7
(58] Field of Search 435/240, 241, 7
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[57] ABSTRACT

Monoclonal antibodies that recognize 2 stage-specific
antigen on immature human marrow cells are provided.
These antibodies are useful in methods of isolating ceil
suspeasions from human bicod and marrow that can be

- employed in bone marrow transplantation. Cell suspen-

sions containing human pluripotent lympho-hematopoi-
etic stem cells are aiso provided, as well as theraputic
methods employing the ceil suspensions.

$ Claims, No Drawings



The Johns Hopkins University
School of Medicine
~
& \\
' \

ammv“

Office of the Dean
Technology Licensing

July 27, 1992

Dr. Curt Civin
3-121 Oncology

RE: U.S. Patent No. 5,130{144 Entitled "Human Stem Cells and Monoclonal

Antibodies"
JHU REF: CM-1055
BBMB REF: 1107.034031

Dear Dr. Civin:

Congratulations on the issyance of the U.S. Patent for the above referenced invention
which was granted on July 14

Enclosed is a copy of the-pafent for your review. If you find any errors, please bring
them to my attention immediately.

Sincerely,

-

~
] - " i \ L
. i/f(T/L,v B :’q g /‘ ) J L/-)

Francis J. Meyer, Ph.D.
Assistant Dean for Technology Licensing

FIM:kdb
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March 1989

ACellPro Inc. is created in Bothell,
Wash. The flagship products will be

built around the 12.8 (CD34) antibody
licensed from the Fred Hutchinson
Center (Seattle, WA).



August 1990

A After several years of research,
BectonDickinson decides not to
develop a therapeutic product based on
the Hopkins CD34 patents.

ABD sublicenses those patent rights to
Baxter Healthcare Corp. for $1.25
million and royalties on future sales.



Becton Dickinson and Company
One Becten Drive
Franklin Lakes. New Jersev 07417-1880

(201 848-6800

September 11, 1990

Francis J. Meyer, Ph.D.

Office of the Dean, REC“

Technology Licensing _tzi“$7¥
The Johns Hopkins University jﬁll)

550 North Broadway, Suite 701
Baltimore, Maryland 21205 SEP 13 1990

RE: LICENSE AGREEMENT
Dear Fran: Oay UCENSING
Enclosed please find an executed copy of the License
Agreement Dbetween Baxter Healthcare Corporation and Becton,
Dickinson and Company.
If you have any gquestions, please do not hesitate to

contact me.

Very truly yours,

. - " ) \:—- z o g . P -
/v ( (1-("’.'" . / )/;I/;/ 7/ /‘(— /(/é'?‘}’ o 'f"’_’ ("//,/:’T
Robert M. Hallenbeck N

Senior Patent Attorney
Enclosure

/88




FINANCIAL DISCLOSURE

The Johns Hopkins University holds patents
on CD34 monoclonal antibodies and related
iInventions. Dr. Civin Is entitled to a share of
the sales royalty received by the University
under licensing agreements between the
University, Becton Dickinson Corporation
and Baxter HealthCare Corporation. These
arrangements are being managed by the
University in accordance with its conflict of
Interest policies.



Phase II: Commencement of
Litigation

A CellPro sues for declaratory judgment of
invalidity and nonrinfringement in the State
of Washington (1992)

A Johns Hopkins/Baxter respond:

I Reiteration of license offer

I Motion to dismiss for lack of jurisdiction over
Johns Hopkins (no office in Washington state)



January 1992

ABaxter cl aims that
antibody Iinfringes on patents it has
under exclusive license and proposes
payment of $750,000 and an 8%
royalty. The 2 negotiate but do not
reach agreement.

A2 different companies agree to licenses
from Baxter under these terms.



April 1992

A CellPro sues Baxter and Becton Dickinson
for unfair competition and antitrust
violations In federal district court In
Washington State.

A It also sues them to invalidate the Hopkins
CD34 patents.



No understanding of the scienc
the start. But the lawyers are sn
and learn as they go. Dt
educate them.



September 1993

AA judge in federal court in
Washington dismisses the case,
saying she lacks jurisdiction over
Johns Hopkins, a key player in the
dispute.



March 1994

ABaxter, BectorDickinson, and Johns
Hopkins sue CellPro for
iInfringement, in federal court In
Wilmington, Delaware.



VIA FEDERAL EXPRESS

Frederick G. Savage, Esq.
Associlate General Counsel
Johns Hopkins University

113 Garland Hall

3400 North Charles Street
Baltimore, MD 21218-2688

Re: Johns Hopkins University v. CellPro
C.A. No. 94-105-RRM

Dear Derek:

Enclosed are papers entitled "Defendant'’'s First Set
of Interrogatories to Johns Hopking University" and
"Defendant’s First Request For Admissions to Johns Hopkins
University" which were served June 9, 1994. Responses to both
are due by July 11, 1994.

Obviously, the responses to the Requests for
Admissions should be coordinated with Becton Dickinson and
Baxter, who received a similar set.

After your review, give me a call. T will take up
with Dr. Civin directly the interrogatories.

Very truly yours,

Kenneth E. Madsen

KEM:11

Enclosures




9/1994 Deposition

A Every paper (relevant & not)
A Every lab notebook page

A Word games. Titles and conclusions of papers
overestimated. Real vs apparent contradiction

A Lack of appreciation for experimental variation
nonspecific binding.

A Declarations of expert scientists
I It was obviousaandit was not enabled.



Fellows, students

technicians in Civin lab (1981-1996)

LAST NAME

FIRST NAME

TITLE

START YEAR

Banquerigo

Mona Lisa

La—b Technician

Porter

Ellen

Lab Technician

Schwartz

Jill

Lab Technician

Strauss

Lewis

Postdoctoral Fellow

Schwartz

Cindy

58% Eg

Postdoctoral Fellow

Warren

Jonathan

o

Graduate Student

Brovall

Charlotte

C

Postdoctoral Fellow

Fackler

Mary Jo

—

Graduate Student

Hurwitz

Craig

|Postdoctoral Fellow

Minniti

Caterina

Postdoctoral Fellow

Theiss

William

£ 88

Lab Technician

Kastan

Michael

Nguyen

Theresa

Postdoctoral Fellow

Undergrad. Summer Student

Stone

Kelly

Trischmann

Thomas

Undergrad. Summer Student
Research Associate

Hebb

Jeanne

Undergrad. Summer Student

Zaman

Mohammed

Postdoctoral Fellow

San Juan

Ronald

Undergrad. Summer Student

Gore

Steven

Postdoctoral Fellow

Champagne

Martin

Postdoctoral Fellow

Lee

Mi-Jeong

Postdoctoral Fellow

Garg

Jay

Undergrad. Summer Student

Hoehn

Gerard

Postdoctoral Fellow

Gotze

Katharina

Postdoctoral Fellow

Ramirez

Manuel

Postdoctoral Fellow

As-Sanie

Suzie

Summer Med. Student

Felschow

Donna

Postdoctoral Fellow

Leung

Wing-Hang

Postdoctoral Fellow

Simms

David

Undergrad. Summer Sttﬁéﬁ{

Yang

Yandan

Postdoctoral Fellow




Deposition

ADonot fguesso. Donot
condi ti onal : n | WO ul ¢
tense or n | donot r er

ADono6t help the opposi
Donot answer uncl ear
Say nl canot answer t
then be silent.

A Give context SOMETIMES. Short Home base
= well documented in the patent.

A Home base: | discovered CD34.
A The document speaks for itself.



1) This Is whatscientistameane €

2) Scientistaunderstand what this

means.*

3) CD34antigen, marker

4) Patent claim language*

5Tabl e 9 (FACS: 9
comfortable home base

6) This is the way a scientist would do

this.




ADond6t be contemptu

ADondt agree with b
or phrases.



Phase lll: Alternative Dispute
Resolution

A Use of Mediation
I Johns Hopkins/Baxter cooperation
fAccess to opponentos b
I Opportunity for preliminary assessment of case

A Baxter makes new licensing offer
A CellPro walks out

A Where was the Fred Hutchinson Cancer
Research Center?



Although CellPro says it does not
bell eve that t he
patents apply to its product, it has
negotiated over licenses with Baxit
on and off, since 1992. MMurdock
says that he was willing to license
patents to avoid litigation, but that
Baxter demanded too much mone\
control. Mr.Murdock say<ellPro
would happily pay a royalty af% of
|l ts net sal es 1
not Baxter.
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Phase 1V. 1995 Jury Trial
(Delaware Federal Court)

A Juror attitude toward biomedical patents
A Telling a story

A Building a record

A Verdicts

A Posttrial motions



/
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TUnited States Migtrict Court

DELAWARE

DISTRICT OF

THE JOHNS HOPKINS UNIVERSITY, et al.

SUBPOENA IN A CIVIL CASE

V.
CELLPRO CASE NUMBER.

Delaware Case No. 94-105-RRM

TO: Curt I. Civin, M.D.
The Johns Hopkins Onocology Center
600 North Wolfe Street

Baltimore, Maryland 21205
[0 YOU ARE COMMANDED to appear in the United States District Court at the place, date, and time specified below to

testify in the above case.
PUACE OF TESTMaONY SRRSO

EX vyOu ARE COMMANDED to appear at the place. date, and time specified below to testify st the taking of a depostition
in the above case.
PuAce oF oerosmon CONNOLLY, BOVE, LODGE & HUTZ OATE AND TadE
1220 MARKET BUILDING SEPTEMBER 7, 1994
WILMINGTON, DELAWARE 19899 9:30 A.M,

D YOU ARE COMMANDED 10 produce and permit inspection and copying of the following documents or objects at the
ptace, cate, and ime specitied below (list gocuments or obiects)y

[ YOu ARE COMMANDED to permit inspection of the following premises at the date and time specified betow.
PREMSES DATE AND TWIE

Any organuzation not a party to this sult that is subpoenaad for the taking of a deposition shail designate one or more
officers. directors. Or managing agents, of other persons who consent to testify on its behalf, and may set forth, for each
person designated. the matiers on which the person will testity. Federa! Rules of Civil Procedure, 30(b) (6).

ISSIANG OF FICER SIGHATURE AND TITLE MNOICATE ¥ ATTOANEY FOM PLAWNTW F OR DEFENDANT

Lt s A Flroerrbs G- -9¥

WHANGOFICEITSNAME ADOREILANG FIONE HGMAEY CONNOLLY, BOVE, LODGE § HUTZ (302) 658-9141

PATRICIA S. ROGOWSKI, ESQ. 1220 MARKET BUILDING
' ’ < WITNINGTON, DELARARL. 10899

(See Aiae 43 Feosw PMusws O Covw Procecss Peis C & O on Asveree)
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CONTINENTAL BREAKFAST CERTIFICATE

This is valid for one complimentary Continental Breakfast

ordered through Room Service.

Valid through 12/30/97.

Thank you for staying with us.




A CellPro says its 12.8 antibody was developed

|l ndependently of Dr. C
anti body 1s very diffe
antibody. Ultimately CellPro claims 12.8 is not a
CD34 antibody.

A Johns Hopkins says its patents cover any antib
that binds to the CD34 antigen (and that CD34
included 12.8).

AA Fred Hutchinson spokesperson says that whe
made its deal with CellPro, it never guaranteed th
the antibody would be clear of infringement claim.




NEpl twopeiant i gen
to CD antigens



Binding Site
on an Antigen
(Epitope)

Multiple
Epitopes on
the Same
Antigen

ANTIGENS AND EPITOPES

Multiple Epitopes

|
ANTIGEN
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A USEFUL ANALOGY

PTX 759



C00134758

PTX 483 at C134768

CellPro, Incorporated, 1993

ANNUAL REPORT




1| CellPro claims in court that, becau
their device often only resulted In
50% CD34+ cell purity, it does not
Infringe the patent (which enables
90% purity of CD34+ cells from bot
marrow).

Y This claim (like the claim that 12.8
not a CD34 antibody) contradicts
advertising, labels, instructions,
annual reports, publicationsDA
submissions, marketing brochures.



TABLE 9
Cytochemical Analysis of FACS-Separated
Percent
Primitive Cells

snalyms of the “primitive blaxt” cells (34%. all morphologically immarure wich a
fine, open chromats paners) and promyeiocytes (6%).

**200 ceils countex: each cytochemscal test was doae on » separate slide, except for
the esterases which were doae oa the same skide.







