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FDA APPROVES 1ST STEM
CELL SELECTION DEVICE

Background

A decade ago,
most experimentai
hemacologiscs
thoughtchathemat-
oporeuc stem ce:ls
(HSC) were too
clusive and rare to
be isolated, let
alone used clintc-
ally. ISHAGE had
vet to be incorpor-
ated and s
founders had noidea that they wouid be
devotingalarge portionof every meeting
of the newly created Society to issues
involving CD34* stem cells. Even the
suggesrion that one could identify or
characterize a population of blood ceils
capablie of long term renewal sparked
many heated debates.

In the same period, several
resecarchers developed monoclonal
antibodies to a marker found on ceils
capable of generating iz vitro
hematopoictic colonies (later termed
CD34) and cautiousiv suggested thata
subsetr of these "CD34-bearing” celis
wereactually the long sought-after HSC.

By the late 1980’s, a young oncologist
in Seattie befieved that enough picces
of the puzzie had been assembled,
through his own research and that of
others, to go forward with the
development of a clinical device that
could purify these stem cells in large
enough quantities for bone marrow
transplantation (BMT). Dr. Ronaid
Berenson. in founding CellPro Inc,,
knew thattt wouid require considerable
capital, anetwork of clinical investgatots
and scicnusts on an tneernational level,
and considerable faith in his principles
to achieve this goal.

Many of his collcagues were
investigating HSC by negative setection

techniques. In conrtrast, he first
incubated marrow cells with biotinvlatec
anti-CD34 monocionai antibodies and
thencaprured the HSC by passing these
cells over an avidin bead column. Dr.
Berenson wus abie to positiveiv select’
out the CD34* ¢eis: miid agitauon was
then used to disrupt the ceil/ancibody
bondailowingthe coilectivnot a puntied
cell population.

He siso had the foresight o invoive
bromacenai enginesrs rfrom the
beginning to transiate the small scale
research devices into large scale, using
friendly. closed clinical svstems which
could erficientiv process whole marrow
or penipheral blood stem ceil (PBSC)
harvests. His dream was realized on
December 6, 1996 wiren, after 5 vears of
intense clinical development. the FDA
granted markering approval for the
CEPRATE?® SC Stem Cell Concen-
trator. Prior to this announcement, the
device had already received both the
Europcan CE markand [SO 9002 qualicy
certfication.

Gorporate impact

Like many biotech companies,
CellPro Inc. has teported an overall
financial loss since its incorporation. For
the past 5 vears. its core technology
could only be used in conjunction with
FDA approved clinical trials. After
delaving approval in 1995, the FDA did
allow CellPro to institute a limited cost
recovery program to recoup some of their
manutacturing costs for the coiumns.

Thecompany is now in the process of
making the transition from a primarily
R&D based philosophy to one focused
onmarketingand increased production.
Dr. Berenson. then Vice Presidenc of
Research and Devetopment, teft CeliPro
in 1995, while Rick Murdock, CEQ,
remained to execute the transicion.
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Also like manv other biotech
companes. CeilPro’s financiai resources
nave been drained by ongoinglitigacion.

ellPro 15 the defendanc in a patent
infringement suic filed by Baxter
Healthcure. Becton Dickinson and the
Johns Hopkins University over the
CEPRATE ®technology. While thejury
trial ending 1n August 1995 conciuded
that there was no patent infringement
by Ce:ilPro, a retrial was jater ordered for
early March, 1997.

Clinical Impact

Durinz the past 5 vears, the field of
hematopotetic cell therapy has changed
dramaticaily. [t must be remembered
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thatoniy recantiy has ISHAGE reached
aconsensusonthe quanttionof CD34
ceils. or actuaily approved Standards for
HSCprocessing. [thad become apparent
carly on that the field was advancing at
an acceierateq pace: bone marrow - long
considered the only true scem cetl source-
wasbe:ingsuppianted.in manyinstances
by PBSC products.

Unfortunately, the U.S. regulatory
pracess for biologics has oniy recendy
improved its cfficiency. Thererfore.
CellPro and the FDA were committed
to a tnal thar would have less clinical
impact than was originaily expected.
The experimental arm of this phase 11
randomized tial in advanced breast
cancer tnvestigated che abilicv of CD34-
selected marrow toreduce the infusional
toxicities tbv virtue of its smailer volumes
and cell numbers) of crvopreserved
marrow  without compromising
cngraftment.

Durningthe same ume period. most of
the principal investigacor sponsored
studies (IDE's) using CD34* sefection
devices emploved PBSC or allogencic
marrow as the source of CD34" cells. [t
should be noted, however, that unai
trilincage cagraftment was demon-
strated first in primates and later in the
fiese phase [/II crials using CD34*
sclected marrow, no one was absoluteiy
cerrain that these positively selected
cells contained the elusive stem cells.
By the time of the finai FDA review in
February. 1996, most of the trial’s
conciusions scemed inconscquential
compared to the large amount of
promising data being generated onocher
investigational studies using this and
other corporatians’ stem cell selecrion
devices. The CEPRATE® device was
also being marketed in Europe and
Canada.

Thus. in making the unanimous
recommendation for approval, the
FDA's Biologicali Response Modifiers
Advisory Committee emphasized thatc
the device should be approved based on
its future potential in gene therapy,
tumor cell purging, and use with
alternative stem cell sources in addition
to the study thar lay before them. This
was a milestone in the field of
hematotherapy, but 2lso pesed serious
questons reiated tothe designs used for
future graft engineerning tnals.

impact on the Field

CellPro Inc. 1s currentiv seiling the
disposable CEPRATE® kits for
$4.325.00 US. while the compurerized
CD34- seiection svstem can be
purchased for siightly under 325.000 or
leased cthrough various contrace
arrangements.

The approved indication is in
autologous BMT. There is a high
probability chat this indicacion will be
under-ucifized.

Off-labet use by physicians (which is
not regulated by the FDA in a manner
stmtlar to (nvestugacional devices) will
probably account for the majoricy of sales
in the US. Many devices will
undoubrtedlv be used in conjuncrion wich
cooperanve t ECOG. SWQG. POG exc.}
ot corporate PBSC triais.

Ourtside of these settings. they will
be closeiv scrunmized by health care
provider organizations and the nauve
institution. Discussions with the FDA
suggest that most IDEs submitted for
CDa34- seiecrion of autclogous marrow
of PBSC will recetve littie or noscrutiny.
However the FDA will probably
concentrate on the efficacy and safety of
those CD 34 selection protocois utilizing
allogenetc or unrefated marrow. PBSC
or cord blood as the stem cell saurce.

Significant advances have aiready
been made on several investigational
studies using CD34- setection for T cell
depleton in allogeneic. unrelaced and
in utero BMT, tumor cell purging and
ex-vivoexpansion of PBSC harvestsand
in providing enriched stem cell
preparations for gene therapy.

CellPro has also cxpsnded its
positive selection core technology.
Clinical rtriais are underway using a
new columa which further depletes T
cells from allogeneic PBSC grafts to
teduce the incidence of GVHD. Both
CD4 and CD8 columns ate also
entering preclinical investigation for
post-transplant immunotherapy
applications. The eventual offerings
for pasitive selection are limited unly
by the number of anrtigenic
determinants. Combination wich
negative selection is also feasibie.

The FDA, CcliPro. and the many
investigators conducting the CD34*
selection trials should rake satisfaction
inknowing thatthey have significantly
advanced the field of hemartotherapy

and heiped to lav the ground work for
1ts ruture rezuiation and development.

Stepnen §. Noga. MD. PhD
The jonns Hopkins Oncology Center

2nd Annual Short
Course on
Cell Culture and
Separatons for Cell and
Gene Therapies

Northwestern University
Evanston (Chicago Area),
Illinois. USA
June 24-27, 1997

This advanced short course will
systemaucaily examine cell culture
and scparation issues, methods and
challenges in the & vive expansion
of human cells and the production of
vectors for cell and gene therapy
applications. From basic scientific
issues to device development, GMP
and regulatory aspects, all topics are
examined in depth by Northwestern
faculty and leading sciendists. The
course is intended for scicnrists with
cither biological. bioengineering or
M.D. waining. Sponsored by the
Northwestern University Center for
Biotechnology: this is an ISHAGE
affiliated meeting,
For further information, please
contacts )
Professor E. Terry Papoutsakis
c/o Kathrym Doren
Dept. of Chemical Engineering
Northwestern University -
2145 Shenidan Road
Evanston, IL 60208-3120 USA
Phone: (847) 491-2774
Fax: (847) 491-3728
Email: cell_therapies@chem-
eng.nwu.edu

$100 discount for ISHAGE
members :
Please provide proof of
membership upon registragon
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