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|Introduction Results

The use of feta! boyine serum (:BS)fo_r cIinic_aI manufa}cturing of stem celll |Lotto-0}S lvel]esS v C }( W>h"j W> % E} U EfMjcient iso@iproofeMSEs WIRLUS |, WS
productsposesrisksincludingthe potential for viral and prion transmissiomand
the possibilityof adverseimmunologicalreactions Humanplatelet lysate (HPL) 12,000 10 200 -
. . . L -
hasemergedasa viable,xenogeneidree alternative TraditionallyHPLhasbeen £ 10,000 3t 0 128 - m 5% PLUS
C e . : : . > . Q : .
preparedby individuallaboratoriesin smallbatchesusingprotocolsthat differ in 2 8000- slot1| € 30 = Lot 1 S 140 - - 18;’ EEL;ES
the number of platelet units pooled, the processingof platelets, and the O oo mlot2| |E 25 - = Lot 2 O 120 } 0 f
- . . . . . . — . —_— . )
requirement for heparin Thesedifferencescan significantlyimpact stem cell *§ Lot3| |12 20 - Lot 3 % 1§8 ] SETHITTES
. . . _ c -
growth, morphology, and multipotency To address this issue, we have s 400 - tgt: s o Lot s 6.
developeda highly standardized,industriatscale production processfor our 5 2,000 - 83 1;’ ‘ * 40 I 1
: : . : O - |
W > h MPLusinggood manufacturingpractices(GMP) Our focusfor this study 0 - . 28 _ u h -
wasto assesshe capacityof W > h KiPLto serveasa mediasupplementfor the PDGF-BB VEGF EGF _ bFGF Donor 1 Donor 2 Donor 3
|SO|at|0n’ EX VIVO expansmn,and Cryopreservatlonof human bone marrow Data represents the individual concentrations of four Data representsthe averagedoubling time of P3
(hBM) mesenchymaﬂ;tromalCe||s(|\/|SC3) important growth factors (PDGMBB,VEGHFEGFand FGPoasic)] | hBM MSCsfrom three donors culturedin rD D Datarepresentsthe averagenumber of plasticadherentMSCcolonies
in five different lots of W >hhuman platelet lysate, as supplementedwith four different lots of PLUSV obtained after 9 daysculture of hBM MNCsin T25 flasksfrom three
guantified by ELISAGrowth factor levels are comparablefor humanplatelet lysate(all at 5%v/v). Doublingtime different donors Therewassignificantdonorto donorvariation,but on
PLUS Clinical Research eachlot. Islot independent(p > 0.05). averageculturein PLUS"led to highernumbersof colonies
Human
Platelet
Lysate Extensiveex vivoexpansion of MSCs witlbUS , W= D" % Z v}SC% U |Jvs v v A]JSZ W>h?{j
-_-_ 120 - | %CD90+ | % CD105+|%Hematopoietict{ % CD73+
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Data representsthe averagepercentageof hBM MSCsfrom three different
donors positively expressing MSC markers (CL¥3, C®0 and COL0Y5 or
hematopoieticmarkers (CDR215, C84, CL4 and C[20) after three passagesn
rD Dsupplementedwith either FBSr W > h."

10% FBS
5% PLUY
10% PLUS

Data representsthe averagedoublingtime for hBM MSCsover multiple passagesn
r D Dsupplementedwith FBSor W > h 61 in serumfree medium (P1L only). Datais
from three different donorsfor P1 and sixdifferent donorsfor P2 through P4. Doubling
time wascalculatedas(t1-t2)*(In(2)/In(cell#,/cell#,,).

g Expiredplatelet units were acquiredfrom FDA
registeredblood banksand lysed using a freezethaw process Celldebris and
clotting factorswere removed Eachot wasproducedby pooling>100donors

Successful cryopreservation of MSCs wh>h ~j, W >

ELISAGrowth factorswere quantified viaenzymelinked linked immunosorbent o 7
. -y - . c
assay(ELISA)singQuantikineELISAiIts from R&DSystems 2 <005 >005
C oa) . : : 8 -
Bone marrow: Freshhumanbone marrow (hBM) from the posterior iliac crest ° 100 , —— 4 7 05005 p>0.05
. . . . =] : -

wasobtainedfrom either LonzaWalkersvile MD) or AlICell{fEmeryville CA) s 5. 30 S 6 | ——
CFUassay Mononuclear cells (MNCs)were isolated from hBM via gradient > . 20 o 10% FBS S 5- 4 10% FBS

: : : : : I . ! 0 S 4 -
centrifugation usmg_FlcoII Paque (GEHealthcare)and plat_ed at a density of O 5% PLUS € 40 m10%PLUl | € 3 = 10% PLU
1.25x10* MNCs/cnt into standardT25 culture flasksor CorningCellBIN®flasks g 3 -=10% PLU: S P
(serumfree conditiononly). After culturingfor 9 days,colonieswere either fixed 3 , 10% FBS 20 - 1 -
with methanoland stainedwith Giemsasolutionfor visualization/quantification S 0~ 0~
or subcultured. - Passage 1 Passage 2 Passage 1 Passage 2
Cell Culture Cells were cultured in r D D media supplementedwith MSC 0l . ) ) Data representsthe averageviability of thawed| [ rooeeo ™ oo
QualifiedFBSInvitrogen)or W > h 6rjin Corningstemgro®serumfree medium PLandP2hBMMSCdrom three differentdonors| | jieration fold of thawed PL and P2 hBMMSCs

PO P1 P2 P3 P4 after culture in either 10% (v/v) FBSor W > h.7 | P
= h bedinni ith PO DI icadh loni | 0 ' from three different donorsafter culturein either
Oor eacC paSSB.QE( eglnnlﬂg Wlt p aStICa el’eﬂt CO OI’]IES), cells were After each passage PLUS cultured cells were

seededat a density of 1,000 cells/cn? into T25 flasksand harvestedat day 6

usingtrypsinEDTAMediachangesvere performedeverythird day.

Flow cytometry: Viablecell countingand immunophenotypingvere performed
usinga b Flow Cytometer(BDAccur). An MSCPhenotypingKit (Miltenyi) was
usedfor MSCidentification per ISCTguidelines Countingwas carried out using
/-AADor propidiumiodide and AccucountFluorescenfarticlegSpherotech

throughP4.

Data representsthe calculatedcumulativeyield of hBM MSCsat each passageafter
culture in rD D supplementedwithn FBSor PLUS from an initial starting dose of
50,000 MSCsDatais from three different donorsfor P1 and sixdifferent donorsfor P2

cryopreservedn 50% rD D425%PLUS 17.5%
DMSO (v/v) and FBS cultured cells were
cryopreservedn a corresponding-BScontaining

solution

10% (v/v) FBSor W > h."fffective proliferation
fold takes into account both the recovery of
viable MSCsfrom thawing and the actual post
thaw proliferation fold.
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T W > h hyman platelet lysate (HPL)can be producedat Industrial scale(platelet units from >100 donors pooled) resultingin a safe

productwith minimallot-to-lot variation

T W > h MPLcan be usedthroughout the human bone marrow (hBM) mesenchymabktromal cell (MSC)manufacturingprocessfrom
Isolationof cells(viaplasticadherence}o exvivoexpansiorno cryopreservation
T hBM MSCsxpandextensivelyn W > h HRPL. when W > h APLs supplementednto mediaat 10% (v/v), significantlynighercellyields
canbe obtainedcomparedto FBSat the samesupplementatiorevel




