Maximizing Stability of Human Stem Cells through Optimized Biopreservation Media Solutions

BioLiFe SoLuTions

Introduction

& migrifican] level of acsdemic and commarcial nieres| bas bean genecstesd by the potentisl dinical bersiil o
regereralive mesdane el or lsspe-howed products. Sewveral challenges remain, melolsd ko the quably,
framaportalion, storsge, and crpotankng ol the acuce malensl and cels used n thess deselopmant slags
prochucts. 'Wilh the number of applcatons prd vanely of sem coel lrsages mnlimally sxpacding. apbmized
binprssraalion methode ame cribpepl Subopbmal bicpressmestion spstems resul n sigrifcan imEaliors in
raraporiation and storsgs sisbiby ard reducsd cinical efficacy dus o presercation-incheced cull viskd loes,

Typicaly, mmmercal ard home-brew [formudaled in-houss) Bopmesrvalion madia consist of 8 carrer sohéion
such g ool growiniculurs mada galine, or glhes physclogic buffers. AddBiony components rchaing seum
ard proben (eremal atigin in many casss) are often added 1o the camear mesda 1o snhance preseraalion s¥icacy,
Urforiuralaly, fe additon of senem or geoken 1o the bopressrvalion messis mericls polenial uss and sidespread
implEmanisbon of thess cell in chnical spplicatons. The purpoas of Fie sludy was o nvesligale urrenl mefhoos
ard commuonly uped Bopressvalion meda bo sors stem cels under both shoi-erm (hypothermic pressmalion]
ard long-terms |eryepressneaion) condiions, I fhes shedy commanly uesd standard ssrum-conisining wulles
madis and mmmercaly avsisble, Rty defned, ssrum-fres and prodein-res peesnalion solulions wees
eypbzmind for pressrvalion eflicacy

The resls o b Ay drosrae bt b ozl O BhypoThamosd®  diing  hypobaric o sEm
cole mproves posl-preseresiion resovery s sigrifican|ly sxtercs stabilly compamd b e olher medo lesled,
For erpopraseraabion of stem cals, CrynSor™ mproved post-lhew recovery and siptebly when comgpansd 1o
similar home-brew medis cockiails, Unlke radional home-fees or leading commemsal products, pre-bemsialed
HypoThamuass and CryoSler gre ssrum-lres and profein-fres and fomrulated fo balance the inlracellar slats al
low Inmperahes, repdlieg in brosd-bassd mprovement in preseccalion efficacy. whils offenng a robaesl quality and
reguialary fociprnl, Develogment of slesciive bopresevation methode permils sxienced stabilly for collecion,
framaportalion, processng, lesting, ard banking sed may snabls widespread cirecal applicalion of sten cells

Methods

Gl Cuhiure
Human mesenchymal siem cells (WEEC; Lonza, Walkersvilie MD) and human denial pulp siem cels {DPEC
Miew England Cryopenic Tenter, Mewion WA were cubured according 1o manufachureg recommendatons

Hypobhemmis Storage

To tesi the gfficacy of ypothermic sorage preservabion medis, cells were plaied in S%well culure plaies ard
groven 1o confuence. The respectie soutions wars sided (o the cells and cubures were stoned at 2-87C for 17
days Following Wypathemic storage, soiulions were removed and replaced with fresh culhes mesdia and e
calls were al ke o recorer for 1 day prior (o assessmen.

Cryopresaryailon

To nwesiigate the eficacy of wanous cryopresercaiion meda, standard crpopresenvation methods wers
periormed. For Roma-brew meda preparaion, DMED (10%) only or DMS0 and felal ovine senum (FBES| wens
acded bo the base meda. The CryoSier CS10 (10% DMS0} is pre-formulabed with DME0 and does not conlain
SUm T poon Bndly odis (225 900 odisid] were nesspand in 0O O he regecher moda ool Haoad
Inio oryowials.  Samples were ocooled @ roughly 1°C per minte Ten sioned al B0°C for 3 hows and Ten
rashmed © LY, T M homs Sapes wae tawed noa T owar boh inmodadly remspardind no Qune
mazdia {110 dludon|, phamd, and allcwed (o recoder far 1 day.

Tasting
Peronmancs was msied usng alamarBlue® (ALD Semclec) to deerming reladive ool vablite Cell cubuwees

eoposed 10 efner hypOnermic SIormge of cryoresenyalion wen assessed for relatve ool vabilty 1 day posi-
presaraaion. Efcacy of iest solbions were compared 1o non-presenved 377G commis. EMor bars reprasent
standard esmor of the mean (SEM)

To obiain Nuonesoent mi , ouhures wers labeked and Med 1 day post-prusansaiion with MoTracker Red
{red - micchoncria) MlexaFiuor 488 pralicidin (green - acin cyinskeleton), and Hoochs: (Hue - muckous)
accordng [ manutaciurer nstucdons. (Iveigogen. Carksbad CAJL Images were laken using a Feiss Axioeem
Inveried microsoope (Car Deiss, Gemrany|.

Hypothermic Storage — hMSGC
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Figure 1: Recovery of BMSC fnflowirg exterded hypothamic slorage. (&) Post-presarepbon vabiity of cells afler
1-7 cays of sigrage and 1 day of recowery. (B] Repmestalive Auamecenl micrographs of cell shorsd for 1003
days s 1 day of recovery. HypoThemoscd provides improeed viabelity pod sxiendad siabilly,

Hypothermic Storage — DPSC

Recovery of Hisman Dsmial Pulp Siem Cells Folioetng Mypothsrmes Snoisgs
Comemr sl Bnhsinn Sorparsnn 08 Day Basi Baesmvaiinn Ber nuery
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Fligure = Recovery of DPEC following exiended hypothemmic siomage. (&) Postpresersaation wabiity of cdls aler
18 days of siomage and 1 day of recovery. MypoThermosol provides imgeoved WablEy and exiendesd siabilty.

Cryopreservation — Home-Brew Comparison
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Flgura 1: Posl-thaw viabilty of hASC and DPEC follosving cryopresenvation in CryoSior companed bo a wanety of
home-bree cockialls. (A 1 day posi-has viability companison of RRESC. (B 1 day posi-ihaw viabilly companson
of OF5C. CrynShor resulis in improwesd necovery without the nesd for proiein or seruem

Summary of Results

0 Hypotheemio storage of WEC and DPSC
. Highest posi-preseration recosery achieved using HypoThermosol when compared 1o al ofher
soluiions evaluaied and all Hme polms iesbed
L HypoThermosol enables sxiended stabiity options

O Cryopreseraton of WESC and DFSC
. fidd Hon of serum io home=brew medla improsess. post-Faw recovery
L CryoSior (senimsfres, prolenres] meda provides improved postdhaw recovery compared o all
sarumebee media esied

0 HypoThermosal and CryoSion

L dirg preslomulated seeumsfree and prolersboe biopresevadon soluions formudaied dor mproved
nsmaolic profection and reduced apoplotc and necrodc desth of cells dwing  hypothermic  storage
and cryome seration

L Fosduce mmedia formulation me and improves proouct ©onsisiency

. Exiend siabbty ard Improee post-preserdaion moseeny

L dire supporied by FOMA Masier Fles



