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Heo6xoquMbIM ycitoBHEM KIIMHUYECKOTO IIPUMEHEHUS
MHOTHX OMOMHXEHEPHBIX TKAHEH SIBJISICTCS] MX KPHOKOHCEP-
BHPOBAHHUE U OTOTPEB IPH NTEPBOI HEOOX0ANMOCTH. B nan-
HOM CIIydae MOXET BO3HHMKHYTb BOIIPOC OTHOCHTEIHHO
a/IeKBaTHOTO CII0C00a TPAHCIIOPTUPOBKH TaKUX TKaHEH B
OTOTPETOM JINOO KPHOKOHCEPBUPOBAHHOM BHUJIE.

B pabore m3ydeHO BIHMSHHME Pa3IMYHBIX BapHAHTOB
XpaHEHUs I1epel OTOrPEBOM HHKAIICYJTMPOBAaHHBIX B aJIbTH-
Hate ceponnoB u3 kinerok nedenu (MCKII), npennasHa-
YEHHBIX JJIS1 NCTIOJIb30BaHMS B AlllapaTe NCKYCCTBEHHON
mevenu [1]. Lenpro uccnenoBanus OBLUIO MOACITUPOBAHIC
tparcnioptupoBky HCKII pu TeMneparypax ®HuaKoro a3ora
(=196°C) mimm cyxoro nbaa (—80°C).

KprokoHcepBHpOBaHHbBIE NPH TEMIIEpaType >KUAKOTO
asora UCKII ororpesanu u xpanunu npu —80°C B TeueHue 1,
4w § CyTOK mepe]] OTTauBaHUEM JIMOO0 OTTanBalId cpaszy
T10CJIe N3BJICUCHNUS U3 SKUIIKOTO a30Ta O6e3 IPOMEXyTOUHOTO
xpanenus npu —80°C. Uepes 72 4 nocie pa3MOpaxuBaHUs
KOJIMYECTBO >KU3HECTIOCOOHBIX KIETOK (ONpeieieHHoe B
TEeCTe C OKpAIIMBaHUEM IPOITUINH HOUI0M/DITyopecienH
JuaneraroM [ 1, 2]) cocrasisino (74,03 £ 8,35), (46,03 + 1,96),
(55,14 £3,65) u (1,93 + 0,62) MITH KJI/MIJI COOTBETCTBEHHO
riocyie ororpesa 6e3 xpanenust pu —80°C, a Taxoke XpaHEeHHs
nipu —80°C B Teuenue 1, 4 u § cyrok. Coneprkanne anbda-1-
(eronporenna [2] yepe3 2-¢ CYyTOK MOCIIE Pa3MOpPaKUBAHHUS
coctaBmio (56,3 + 0,6) ur/ma nCKI1/24 4 B obpa3uax 6e3
xpanenus npu —80°C, (3,1 £ 0,3) ur/mi uCKI1/24 14— mocne
cyTok xpanenus npu —80°C. B o0pasuax, XxpaHUBIIHUXCS ITPH
—80°C OoubIie CyTOK conepikaHue TaHHOTO Oelka OBLTO He-
3HAYMUTEIHHBIM . YCTaHOBJIEHO, 4TO ITpedbiBanue nmpu —80°C
nocie xpaHeHus npu —196°C (MmoaenpoBaHue TpaHCIOP-
THPOBKH B CYyXOM JIb/Ty ) BBI3BIBAET CYIIIECTBEHHOE IIOBPEK/IC-
nue nCKII 1o cpaBHEHHIO C OTOTPETHIMU HENOCPEICTBCHHO
TI0CJIe N3BJICUCHUS U3 SKHIIKOTO a30Ta O6e3 IpOMEXyTOUHOTO
xpanenus npu —80°C. I1pu mro00M BapraHTe XpaHESHUS ITPU
—80°C (mocme mpeObIBaHAUS B )KHIKOM a30Te€) CHUXKACTCS
XKHU3HECIIOCOOHOCTH 1 00111ee KOINIECTBO KIIETOK, TOTPeo-
JICHUE TJIFOKO3bI M CHHTE3 anb(a- 1 -peronporenHa.

Taxum oO6pa3oM, anmapar HCKyCCTBEHHOM IIEYEeHH, CO-
JieprKalyii JeKOHCEPBUPOBAaHHBIE ChEepOHIbI U3 KIIETOK ITe-
YEeHH, NHKATICYJMPOBaHHbBIC B AJIbTMHATE, MOXKET HCIIOJIB30-
BaThCS TIOCIIC TPAHCTIOPTHPOBKH IIPH TEMIIEpaTypax HUXKE
TEMIIEPaTypPHI CYXOT0 JIbJa MO0 Iociie TPaHCIIOPTUPOBKU
B OTOTPETOM COCTOSIHHH.
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For many bioengineered tissues to have feasible clinical
application, they must be cryopreserved for future thaw on
demand. This raises the important question of transport of
these tissues — either transport thawed or still cryopreserved
is an option.

This study examined different thermal histories on
warming to mimic transport at liquid nitrogen (-196°C) or
dry ice (-80°C) temperatures of alginate encapsulated liver
spheroids (ELS) for use in a bioartificial liver device (BAL)
[1].

ELS cryopreserved at LN, temperatures were warmed to
and held at —80°C for either 1, 4, or 8 days prior to thaw, and
this was compared to ELS thawed directly from LN, with no
stop at —80°C. At 72 h post thaw, viable cell number, deter-
mined through PI/FDA staining [1, 2] was recorded at
(74.03 £+ 8.35) million cells/ml, (46.03 £ 1.96) million cells/ml,
(55.14£3.65) million cells/ml, and (1.93 +0.62) million cells/ml
for samples experiencing no hold at —80°C, a 1 day hold at
—80°C, a 4 day hold at —80°C, and an 8 day hold at —80°C,
respectively. Alpha-1-fetoprotein production was measured
[2] at (56.3 + 0.6) ng/ml ELS/24 h at 2 days post thaw for
samples experiencing no hold at—80°C, this compares with
(3.1£0.3) ng/ml ELS/24 h in samples experiencing a | day
hold at —80°C, and protein production was negligible in
samples held at —80°C for periods greater than 1 day. It is
determined that holding at —80°C after —196°C storage (mi-
micking dry ice transport) leads to ELS expressing heavy
damage over those thawed directly from liquid nitrogen.
Any storage at —80°C after —196°C storage results in lower
cell viability, cell count, glucose consumption and alpha-1-
fetoprotein production.

We conclude that for a bioartificial liver device com-
posed of alginate encapsulated liver spheroids to be used
after cryopreservation, it requires transport below dry ice
temperatures or must be thawed prior to transport.
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