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QECLARATION.OF DR_RORERT 4 PRET]

L Robect A, Pred, PB.D,, bereby declars:

1. lamDirector of Stem Ceft Trenspiant Laboraiories and Applied Research
1t Hackenaack University Madical Canter in Hackensack, New Jarsay. T have co-authored 24
published scientific papers in the ereas of CD34+ call seloction, boae marrow sad stem oel)
transpiantation, snd related fieids. A copy of my Curriculum Vitas is attachad hereto a5 Ehidis
A

2. Prior to accepting mmy ourrent position, [ was employed at the New York
Blood Canter, where I was responsible 1t processing of biood and bone marrow for use in
transplantation procedures. Thare, I became familiar with the capabilities af Baxter's Isclex® 300
Magnetc Coll Separstor System, which we used i paripharal blood steen call ("PBSC”)
transplaneation. T am elso Sumiliar with Baxter’s newer model, the 300], which is baing used a2
both the New York Blood Cester sed Hackensack Madical Canter fox PBSC transplants,

3. Twasthe Principal Investigator in two Buder-sposscrsd, FDA-approved
clinical trials vsing the Isclex® 300, with the Tsolex® 300 as & back-up, wt New York Blood
Cacter. Ons was s randomized breast cancer trial invalving atologous transplants, the other was
an allogsneic rial. I em les the Principal Lavestigator in & stage ¢ besast cancer clinical trial
underway a2 New Yark Blood Centar under sa IDB in my nsme. This trial osiginally used the
Isalext 300 and was subsequenily modified to substitute the Isolex® 300 Fimally, I wm involved

s Laborstory Investigater in § recently opanad smiticenter IND trial which reletes t the use of
tsxotere and other drugs £or the trestment of raemstatio breast cancer. In this tri), we ere using
the 3001 Sr selection of CD34+ paripheral blood cells.

4. My expariences with the two Baxter devices have been emtirely




wtigfhctory. We have soun o delayed sgraiment following any of the procedures. Yields and
mofmwcmwuwp«mmwudmmmmm
very high yield (32'%) & the expenes of relstively pocr pusity (77.5%). Ia recent trials using the
300t with breast cancer patients mobilized with chemotherapy, we have schioved CD34+ purities
in the range of 95-95.5%.

s. 1 am also famnillar with CollPro’s CEPRATE® SC stam cafl concetntor,
which has tiso been used in clinical procedures st Hackensack Medical Centsr. In comparing the
Is0lex®300i with the CEPRATE® SC, | would say, first, that the overall procsssing time s
virtually identiosl. The advantage of the Baxter device is that it is more Ailly sutcmsted than the
CallPro device, which requires soms sdditional menual operations that must be performad by o
technician. Thia @fference in automation frees up an sdditional 2 hours of tashniclan time, during
which the operator is able t0 perfhem other lsboratory Amctions. Purther, the Baxter devics in
our hands s more conalstendy provided high puritiss and recoveries of C34+ oells. For these
mmﬁmhbmhﬂﬂhﬁum&ﬂﬂéﬂhdﬂuhm
procedures. |

'8, Tundertand thet CollPro bas suggestod that an cvintege of its device is
that in Hght of the device’s recant FDA spproval, dlinielans can use it for “offelsbel” procadures. I
am 0ot completaly comfbriahle with this suggestion, sines the FDA"s approval of the CellPro
device was for & very aecrow indicasion, and in my judgment, ajthough precedent exists for the
"ofS-iabal™ use of spproved drugs and device, it is not yet clear that the FDA spproves of the off-
mmdﬂhuﬁm&wdm‘wumwvﬁdhhumbﬂ
pyroved.
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T declare undar penalty of pecjury that the foregaing is trus and commect. Executed
this 28th day of Apdl, 1997,

Dl D

Robest A, Pred, PAD,




Personal Data
Birth Date:
Work Address:

Education
(978
1930

1983

1987

Experience
1996-presact:

1995-1997:

CURRICULUM VITAE

Rebert A, Preti, Ph.D
$0 Nursery Road
Ridgefield, CT 06377
(203) 438.8107

January 18. 1957

Hackensack University Medical Center
30 Prospecs Avenus

1032 Pyvilion West

Hackensack, New Jersey 07601

Phone: (201) 95¢-2189
Fac (201) 996-4979

B.S. Biology, Fordham University, Bronx, New York
Cectification for Sacondary Level Instruction

M.S. DBiology, New York University, New York, NY

Thesis tile: "The Efct of the Hepatio Erythropoietic Factor oa the
Anemia Related 1o Chronic Renal Fuilure.

Advisor: Albert 3. Gordon, PRD

PhD. Biology, New York University, New York, NY

Thesis title: *Studies on the Effect of Hepatic Erythropoietic Factor on the
Ansmia of Chronic Ranal Insufficiency.”

Advisor: A.S. Gordon, PRD

Director, Heamatopoietic Stem Call Processing and Applied Rasearch,
ITackensack University Medical Center, 1lackensack, N)

Tissus Bank Director, Processing, Storage and Distribution
Director of Laborstories and Appiied Research, Clinical Services
Division, New York Blcod Center, Vaihails, NY




1991-1997:

Sciemific Director, New York Blood Center, Clinical Services Divition,
Valhails, NY

1990-1991: Associnie Investigator, Hudson Valley Blood Services Division of the
New York Blood Center, Valhalla, NY
1$90-present: Clinical Assistant Profeasor of Medicine, New York Medical College,
Deparunent of Medicine, Yahalla NY
1589-1990: Research Sciantist, Marrow-Tech Incorporated, Elmsford, NY
198€-1589: Post-Doctoral Fellow: City Univeruity of New York, Laborstory of
Experimental Hematology, Immunology, and Tissue Culture.
1985 . 1588: Adjunct Assitant Professor: York Coliege, Health Professions and
Occupational Therapy (Human Physiology in Health and Disease)
1987 - 1988; Agsigtant Professor. Queensborough Community College, Department of
Biological Sciences and Geology (Human Physioclogy sad Asnstomy)
Deparunent of Biclogical Sciences and Ceology: Human Physiology and
Anatomy.
1984 - 1989 Adjunct Assistant Professor: Hunter College, Division of Medical
Laboratery Sciences (Hemstology, Histology, Immunclogy); Divisioa of
Nutrition snd Food Scieace (Humn Physiology). Adjunct Lecwrer:
Department of Physical Therapy (Physiology)
1978 . 1983 Blementary and Secondary Lavel Educator: Broax, NY
Memberships:
19881990 Society of Analytical Cytology
1992-present: Internationsl Society of Hematotberapy and Graft Engineering
1993-present: American Associstion for the Advancement of Science
1993-presens: American Society for Blood and Marrow Transplamation
1996-present American Association of Blood Banks
Committes Appointmenty/Activities:
1990-present. Chair, Stem Cell Transplantadon Research Team, New York Blood

Center, New York Medical College




1651.1998:
1992-1994°

1992-1996:

1992-pregent;

1993-present:

1995-1996

1994-present

1996-presant:

' 396-present

Pablications:

Safety Committes - New York Blood Center Clinical Services
Quality Management Board -NYBC

Membership and Survey . Intemnational Society of Hemstotherany and
Graf Eagineering (ISHAGE) Coastitution and By Laws - [SHAGE

Stern Cell Banking Committes - New York Stats Department of Heaith
Treasurer - [nternational Society of Hematotherapy and Graft Engineering
Regional Director, North Amsrica, [SHAGE Bducation Committes

Maemmber - Scientific Advisory Board, Baxter [mmunotherapy, Santa Ana,
CA

Member- New York Stats Depanment of Health-Cord Blood
Subcommittee

Manber - Advisory Boacd - Bloodlice . On-line Hematology Resouscs -
Kludge-Karden-leanings, NY

] Zuckerman GB, Naughton BA, Gaito A, Preti RA, and Gordon AS (1984). The Effect of
Methylcelluloss on Extrarenal Ecythropoietin Production. Proc. Soc. Exptl. Biol. Med.

176:197,

2. Naugtinon BA, Domftst BS, Pred RA, Huie, ML, and Qordon AS (1984). Hepatic and
Ranal Ervthropoietin Production During Vacious Intervals of Short-Term Hypoxia. J.

Med 1545

3. Huie MA, Naugthon BA, Minund EA, Leong S, Preti RA, and Gordon AS (1985).
Effects of Interferon oa Murine Erythropoiesis. Life Sciences 36:2469.

4 Dernfest BS, Naughton BA, Pret RA, Huie ML, and Gardoa AS (1986). qugrd
Relstion Betwean Hepatic Erythropoietic Factor and the Site of Rat Erythropoietia
Production. Am. Clin. Lab Sai. 19:412.

S, Naughton BA. Preti RA, Naughton GK (1987). Hematopoiesis on Nylon Mesa
Tempiates. Long-Term Culfure of Rat Bone Marrow Calls ). Med. 13:215.




10.

.

12,

13.

14.

A

16.

Naughton BA, Preti, RA and Naughton GK, (1989). Suspended Nylon Screen
Long-Term Bone Marrow Cultures as Substrates for Cytotaxicity Deterrainations
Alternative Methods in Toxicology, 7.245-253.

Naughton BA Naughton QK Preti RA, Jacob L, and Lipton IM (1989). Multilineage
Hemstopeiatic Expressos in 8 Three-Dimansional Long-Term Bone Marrow Culture
System. Aan. Clin. Lab. Med. 92.65-73.

Preti RA, Ahmed T, Ayello J, Argani L, Wuess D, and Clavarella D (1992). Hemopaieric
stam call procesting: comparsion of progenitor cell recovery using the Cobe 2991 cell
w:;;her and the Haemonetics V30 apheresis system. Bone martow Transplsatation, 9,
377-381.

Ahmed T, Preti RA, Wuest D. (1952) Reftigeration Storage of Bose Marrow. In: Bane
Masrow and Stem Ceil Processing: A Manual of Custent Techniques. Aceman, J Joashim
Deeg, R A Sacher, eds.

Chertkov JL, Jiang S, Lurton JD, Harrison J, Preti RA, Levere RD, Abraham NG. (1593)
The bematopoietic stromal miseoesvironment promotes retrovirus-mediated gene Lranafer
into hematopoietic stem cells. Stem Calls 11:161-173.

Preti RA, Colling N, Gee AP (1993). ISHAGE bone marrow processing susvey. Report
oa an internations] informaton gathering process. J Hemstotherapy 2:103-109.

Preti RA, Razis E, Ciavarella D, Fan Y, Cook P, Wong G, Wuest D, and Ahmed T.
(1994) Refrigerated storags of bons mastow for transplantation. Bone Masrow
Transplantation 13:3 253.260.

Pret RA, Parley TJ, Fan Y, Akmed T, Rose M and Clavarella D. (1994) The Combined
Use of Soybean Aggiutinin and Immunomagnetic Beads for T Lymphocyte Subset
Deplation of Bana Marrow Allografis: A Laborstory Analysis. | Hematotherapy 3-111-
120

Ahmed T, Preti RA, Razis E, Fariey T, Lake DE, Beer M, Cook P and Ciavarella D.
(1994) Peripheral Blood Mononuciear Mobilizstion with Sargramosim (GM-CSF): Prog.
Clin. Binl. Ras 389:457-462

Greenfeld J, Noisat-Pirenne F, Oluwuls SF, Headorffer CA, Pretl RA, Hardy MA, Do
Groote D and Feanchimont P (1954) The Effect of UVE Trradistion on Proliferative
Activity and Cell Growth Potential of Cord Blood. Transpisntation 58.504-510.

Farley TJ, Preti RA, Abmed T, Clsvarclla D. (1994) A Two-Phase Approsch to B
Lymphocyw Purging of Autologous Bone Marrow Qrafts for Patients with Malignan
Lymphoma Contsminated Bons Marrow.: Advances in Bone Masrow Purging and
Processing, 105-109.
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18,

18.

20.

21

2

23.

4

Faa Y, Prat RA, Abmed T, Ciavarella D. (1994) Selection and Pusiication of CD34+

Cells Using Monoclooal Antibody and Ferrofluids: Advances in Bone Marrow Purging
and Processing 309-315.

Ahmed T, Pretd RA, Razis E, Farley T, Lake DE, Beer M, Cook P, Ciavarells D. (1984)
Penipheral Biood Monoauclear Mobilization with Surgiamostim (GM-CSF). Advances in
Bone Marrow Purging and Processing, 457462,

Preti RA, Galle K, Kubna RE, Ciavaralla D. (1994) Computerizstion of the Bone Marrew
Processing Laboratory: Current Progross and Future Directions: Advances in Booe
Manow Purging and Processing, 747-751.

Abmed TA. Laks D, Feldman E, Seiter K, Helson L, Mittalman A, Puesio C, Chun H,
Grima K, Akhtar T, Perchick J, Niazi Z, Preti RA, et al, Fectors Influencing Prognosis
Alter Dose Lntensive Therapy for Recurrent or Refractory Hodgking Disease: Results of
Sequential Trials: A Case for Tresting Patients with Resistant Disease Annals of the New
York Academy of Science, 1-12, 1995.

Helson C, Molamed MR, Braverman S, Traganos F, Preti R, Helsoa L. VA-LS-BJ an
epitheloid sarcoma cell line. Int J Oncol 1995;7:51-36

Farley, T1, Ahmed, TA, Fitzgerald, M, Preel, RA. Optimization of CD34 Selection Using

Immunomagaetic Beads: [mplications for Use in Cryopreserved Peripheral Blood Stem
Cell Collections. J Hematotherapy 1997,6:53-61.

Ahmed, TA, Lake, D, Beer, M, Feldman EJ, Preti, RA, & al. Single and double
sutotransplants for relapsing/refractory Hodghin's Diseass: Results of two conssastive
triala. o press, J Clin Oncol, 1997.

Parley, T.J, Roonsy, W.. Kuhns. RE.. Abmed. T.. Pretl, RA. An [ntralaborazory Quality
Contral Program for Quantitation of CD34+ cells by Flow Cytometry. J Hematotherapy,
1997, in press.

Current Interests:

The use of cellepecific musfice antigens for positive and negative selection of
hematopoietic populations; particularty in Breast Cancer.

ion of Molecular Diagnostic capabilities for detestion of minimal residual
disease in stem cell grafts.

Practical matters of hemopoistic stem call collection, processing end storage.




Conzinuous development of Standard Opersting Procedures for Operation, Quality
wmwwmmfarmmmnmmnmaupmm
purging and morage laboratory Instiruuing mechasisms for complisnce with CGMP
principles in the cell processing lab.

Examinarion of the role of HER-2/new overexpression and ampliicaion in relapse
following PBSC wad BM transplantation for advanced Breast Cancer

Alternauives to cryoprasarvation for thort-term storage of hemopoietic stem cells for
transplantation, including combinations and timing of growth factor
adminisTation/exposure in vitro to enhance transplantability of hemopoistic stem cells,

Development of 1n on-line, integrated network computer system for the stem cell
laboratory and apbecesis activities.

Advisory and analysis for FDA aotivities and opinions regarding the field of Hematopoietic
Stem Cell Transplantation, particularly with respect 1o FDA's interpretation of minimal
manipulation and its implications.

Manuscripts in progress:

1.

Fariey, T/, Abmed, TA, Preti, RA. Use of Ami-CD33 Monoclonal Antibody and
Immunomagnaetic Beads for Ex Vivo Tumor Cell Depletion of Bone Marrow in Acute
Myeloid Leukemia. In preparation.

Fasley, [J, Ahmed, TA, Kuhng, RE, Pretl, RA, Comparison of Three Mstiods for CD34
Enumeration. In preparation.

Preti, RA, Fasiey, TJ, Rooney, W, Paled, C, Sheehy, J, Nadasi, S. Bone Marrow Bufty
Coat Concentration Using the Fresenius AS104 Apberssis System. In preparation

Preti, RA. Zahos, K. Jemmis, AA. Pecors, AL Effect of Laterfica’Offtet (LO)
Adjustmaent on Collection Efficiency Using the Feawal £S3000 Plus Blood CdlSeptmot
for Peripheral Blood Progeniter Call (PBPC) Collection. Submitted for publicatioa.
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Mary Aso Lisbem Ine. (s

Optimization of CD34+ Cell Selection Using
Immunomagnetic Beads: Implications for Use in
Cryopreserved Peripheral Blood Stem Cell Collections

TIMOTHY J. FARLEY,! TAUSEEF AHMED,! MAURA FTTZGERALD,' and
ROBERT A. PRETH

ABSTRACT

Irolstion of CD34+ cslls from bone marrew, umbilical cord hicod, and mobilized peripheral Mood
stem call (PBSC) collections has many poteatial clinical denefits. The aim of this study was to eval

usta the use of the ISOLEX 300 system to select bematopoietic_

and detarmine the of-

precursors

fectiveness st dapleting contaminating tamor eslls from eryopreservedthawed PBSC. Medinn v
covery of CD3M4+ calls s0d CFU-GM eolonies was 71% and §1.5%, respectively, using a pretocol
optimised for our laboratory. A mean A9 log,e decraass in coutamisating breast carciooma cells
was secn after the selection process. Selected CD34+- cells underwent a second round of erye-
pressrvadow/thawing while recaining 85.6% viablity apd 73.3% recovery of CFU-GM colonies.

INTRODUCTION

Ammammmmmw
o0 developing methods to isolate the CDI4~+ csll
populstion from boas marrow, coed bliood, a0d pedph-
eral Diood leukapherssis '
from (e initial identification of the CD34 andgen and
pressoce ou the surface of cells in the carly stages of
hernatopoietic davelopment (1). The majerity of isolation
a8 rely on the use of antl-CDI4 monocional
satibodias (mAD) io combingdos with 8 unique mases of
i ic precursont. Examples i

celle (11), aithough 1o § legsar Segres. Trassplanistion of
CD34+ salacted cells has deen demonstraied peaviouly
to result in successfol hemaopoietic mgnitment o hu-
mans (12). In this report, optimizadion of 2 CD34+ im-
axmomagetc selecton method using the ISOLEX 300
was undertakea. with the goul of achieving axiqum ree
covery and purity of the CD34+ population. lo sdeition,
m&m»w«ammm

MATERIALS AND METHODS
Specimens

For the seriss of experiments designed to optimize the
1SOLEX sysem (Raxer Healthcara. Chicago, IL) for our
Mepndmmalhliqmdmmu
peripheral blond sphesesis (PBSC) products were em-
ployed. All products were collected vis the Spacoa
(COBE BCT. Lakswaod, COY) from parienrs disgnosed
wih nog-Hodgkin's lymphoma (NHT.) ar Wesst cercie

TNew Youk Blood Coamr, Clinieal $¢rviess. nd the New Yoek Medisal Collegs, ValMlla, New York 10509,

L2 )
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DAMUNOMAONETIC CD34* SELECTION

O‘mw". w l'm. uo‘"z. Q“m. m
PR, CO43-PerCP (Beswo Dickirson, 3an Joss, CA).
Yhumq«@##ﬂ:wmmausu;m
ium jodide (Sigma Chemical, St Logis, MO). Sampies
were stained wilh 20 4 of he monociocal feagect &
4°C for 30 min. Propidium iocide (5 ug) was sdded §
min tefors complation of e wmtidody incubation
Erythrocytes in all sampies were lysed with 2 0.57%
NH,Q soluton, and ihe cells were then cenrifuged, re
suspended in D-PBS, and snalyted immediazly by flow
tylomey.

Hamatnpoistic colomy assays

Colony.forming assays wers performed using 0.9%
methylcsllnloss (StemnCall Technologiss, Vincouvee
Canada) in duplicate iz 35 mm disher. Media weee wp-
plemeated with 400 U/ml of GM-CEP (lnusssax Corp,
Ssaitle, WA) wad 1.23 Uimi of erythsopoistn (Amges
Biclogicals, Thuusand Oaja, CA). Yiability of the spec-
imers was desstmined by exclasian of rypan biuve dys
Sigma) s messwrad by light microscopy. Preseiecios
and CD34~ specaumens were piated usieg ¢ X (0F viadle
ceils. and the CD34+ fraction was plated with 4 X )0*
viable cells. Cultures were mantained & 5% COp and
37°C. Ou day 14, CFU-GM colouias were scored i ey
consisted of mare than 50 cells, aad BFU-E colonies were
counted if ey consisted of more than 200 calls.

Evaiuarion of passive tumor cell removal by
CD34+ cell sslection

A breast mwar call ling (SK-BRJ) was cuimred and
nainenined ia T-250 flasks (Corzing Ware. Coruning.
NY). Tumer cells wers originally saded st spproxhs
masly 2 X 106 calls per fask in 10 ml of MeCoy's SA
aediue (GIBCO BRL, Geaad laland, NY) mpplementad
with 10% fota} bevias sesum (FBS, Sigma) sad 200 um
of gummine (Sigma). Cultares were incuband & S8
CO, md 37°C mnd fod every 3 days with frash medium.
Cslls wers passaged spproximawly evesy 7-10 days
whaa the adbereat coll lsyer hed besomne eeaflueat by ro-
moving the madivin and inoubedag with § ml of 1X
Typsia-EDTA (GIBCO) selusion a1 37°C for 15 mia ©
Jetach the cells from the flask Trypein was {nastiveled

by the sddition of § i of FBY, and the suspension was -

wansferred 0 a 50 ml conical tste. Thae calls were washed
by canaifigadon & S00 X g (ur J wis, ead the super
natant was discardad. Thres washes wers pecformed with
the saditon of cutrare Dedium, aocl the calls ware veed
in e CD3Mw call seioction study or nevoeded a8 doo
wxibed praviously.

SK-BRJ ceiis wers added 10 thawed PBIC producs
¢ & concenrraton of | twmor cell/i000 oucivaied calls.
Proagioction, CDY4 =, and CD34+ cull swpeasions vers

1% Up i0 & msay sysum optimized o grow SK-BRY
whdaOnﬂnhnuu&mmmplnvmpma
oo 0.9% medryiceilulome (Siem Coll Teshnologiss) i due
plicace i0 35 mm cishes. The plating Medium was sup-
plementad with 10% FBS and 200 wm of ghucaraing buc
no e8¢ growth factony. Cultues were ibcu-
mnssco,ub:rcrclmsx-aum
were charactecizad by compect clustars of preatar than
wom;..a:mmarmmpwmm-m»
served in these assays. The tomal number of SK«BR3 cells
mmm-umbymm_
ing the avernge aumber of SK-3R3 calomies 0o the plaws
by the formula: Total nucleaiad cells in PBSC/ ) x 106,

RESULTS

The results of the epdmiaation experiments with the
&d-CD4 mAd clone 9CS we thown in Figae L.
Saturation of the surface-cxpressed CD34 spitopes was
achisved ¢ levels aqual to or sxceeding 25 pg of endi-
body per CD34+ coll. A significant decrease (p « 0,004)
12 spltopse sanTation was sewd betwem concengatons of
23 znd 0.9 pyCD3a+ cell. Al the 2.5 py/COM* call

f -

100 o ]

- M Y T LN S e,
000 N0 MIE 39 I X B N
COS4 sntinedy (ng) / 1 x 100 torget eate

L Thrstion xve for e ami<CD34 moseciocal eng-
Dody 9CS. Measuramens of the @ses gven Muorescencs (MOP)
e degres of call wxfess mtigen aamurcicn. Colls
P3SC mmpiss (3 = 6) ware westsd with decramag
amoust of the 9C3 andbody, ‘ollowed by an FTIC-wgged ot
asdmouse 1gQ ancserum. ReguRs 418 axpessied as e par
m«utsxmmmtml( with ;g;ﬂ-"‘
congol IampMe (S0.000 ag). A signiBeazs (“p © dotvonss
s MOP wu s beiow 98 2.3 pg aadbedy:CD34+ ool 1
M‘i‘wm

% of MOF of sanpiye se sompered 0 sshrted
8

“
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£vel, approximanly 0% of the availadle CDM egitopes
@ & sagple bad bound $CS mmiecules. Based oo thess
daza, & concengudon of 2.3 pgCDYe+ call was Sodies
quatly used (2 all optmizacion schems and clisical
$Cai¢ selection procadures.

Dua from the experiments designed 10 cpdoum the
e of MagB in the selecticn process are shown is Pigure
2. As the MagB/arget cel] mios icressed, there was &
corresponding incraase in the overall yield of CDM+
vells, At a matip of 500:1, the mean (= ] jancwd devie
wden. SD) CD34+ cell yield in the fnal product was
70.4% = 13.5%. However. xt his tams ratte. the gven
Ag8 purity of the selectad prodnes (61.7% £ 12.4) wma
the lowest chearved io the experiment. The highest prod.
Uet punty was ssen {2 thoee fpecimaens tested with the
lowest Magl/target call ratios (1:1). Based on thess dam,
3 MagB/target oell ratio of 100:1 wes used in the cliai-
cal scale experiments.

The sizng of the clizical scale procedures wete © (i)
denouatruie the afficacy of the newly opdmised labois-
tory-scaja CD34+ call selection procedure, (i) determing
0o capactty of the procadure 10 MEOVe costaminadng
bresst carcinoms cells, and (ill) svajuste e we of
CDM+ call selection from cryopsssesved PBSC,
Thawed PBSC collectad from patients with & histary of
NHL ware ipiked with SE-BRS tumoe cells and used ss
the souzes of CD34+ calls for these sexies of salections.
The avennge (% | SD) plating efficiancy of the SK-BR3
colls in thess experiments was 2.4% (L 1.IN).

A scneary of the regulm of the clinical scals tugs is
shows ia Table |. The initial five sclection proceduses
followed recammended guidelines for macting reagents
with tha spacimen_ Meat impontsady, the Magh incubes
fem step ceturred &t am NC concentation of 2-8 X
107/mi. The dats from this saries of procedures were
pooled aad daignited s Grovp 1. Subsaquendy, saoder
five slinioal-scale proceduses ware undernlien in whish
the MagB incubstion mep procseded at higher NC eon-
centrazions rnging from § w0 18 % 107/ml. The deta frem
thass five procsdures were desighand s Qreup . There
was 00 rignificent diffarencs botwoen the groups Ia tarms
of CO3MN or MNCS of the specimens. However, fol-
lowing te selection process, hae was o sighificaady
(p = 0.04) highas yield of CD34+ cells in the Croep 2
roceduses a3 compared with Group 1, The median re
covay of CIU-OM coloniss was also significeatly
nignes (p = 0.04) in Qroup 2 & compared wih Croup 1
(31.39% verws 27%). Nowever, there was 0o significant
diffarence (¢ = 0.30) m (e resuieng purlty of Be se-
lected products becwesn the proups. The madian puricy
of the Group 1 products was 35.0% (348%-91.1%). and
for Group 2, the median purity was 8539
(39.49%~794,7%),

AN examination of e umaos-depleton abllites of tis
opomized CD34+ selection Jysiam is shown i Figuse

J -

Y

i

t

[ . ]
o
o

o
A

| E— T T

% Yisld / Partiy of CDI4’ colls following

t
10:4

500:1 100:1 804 14
SAM-igQ Bead o Target (CD34) ratio
& 034" View
B o Py

NC.2  RMant of dilferent magnetic beadtarge call (CD34 &)
riles om tubtaquent recovery and purity of the CD34+ pogue
ladon i the mlected Secdoa Restles feen srodiew oo fresh
PRSC semplon (n = 6) we expressar s an svamape (21 SD)

3. Aa approximanly 3.0 1og,9 dacrease i the mumber of
contamisating SK-BR3 calls was observed folowing the
selection proceduse. Perfarming e selection within the
higher runge of NC concanwratioas (Growp 2 verms
Croop 1) had 10 significant effoct (p = 0.24) og the de-
plarioa of bresat tumor cellz. Thare was a direct correld-
tion beoween the flaal purity of tha CTA4+ celected prode
vets a3d the amount of tumor achioved Auring
the selestion process (r =~ 0.45, p = 0.05). However,
there wis o0 significast correiation between CN34+
yiald wad Aumer depletion (r » 0.38, p = 0.26).

Durisg the etire procedure. some NC cell loes oc-
susred Decausss of the formation of aellular Lggregates.
Rasulw of both NG and CD14+ call resovary as ssversl
stages of the saloction prosess are thown in Figurs 4. All
results weve compared with dam collected innedimely
befors the cryoproservetion of the PBSC. The mean NC
Axovery posthaw was 91.3% (£ 6.0%), sd aflar all

sops, it bad funher decreased to 67.7% (=
93%). Og completion of the selestion aly
3938 (£ 10.19%) of the precryopreserved NC popula-
dom could be accounisl ( byiwesa both the CDM -+
aad CDXM4~- mmumm.mmot:m
csl) the various stages o
mm mm»\uun.ﬁi (& 11.0%) of 0
CD3a+ ¢ell populadon bufore Cryvgpmervetcn was =

36




DOCUNOMAGNETIC CDM+ SELECTION

TAMLS . SUMARY @ CLImeAL Seaus COM+ SmacTions®

. Qrowg | Crowp 2 Sigaificance
[ 3 b}
Sgtng proasct
Punty 0.5% CEL
(03%-05®) (0.2%=0.5%%)
NC concenmadon 45 x 10l 11 % 10"
' (3=3.4 X% 10"/m) (73~18 X 107/mi)
CD3M <+ fraction
Yied 049 714% =004
(383N=54.9%) (50%=75.2%)
Purity (LAL $5.2% NS
(3AAN-01.1%) {5949%-04.78%)
CFU.GM recovery . 0% 513% p =004
(14.8%=48.3%) (43.6%-90%)
SK-BR3 depletion 293 108 N3
(ogie) (288-3.10) (2.23.320)
CD34~ fremion
Yisld $.1% “.71% NS
(35 29%-64.4%) (22.79-30.4%)

Rasults indicats madian, widh high~iow ranges o puatises.

1“1
:! % 1 .
g~ >
W 40 o o
2 20 4
3
100 -
)
i ..J 0P
k Q
g 0 - L]
) ]
F 49 )
& 0.
* 29
9 y — y
10 8 a0 ¥ ) &0
wq'ManﬁMuw
o Greup
* Qreupl

716. 3. Muumuwm
{SK-BRI) with CDS4+ frasties yiald uad purity for sach group
(n = 3) following clinical-seals CD34# salowtions.

covarsd Detween the CD34+ aad CD34~ fmotians.
Again. the greatast 10as of CD34+ cells ocourred duning
the washing steps required (o recuice placelet concamina-
dog mnd remove unbound a0d-CD34 mAD (Fig. 4).
Olpu&ulnmmhvhﬁliwdhmuﬂ-
salls iselased from te thawed PBSC collectiens. Uting
o propidium iodide dye exclusion test to meagure call
wmmum;mpmu
ucnua-uupﬂunmwxmun-
mained 8 1000 twougheut the entire talectios proce-
duse (Table 2, 1 = 10). Is conmast, hare was 4 fmesn
202% (£13.3%) loes ia vigbility smoag the remaining

NC populadon.
of the CD34+ culls selestad fram the
sawed PPSC scaulied in & msse (51 SD) CD4+ eall
viadility of 83.6% (24.7%) {Table 3). The meaa viebile
uydmncmm-aun(ztzmusm
Wnumwmwmﬂ(ﬂo.n)w
uuwmmmmhm“yan
s poant, 98.9% (= 04%®) of acneCD34+ [eakocytss
(cnu-nummm
msidmwpmaucnuf
mewlmmvbumdudu
m«maummummw—
I resuited I 8 20aA Tecovery of TLIN

ujose
(zm,mum CFU fro@ the CD4 + stlscied

produss.

N
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DISCUSSION

mwelmmdyubmtbqﬁ-
mal sondidons under which the ISOLEX 300 rysem may
schiove maximum recovery and purity of the CD34+

sells in the seiected fraction. The optinal amount of  sither growp. A

MagB required for a salsction process is depesdent o
whether the final purly or ovemil nocoviry of COM+

and product purity could b maxumized to rovide a digh-
qualiry product for use in sny appiicacion. From dus
standpomt, & MagB/CD34+ cell ratio of 100:! olfared
the best compromise becween the twe gouls. [n wrms of
tarmet coll captus, similae results were observed with re-
gard to using simular types of MagB in 2egative purging
simaisas (14). Thare was & dirset cormelsticn herween
MagRimrper cell mtin and the amount of B lymphocy
depletion. Howsver. ia tha satting of negative purgiag
oathods, B capture of noatarget cells is a less oridenl
considerstion. The presancs of 300-CDI4+ calle in e
salocted peoduer. particulstly if nnorigonic, may ¢ou-
wibvw to dissnss rolapss posramsplant ($-11).
Acquiring sufficiont numbers of CD34 + cells to obtain
rapid multliveags sagnafanens is a Ussinble goal
However, it inay bs posible w0 achieve s joal whils
awo e purity of e selecsd product
Traasplae doses of CDI4+ cells may e sttuned using
salgeied cells expended many fold ex vivo (15). In te
ovens tias these sxpandad cells ars capabls of inducing
prompt and dunhie engrafiment, maximizatios of Xcmor
call depledon & the expenss of cell recovery is acceptahle.
Even is this onse, a0d entil such time that the func-
dooal actvity of thess expanded cells is adequately doc.
umented, our tim was 10 optimize both maximal CO34+
recovery aad pasity. The MagB wers incuband with a
highee NC concentration than recommended by the naa-
ufhctoer. To tost the efficacy of this method, several clia-
ical-scals procedums wers parfocmed using frozen
PBSC. The ISOLEX systam had bese showa previcusly
1o be effective whan using previoutly frozen PRSC as
the starting manrial (15,16). Two groups of five proce-
dares sach wore used to compars tha affect call ocaces-
wadoa bas on CD34+ selestion. Thers wes a significant
{p = 004) imgrevement in recovery of CDM+ colls
when MagD wers incubated with higher NC coucsatn-
doas (1=2 * 10%ml). Inteswetingly, Bwie was o sigail-
icant change lo the purity of the selected producu from
possidle for incrensed
CD34+ vl yislds is thet inaressing the NC conceaus-
tion (decrsasing incubation volume) forces the MagB tow

cells 1o s stected Saction s more critical for de in- clozes proximity with the target cells, tereby improving

coded use of the oxlls, Iomily, Soth targst cell recovery

G capaurs sfficiency of tie Magh.

TAME 2 VIAsenTY oF THAWED FBSC Traoucs CD34+ SmacTon

Pomhew Petiwash CD34+ pracrion CD3id= fracion
NC* Mass %.3% 134% 100% 20.2%
Rangs (= 13.39) (2 13.9%) - (= Q9%
CD1 Menn 100% 100% 100% 100%
Raage - - - -

Nuclensed eall sopuiation as detarmined by CDAS ».

*CD34+ populacion in sample.



DMMUNOMAGNETIC CD34+ SELECTION
Tasus 3, Viasary or CRLS FOLLOWING ROCKYOMRITAVATION

THAWNG OF CDM+ Py omeee
me AL S min A7 30 min
NC 100N T43% (= 121W) 098 (= 141%)
D+ 100% Np* L5.0% (= a7%)
CDAS+CD 3~ 100% NO

LI% (= At®)

"Mean of samples (n = 10} = | SD.

"Dats from (mmediaiely postacieceoniee-2ad ayopresarvation,

ND, sct done.

Spiking the tawed FBSC produca with & bneast cace
cinoma cell line (SK-BRI) provided a meens of svalume.
ing e mmor-depletion capebilites of (his lelecton
method The spproxunately 1.0 logig level of SK-BR3
dsploton reportad in s study it similar to resuits re.
portad from saxdies using 4 CML cull lins (7). Nearly 40

logy9 removal of contaminating turnor cells also bas besns i

reparind (2,5). However, thare is evidencs to suggest that

the degras of tumor ceil depletion is oot relsiad w0 e

lineage of the tumer call bt instead correlates to the fi-
aal purity of the CD34+ salected product (2). A signif
icant correlation (0 = 0.05) was seen between the Jevel
of mmoe cell depletion and the purity of the selected
CD34+ fracsion (Mg, 4).

The concentration (1:1000) of SK-BR1 cells apiked
into the thawed PRSC, although within the range of conn
aminsdon seen in the clinical sesting, is bigher hea tor-
mally sees ia the majority of PSSC samaples (17). This
lovel of seadiag was used in thess saperimadts W0 satere
thae sufMicisst ecila would be present 1o damonstats e
passive tumcr-deplation capebilitics of o sclection
procss adequasaly. Tunor closogamic assmys bave besn
shown previously 10 be as sffective as detecting broast
mor contaminsian ss {nmuoocy ehemical amays axd
may Alse provide w in vino conslam of a nsner cxil's
gowth poteadal (18).

CD3M# coll misctions an frezm FBSC
callactions revesied sevaral intarusting rasules, Minos cale
Iules aggregaias formed curing he washing SHeps. which
wers removed aither by syriigs of iost dusing process.

Trawai oF DM+ Saecnao Praciow®
Pogi-lgthaw  Posrind aw  Ressvery
CFU-CM 1.6 % 100 Lix i 3%
(=16x 108 (=03X10% (Z10MM
BfU.E 1.4 x t0¢ 1.2 x 104 119%
(=19 10m (el4X10H (=129%

“Mean 0. of calenies from sunpist (4 = 10) (= t SD)

ing, resultcd in a loss of ~40% of the NC popelation.
However, tits was accompanied by & [03s af oaly aboat
20% of me CDI4+ cell population. A poesibie reason is
(hat ciummag of myeiold celly was primarily responsidie
foe the foamation of cell aggregates.

1a tummary, the ISOLEX systems was cpéienized for
both maximal CD34+ coll mecovery wmd pumiy.
SigniSoanty ineressed recoveriss of CD34+ calls, but

thawed with (e 1oes ia the protiferative poweatial of be
BamELOPOIEtic pracursoss.
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