
Dr. Stephen Noga. Oirector done  used clinrc- of the Gnrt 5 meenng
bboratorv at /%e ~ o h n s  dlv. ISHACE had 
e k r n s  Oncology ?enter yet to bc incorpor- 

a ted ~ n d  ~ c s  
founders had no idea that they would be 
dfvo"nga inrqzponionofevcn, mccnn; 
ot the ncwlv crcatcd Socicty co rssucs 
involvinq CDS* stem cells. Even the 
suggestion that one could identrfv or 
charactcrizc a population of blood cells 
capable of long tcrm rcnewal sparked 
manv hcatcd debates. 

In rhc  s a m e  period, severs1 
rcscarchcrs dcvclopcd monoclonal 
antrbodies ro a marker found on ccils 
capable of generatmg in eirro 
hcmaropo~ctic colonies (later tcrmcd 
CD34) and cauriousiv suggcstcd that a 
subset of these 'CD34-beanng' cells 
were actually the longsought-after HSC. 

By the  late 1980's. a young oncologist 
In Seattle believed that enough picccs 
of the  puzzle had been assembled, 
through his own research and that of 
others ,  to go  forward with t h e  
development of a clinical devrcc that 
could purify these stem cells in large 
enough quantities for bone marrow 
transplantation (BhlT). Dr. Ronald 
Bcrenson. In foundrng CcllPro Inc., 
kncw t h x  it would require considerable 
cap~tal.A ncnvorkofclinical invcstlgxors 
and sclcntlsts on an international Icvcl. 

0 and considerable faith in his principles 
ro x h ~ c v c  chis goal. 

Llanv of his col icagues were 
Invesclgsrrng HSC bv negative selectron 

techniques. In  contrast,  he first 
~ncubatcdmarrow cclls with biotmvlatcc 
anti-CD34 monoclonal antibodies and 
thencaptured the  HSC bv passing these 
cclls over In avidin bead column. Dr. 
Bcrenson was abic :o pos~trvciv reirct' 
out the CDj-l- i r : i s :  :rid aqtatlon was 
then used ro disrupt che criliancrbod~ 
bond ;lllowin~ the coilccelonoi~ purltied 
cell population. 

He d s o  had the foresrqht :o lnvoive 
b~ornaccrral c n q n e e r s  irom rhe  
bcqnnlng to crmslatc chc small scale 
research dcv~ccs Into large scale. uslng 
friendlv. closed clinical systems wh~ch  
could eificicntiv process whole marrow 
or pertphcral blood stem ccll IPBSC) 
harvests. His drezrn was reallzed on 
December 6.1996 when, ~t'cer 5 years of 
Intense clinicd devclopmcnt. the FDA 
grantcd rnarkcrmg approval for thc 
CEPRATEySC S t e m  Cell Conccn- 
rrator. Prior to this announcement. the 
dcv~cc  had alrcaav rcccrvcd both chc 
EuropcanCE markana IS0 9002quailcy 
cemficatron. 

Cornorate lrnoact 
Like  many b io tech  companies, 

CellPro Inc. has reported an overall 
Enanclal loss since its incorpontion. For 
the past 5 ycan. its core technolo~y 
could onlv be  uscd in conjunctron with 
FDA approved clinical crisis. After 
dclaving approval in 1995, the FDA did 
allow CcllPro to instltutc a limited cost 
recovery prognm to recoup some of rhcir 
rnanutacturing costs for the columns. 

Thecompany IS now in the proccss of 
making the t rms l t~on  irom a primarilv 
R&D based philosophy to one focused 
on marketing and increased production. 
Dr. Bcrenson. chcn Vicc Presidcnc of 
Research and Development, left CellPro 
in 1995, while Rick blurdock, CEO. 
remaincd to cxecutc rhr transition. 

Also likc manv o ther  b io tech  
companrcs. CcilPro's tinanciaircsourccs 
2 s  e oeen dratned by ongoing litigation. 
:d1P:o I S  cne dricndant in a patent 

! l i r i n ~ c m c n c  s u ~ c  fiied by Baxter 
Hc~lthcare. Bccton Diclunson and h e  
Johns Hopklns Universic)r over t h e  
CEPR-lTE9:cchnolop. While the jury 
rriai endin? In .iugust 1995 concluded 
chat thcrc wss no parent iniringemcnt 
bv CdlPro. a retrial was later ordered for 

Cllnical Impact 
Durin; the past 5 van, the field of 

hemstoporetic ccll therapy has changed 
dnrnat~caily. It must be remembered 
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that oniv rccznriv has ISHhGE rcachcd 
aconscnsuson cnc quanutarionoiCDj* 
cells. or actuallv ;lpproved Standards for 
HSCproccsslns. It had become apparent 
eariv on chat tnc field was advanc ln~  i t  

an acceicrarca pace: bone marrow - long 
cons~dereacnr onlv truescem cell sourcc- 
was bc:ngsuppranccd. in manvinsrmccs 
by PBSC products. 

Unfortunarclv, the U.S. rcgularory 
proccss for brologics has only recenclv 
improved its cfficicncv. Thcrciorc. 
CcllPro ana the FDA were commirtcd 
to a tna1 char would have less clinical 
impact than was originally expected. 
T h e  cxpcrimcncai arm of this phase I11 
random~zca rrral in advanccd breast 
czncer !nvcstl~atcd the abilitv oiCD5.l- 
sciccted marrow to reduce the 1niusion31 
tomcitlcst bv v~rrucuiicssmailcrvolumcs 
2nd cell numbers) of crvopreservcd 
marrow wlthouc cornprom1sin5 
cngraftmcnt. 

Durrng rhesamc crme period. most of 
the  pr~ncrpal investigator sponsored 
studies IIDE's) using CD3Je selection 
dcviccs cmploved PBSC or al lo~cnclc  
marrow as the source oiCD5.l' cells. t r  
should be noted. however. char until 
trilincagc cngraftment was demon-
s m t c d  first rn primates and later in the 
firsc phase 1/11 trials using CD34' 
selecred marrow. no one was absolucci~ 
ccrnin chat these positively sclccrcd 
cclls connmcd the elusivc stem cclls. 
By the time of the final FDA revlew In 
Februarv. 1996, most of rhe rrral's 
conclusions sccmcd inconscqucnriai 
compared co the  large amount  of 
promising data bcinggcnerated onother 
investigational studies using chis and 
orher corporations' stem ccll sclcction 
devices. The  CEPIWTE* device was 
also being marketed in Europe and 
Canada. 

Thus. in making the  unznimous 
recommendztion for approval. t h e  
FDA's Biologiui Response hlodifiers 
Advisory Committee emphasized that 
the d c v ~ c c  should bc approved bascd on 
its future potentid in gene rherapv, 
rumor cell purging, and  use wirh 
alccrnativc stem ccll sources in addition 
to the studv that Iav before them. This  
was a milestone i n  t h e  field of 
hematotherapy. but also posed scrious 
questions rclatcd to the designs used for 
future graft engineering trials. 

.? 
* )

hn~acton the Field and heipea ro iav rnc sround work for 
CellPro Lnc. is currentiv selling cne ~ t s  devclopmcnr.iurure re;u~;lt;on ~ n d  

disposable CEPRhTE9 kits ior 
9.325.00 US. wndc the compurcrized Srcpncn j. S o g ~MD.PhD 
CD3.l- seicczion svstem can b e  T h e  jonns Hopk~nsOncoiogy Ccntcr 
purchased ior siighrlv under 525.000 or 
leased through V J ~ I O U S  c o n t r a c ~  
~rranqcmenrs. 

T h e  ~ p p r o v c d  ~ n d i c a t l o n  IS In i 
autoloqous BXIT. T h c r c  1s 3 h r ~ h  2nd , h n u d  Short 
probab~litv that this indicatron wdl be , Course on 
under-utilized. I 

Off-label use by phvsiclans (which is Cell Cuiture and 
nor reguhtcd bv the FDA in a rnanncr Se~mt ionsfor Cd and 
s~rnrlar to ~nvesnpc~ona l  dcv~ces)  wdl 
probablv account for the maioriwof sales 1 Gene Therapies 

. . 
in t h e  CS. hlany devices w ~ l l  
undoubtcdlv be used inconpnctron with 
cooperarive t ECOG. SWOG. POG etc.1 Northwestern University 
or corporate PBSC trials. Evanston (Chicago-ha), 

O u t s ~ d eo i  rhcsc serrings. rhcv w~i l  Illinois. L'SA 
be closelv scrurinrzcd by health care June 34-27.1997
provider orgmlutions and the natwe 
insrirurlon. Discussions w ~ t h  rhc FD.1 
suggest chat most IDES submrtrcd for T h i s  ~ d v a n c c d  snort course will 
CD3.1- seiecnon of ;lutoiogous marrow syscernaticaiiv c u m m e  ccll culture 

ofPBSC wlil receive littic or noscrutinv. ; and separation issucs. methods and 
Howcvcr  rhc FDA w ~ l l  probablv challcnges in che avivo expansionI 

conccncrace on the cfficzcv and safetv of of human cclls m d  the ~ r o d u a i o n  of 
those CD5.l. selecuon prorocois urllizing , vcccors for cell and gene rhenpy 

~llogcncicor unrelated marrow. PBSC i applications. From basic scicndfic 
GMP
or cord blood 3s the stern ccll source. i issues to device d c v e l o ~ m c n t  

t&a areSignificant advances have alreadv j and rcgulatorv a s P ~ ~ a I l  
been mide on several investigxionll examined in dcpch by Norrhwacern 

srudies uslng CD34' selection for Tce i i  i faculty and leading sc ienusa  T h e  

dcplrc~on In allogcncic. unrelated and I course is intended for scicncisu with 

;n u f m  BXIT. tumor ccl! purglng and 
I either biological. biocngsncccing or 

ex-v~vocxpmsionofPBSC hxvests and h1.D. nainlng. Sponsored by ~ h c  

in provtding enriched s t e m  ccl l  ru'orthwcstcrn Cniversiry C e n u r  for 

prcpar~tionsfor gcnc therapy. Biotecnnology: this is an ISHAGE 
C e l l p r o  has also c x p a n d c d  i t s  affiliated meeting. 

positive selection core technology. 
Clinical rrials are underway using a For further  information, plfese 
ncw column which further dcplctcs T contact: 
cells from nllogenerc PBSC grafts to Professor E. Terry Papoutsakis 
reduce the incidence of GVHD. Both do ICathnm Dorm 
CD4 a n d  CD8 co lumns  a r e  a l so  Dept of Chemical Engineering 
cntermg prcclinicd investigation for Northwestern University . 

pos t - t ransp lan t  i r n m u n o t h e r ~ p v  2143 Sheridnn Road 
applicxions. T h e  eventual offerings E v m s t o n .  IL 602083120USA 
for positive selection arc limited only Phone: (847) 491-2774 
by t h c  n u m b e r  of a n t i g e n i c  Fa:(847) 491-3728 
dererminmts .  Combinacion wrch Email: cell-thempie*hem-
negative selection is also feasible. eng.nwu.edu 

T h e  FDA. CcllPro. and thc  many 
invesrrgators conducting the CD34. $100 discount for  ISHAGE 
selecr~ontrials should cake sarisfaction members 

in knowing thatthcy havesignificantlv Please provide p ~ f o f  
advanced the field of hcmarotherzpv membership upon rr@smf=on 


