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B nHacrosiiee BpeMs KpHOKOHCEPBUPOBAHUE SBISETCS
€IMHCTBEHHBIM METOOM JAJIUTEIBHOTO XPaHEHHS KJICTOK U
TKaHei. OmHaKO 3P PEKTUBHOCTH OXJIAXKICHHUS U OTTAUBAHHSI
TKaHEH M MPOTYyKTOB TKAHEBOW MH)XCHEPUU BBI3BIBAIOT
uHTepec. Tak, 10 cux Mop He OnpeeIeHbI YCIEIHbIE CTpa-
TETrnu KPHOKOHCEPBUPOBAHHUS POTOBHIIBI UenoBeka. Llenpro
9TOTO MCCIIEAOBAHUS ABISIETCS pa3paboTka MpoToKosa -
(PeKTHBHOM TPAHCIOPTUPOBKH M XPAaHEHUS YKBUBAJICHTA
«momyporoBunbl» (hemicornea) uenoBeka, KOTOPHI UCTIONb-
3yeTcs Kak MOAENb in Vitro sl UCCIeNOBAHHUS TPAHCPOTO-
BUYHOTO BCACHIBAHMS ITPENapaToB.

B niepByto o4epe b MBI HCTIONIB30BAIIN pa3padOTaHHBIN
CHCTEMHBIH ITOJIXO/T ISl OITUMU3AIIUH TaPaMETPOB OXJIaXK-
JICHUSI M OTTaMBAHUS JUTS KaXKIOTO THIIA KJIICTOK KOHCTPYKIIUH
«TIOJTYPOTOBHIIBI», YTO BaXKHO 15 3P (PEKTHBHOTO KPHOKOH-
cepsupoBanusi. Ckopoctb oxnakaens 0,2 K/MuH, ucnonb3o-
BaHHasl IS SIUTENHNANbHBIX KJIETOK POTOBHUIIBI YeIOBEKa
(HCE-T-knetkn), obecriednsia BBICOKYIO BEDKHBaEMOCTb, &
B ciydae keparunoimToB denoseka (HCK -Ca-kierox) onru-
MaJbHOHM OBLTa CKOPOCTH oXJaxkaeHus oT 5 1o 10 K/muH.
Hecmotpst Ha 3Ty pas3HuIly, mpueMieMasl BEDKHBAEMOCTb
000UX KJIETOUHBIX KOMITOHEHTOB MOXKET OBITh JOCTUTHYTA
ITyTeM 110100pa KaK COCTaBa KPUOIIPOTEKTOPOB, TAK U KOH-
LEHTpalUU UX cMecell. Pe3ynbTarsl ucciae0BaHus UCIIONb-
30BaJIM B OKCHEPUMEHTaX 10 KPHOKOHCEPBUPOBAHHIO IIONTY-
poroBuYHBIX» 3D-KOHCTpYKIMIA. B cOOTBETCTBIH € IPOTOKO-
JIOM MO>KHO COXPAaHUTh OCHOBHBIE CBOWCTBA OTHOCUTEIHHO
BaXXHBIX 0apbePHBIX XapaKTEPUCTUK 3TOM MOAEIH in Vitro,
KOTOpbIE OBLIH OLIEHEHBI ITyTEeM M3MEPEHHs TPaHCIIUTE-
JINATBHOTO 3JEKTPUUECKOTO CONPOTHUBICHUS WU IPOHH-
naemocth Na-(iayopecuienHa Kak MapKepHOT'O BEIIECTBa.
Jannbie GapbepHOl (GYHKIMN SIUTETHS ITOKa3aH, Y4TO
MTOTy4EHHBIC PE3yIIbTaThl ITO3BOJIAIOT pa3padoTars A dek-
TUBHBIH MPOTOKOJ HU3KOTEMIIEPATypPHOTO XpaHEHHS
KOHCTPYKIINH «IOJypOTOBHUIIBD 4enoBeka. Kpome Toro, B
OyaylieM 3TO JacT HOBbIE BO3MOXKHOCTH IS CO3JaHUs
HHU3KOTEMIIepPaTyPHbBIX OAaHKOB POTOBHIL.
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Currently, cryopreservation is the only method for long-
term storage of living cells and tissues. However effective
cooling and thawing of tissue and tissue engineered prod-
ucts pose a specific challenge. Due to this so far no suc-
cessful cryopreservation strategy for human cornea is es-
tablished. Aim of this project was to develop a protocol for
effective transport and storage of a human hemi-cornea
equivalent that is used as in vitro model for transcorneal
drug absorption studies.

Since effective cryopreservation requires optimization
of cooling and thawing parameters for every cell type we
firstly used a systematic approach to optimize these condi-
tions for the 2 different cell types of the hemi-cornea con-
struct. For human corneal epithelial cells (immortalised HCE-
T cells) a cooling rate of 0,2 K/min led to the highest sur-
vival rates whereas human keratinocytes (HCK-Ca cells)
showed optimal survival with cooling rates of 5 to 10K/min.
Despite this discrepancy acceptable cell survival of both
cellular components could be achieved by adaption the cryo-
protective agent (CPA) both regarding the composition and
the concentration of the CPA mixture. The findings are trans-
ferred to the cryopreservation experiments with the 3D hemi-
cornea constructs. With the applied protocol the main prop-
erties with respect to the important barrier characteristics
of the in vitro model could be maintained. This was evalu-
ated by measuring the transepithelial electrical resistance
and permeation of Na-fluorescein as marker substance. The
data for the epithelial barrier function showed promising
results to develop an effective protocol for a low tempera-
ture storage of the human hemi-cornea construct. Further-
more this will offer new options for corneal graft banking in
the future.
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