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Platelet lysate manufacturing: Expiredplatelet units were acquiredfrom FDA-
registeredblood banksand lysedusinga freeze-thaw process. Celldebris and
clotting factorswereremoved. Eachlot wasproducedby pooling>100donors.

ELISA: Growth factorswere quantifiedvia enzymelinked linked immunosorbent
assay(ELISA)usingQuantikineELISAkits from R&DSystems.

Bonemarrow: Freshhumanbone marrow (hBM) from the posterior iliac crest
wasobtainedfrom either Lonza(Walkersvile, MD)or AllCells(Emeryville,CA).

CFUassay: Mononuclearcells (MNCs)were isolated from hBM via gradient
centrifugation using Ficoll Paque(GEHealthcare)and plated at a density of
1.25x102 MNCs/cm2 into standardT25 culture flasksor CorningCellBIND®flasks
(serum-free conditiononly). After culturingfor 9 days,colonieswereeither fixed
with methanolandstainedwith Giemsasolutionfor visualization/quantification
or sub-cultured.

Cell Culture: Cells were cultured in �r�D���D media supplementedwith MSC-
QualifiedFBS(Invitrogen)or �W�>�h�^�¡or in Corningstemgro®serum-free medium.
For each passage(beginning with P0 plastic-adherent colonies), cells were
seededat a density of 1,000 cells/cm2 into T25 flasksand harvestedat day 6
usingtrypsin-EDTA. Mediachangeswereperformedeverythird day.

Flow cytometry: Viablecell countingand immunophenotypingwere performed
usinga C6 FlowCytometer(BDAccuri). An MSCPhenotypingKit (Miltenyi) was
usedfor MSCidentificationper ISCTguidelines. Countingwascarriedout using
7-AADor propidiumiodideandAccucountFluorescentParticles(Spherotech).

Lot-to-�o�}�š�����}�v�•�]�•�š���v���Ç���}�(���W�>�h�^�¡���,�W�>���‰�Œ�}���µ�����������š���]�v���µ�•�š�Œ�]���o���•�����o����Efficient isolation of MSCs with PLUS�¡���,�W�>

Extensive ex vivo expansion of MSCs with PLUS�¡���,�W�>

Successful cryopreservation of MSCs with �W�>�h�^�¡�,�W�>

�‡ �W�>�h�^�¡human platelet lysate(HPL)can be producedat Industrial scale(platelet units from >100 donorspooled) resulting in a safe
productwith minimallot-to-lot variation

�‡ �W�>�h�^�¡HPLcan be usedthroughout the human bone marrow (hBM) mesenchymalstromal cell (MSC)manufacturingprocessfrom
isolationof cells(viaplasticadherence)to exvivoexpansionto cryopreservation

�‡ hBMMSCsexpandextensivelyin �W�>�h�^�¡HPL; when �W�>�h�^�¡HPLis supplementedinto mediaat 10%(v/v), significantlyhighercell yields
canbeobtainedcomparedto FBSat the samesupplementationlevel
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Data representsthe averageviability of thawed
P1 andP2 hBMMSCsfrom three different donors
after culture in either 10% (v/v) FBSor �W�>�h�^�¡.
After each passage, PLUS�¡ cultured cells were
cryopreservedin 50% �r�D���D�l42.5%PLUS�¡�l7.5%
DMSO (v/v) and FBS cultured cells were
cryopreservedin a correspondingFBScontaining
solution.

Data represents the average effective
proliferation fold of thawedP1 andP2 hBMMSCs
from three different donorsafter culture in either
10% (v/v) FBSor �W�>�h�^�¡. Effective proliferation
fold takes into account both the recovery of
viable MSCsfrom thawing and the actual post-
thaw proliferation fold.

Datarepresentsthe averagenumberof plastic-adherentMSCcolonies
obtained after 9 daysculture of hBM MNCsin T25 flasksfrom three
different donors. Therewassignificantdonor to donorvariation,but on
averageculture in PLUSTM led to highernumbersof colonies.

Data representsthe averagedoubling time of P3
hBM MSCsfrom three donors cultured in �r�D���D
supplementedwith four different lots of PLUSTM

humanplatelet lysate(all at 5%v/v). Doublingtime
is lot independent(p > 0.05).

Data represents the individual concentrations of four
important growth factors (PDGF-BB,VEGF,EGFand FGFbasic)
in five different lots of �W�>�h�^�¡human platelet lysate, as
quantified by ELISA. Growth factor levelsare comparablefor
eachlot.

Data representsthe averagedoubling time for hBM MSCsover multiple passagesin
�r�D���Dsupplementedwith FBSor �W�>�h�^�¡or in serum-free medium (P1 only). Data is
from three different donorsfor P1 andsixdifferent donorsfor P2 through P4. Doubling
time wascalculatedas(t1-t2)*(ln(2)/ln(cell#t1/cell#t2).

The use of fetal bovine serum (FBS)for clinical manufacturingof stem cell
productsposesrisksincludingthe potential for viral andprion transmissionand
the possibilityof adverseimmunologicalreactions. Humanplatelet lysate(HPL)
hasemergedasa viable,xenogeneic-free alternative. Traditionally,HPLhasbeen
preparedby individuallaboratoriesin smallbatchesusingprotocolsthat differ in
the number of platelet units pooled, the processingof platelets, and the
requirement for heparin. Thesedifferencescan significantlyimpact stem cell
growth, morphology, and multipotency. To address this issue, we have
developeda highly standardized,industrial-scale production processfor our
�W�>�h�^�¡HPLusinggoodmanufacturingpractices(GMP). Our focusfor this study
wasto assessthe capacityof �W�>�h�^�¡HPLto serveasa mediasupplementfor the
isolation, ex vivo expansion,and cryopreservationof human bone marrow
(hBM) mesenchymalstromalcells(MSCs).

�D�^�����‰�Z���v�}�š�Ç�‰�����u���]�v�š���v���v�������Á�]�š�Z���W�>�h�^�¡���,�W�>

% CD90+ % CD105+ % Hematopoietic+ % CD73+

10% FBS 100 ± 0.029 100 ± 0.029 2.07 ± 0.34 99.8 ± 0.050

5% PLUS 98.1 ± 3.29 98.1 ± 3.28 1.60 ± 0.25 98.0 ± 3.22

10% PLUS 99.1 ± 1.46 99.1 ± 1.49 1.13 ± 0.19 99.0 ± 1.49

Data represents the averagepercentageof hBM MSCsfrom three different
donors positively expressing MSC markers (CD73, CD90 and CD105) or
hematopoieticmarkers(CD45, CD34, CD14 and CD20) after three passagesin
�r�D���Dsupplementedwith either FBSor �W�>�h�^�¡.
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Data representsthe calculatedcumulativeyield of hBM MSCsat each passageafter
culture in �r�D���D supplementedwith FBSor PLUS�¡ from an initial starting dose of
50,000MSCs. Datais from three different donorsfor P1 and sixdifferent donorsfor P2
throughP4.
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