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B nocneanme ropl anbruHaTHBIE CHCTEMBI TSI THKAIICY -
JIMPOBAHNUS HAIUIM IIMPOKOE IPUMEHEHHE B (hapMalleB-
THYECKOW POMBIIIIIEHHOCTH /IS JOCTaBKH JIEKAPCTB OpaJib-
HOT'O NMPUMEHEHUs, Tepanuy, a TaKKe UMMOOWIN3aLUN
npyrux moisekyn [Sachan N.K. u coasrt., 2009]. Tak,
WHKAIICYJIMPOBAHHbIH B MUKPOC(Epbl FeMOINIO0NH paccMar-
PHBaETCsI KaK UCKYCCTBEHHBIE 3PUTPOLIMTHI B TpaHC(HY3UOH-
Ho# meauimHe [Dalmoro A. u coasr., 2012]. Kprokoncepsu-
pOBaHHE MOXKET OBITH ONTUMAJIBHBIM METOZOM XPaHEHHS
MHKaIICYJIMPOBAaHHOTO TreMorioonna. Llemnpio ganHoi paboTs
OBLIO MCCIIEOBATD BIHMSHNAE 3aMOPAXUBAHUSA-OTTAUBAHUS
Ha CBOIcTBA TeMOnIO0MHA, HHKAIICYJTMPOBAHHOTO B KaJIb-
LMH-aTbIMTHATHBIE MUKPOC(HEpHI, a TAKXKE BBISICHUTH, CIIOCO-
OCH JIN WHKAaICYJIMPOBaHHBIA I'eMOTTIO0OMH MEPEHOCUTH
KUCIIOPOJI.

AJbruHaTHbIE MUKpOChEpBI, coliepiKaliye reMOorIo0uH,
HOJTy4aJTd ITyTeM HOHOTPOITHOTO I'eIMPOBAHUS. 3aMOPaXKH-
BaHKE MUKpOCGEp MPOBOIMWIN B BOJE, (DU3UOIOTHUECKOM
pactBope u pocdarHo-conesom oydepe (PCH) npu Temrre-
parype —20°C. OyHKIIMOHATBHYIO aKTUBHOCTh TeMOTJIOOMHA
AHAJIM3UPOBAIIH TI0 CIIOCOOHOCTH BHICBOOOXKIATh KUCIIOPO.T
B aHa’3POOHBIX YCIOBHAX C MCIOJIH30BAHHEM AWTHOHHTA
Harpusi. [IporieHTHOE coztepkaHne OKCH-, I€30KCH- H METre-
MonIoOMHa B MEKpOc]epax OLEHHBAIIH 10 CIIEKTPaM IIOTJI0-
meHus remornoOnHa. McenenoBanue BOCCTaHOBIICHUS
ABTS"-panukana HCIIONB30BAIH IS OLIEHKH CTAOUIBHOCTH
Oernka.

[Toka3zaHo, 4TO 3aMOpaKMBaHUE-OTTAUBAHHE MUKPO-
cdep, copepKalx reMoriio0nH, TPUBOAUT K YaCTHUHON
HoTepe reMorioOnHa, a TakKe K CHIDKEHHIO OCJIKOBOM
ABTS"-panukaiBoccTaHaBIUBAIOLIEH aKTUBHOCTH, KOTOPOE
Haunbosee BBIPKEHO IPH HCTIOJIb30BAHUHN BOAIBI B KAUECTBE
cpenbl 3aMopakuBaHusl. buto mokasano, 4To reMorIoOHH,
MHKAICYJIMPOBaHHBIN B aJbrUHATHBIE MUKpOcdepbl, crio-
co0eH BBICBOOOK1AaTh KUCIOPO B aHAPOOHBIX yCIOBHUIX.
3amopaxuBaHue MUKpochep Kak B (pU3NOIOTHUECKOM
pactBope, Tak 1 B @CB, He Bimsi10 Ha 3Ty criocoOHOCTH. [1o-
JIy4EHHBIE PE3YJIbTaThl CBUACTENBCTBYIOT O IEPCIIEKTUBHOC-
TH KJIMHUYECKOTO NMPUMEHEHHS MHKAICYJIHUPOBAHHOI'O
B MHKpOC(]epsl TeMoTIo0uHa.
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Recently alginate encapsulating systems have found
wide applications in pharmaceutical industry as a drug deli-
very, for therapy and for immobilizing other macromolecules
[Sachan N.K. et al., 2009]. In particular, hemoglobin-
encapsulated microspheres were considered as artificial
erythrocyte substitute in transfusion medicine [Dalmoro A.
et al.,2012]. Cryopreservation could be as a proper way of
encapsulated hemoglobin storage. Thus, obtaining of the
data concerning freeze-thawing influence on properties of
hemoglobin encapsulated in calcium alginate microspheres
and the elicitation whether encapsulated hemoglobin is still
able to transfer oxygen is of great importance for widening
perspectives of its clinical usage.

Hemoglobin-loaded alginate microspheres were obtained
by ionotropic gelation. Microspheres were frozen in water,
physiological solution or phosphate-buffered saline (PBS)
down to —20°C. Hemoglobin functional activity was analy-
zed by ability to release oxygen in anaerobic conditions
using sodium dithionite. Percentage of oxy-, deoxy- and
methemoglobin in microspheres was detected by alterations
in hemoglobin absorption spectra. ABTS" radical cation de-
colorization assay was used to investigate protein stability.

Freeze-thawing of hemoglobin loaded microspheres has
been shown to lead to partial hemoglobin loss as well as to
the lowering of protein ABTS" radical scavenging ability,
the most severe in the case of using water as a freezing
medium. It has been demonstrated that hemoglobin loaded
into alginate microspheres was able to release oxygen in
anaerobic condition. Freezing of microspheres both in
physiological solution and in PBS did not affect this ability.
The obtained results make Hb-loaded microspheres pers-
pective for clinical application.
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