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HpI/I CO3JIaHWU HOBBIX KPHO3AIHUTHLIX CPE€A aKTyallb-
HBIM SBJIICTCA CHIMKCHUE KOHIICHTpPAIIMKW TOKCUYHBIX KpHO-
TIPOTECKTOPOB 3a CUET BBCACHUA BCIIOMOI'aTCIIbHBIX BEIICCTB.
TakuM coeJMHEHHEM MOXET ObITh HaHOKPUCTAJUTMUYECKHUI
mrokeu nepus (CeO,), KOTOPhIH 00IafacT BBIPaKEHHBIMH
AQHTHOKCHIAHTHBIMU CBOIMCTBAMHU M 00pa3yeT KOJJIOMIHBIE
PacTBOpHL. B KOMTOMIHBIX pacTBOpax CHMKAETCS CKOPOCTh
00pa30BaHysl LEHTPOB KPUCTAIM3AIMU M POCTA KPUCTAJI-
JIOB JIb/Ia, TIOBBIIIACTCS TEMIIEPaTypa, MPH KOTOPOH Mpekpa-
I1aeTcs UX POCT. McXons U3 3TOro HaMu MpEAIpuHsTa 10-
TIBITKa UCCIIEN0BATH COCTOSIHMUE BOABI B paCTBOPAX NU3BECTHBIX
KPHOTIPOTEKTOPOB ¢ lobasieHneM CeO,.

Lenb paboOThl — M3YYUTh AUIICKTPUUCCKHE CBOMCTBA
KOMIIO3UIMA BOHBIX pacTBopos JIMCO, mrokossl u CeO,
U1 oNpeaCICHUA B HUX COCTOAHUA BOJABI U CO3IaHUA 3(1)(1)61(-
THUBHBIX KPUO3AIUTHBIX CPEI.

JleficTBUTENBHYIO € U MHUMYIO € YaCTH KOMITJIEKCHON
}:[I/Ii)ﬂeKTpPI‘IeCKOﬁ MPOHUIAaEMOCTU BOJHBLIX pacTBOPOB
JAMCO u rmoxossl 1ipu go6asinennn CeO, B KOHIEHTpa-
muu 0,02 1/ usmepsuin Ha CBU-mquanekTpoMerpe pe3oHa-
TopHoro Tuna npu yactore 9,2 I'Tu. Ilpenmnonaras nebaesc-
KUl XapakTep peslakcalliil MOJEKYS BOIBI B PACTBOPAX, IO
(dopmynam Jlebasi pacCUMTBHIBAIN YACTOTY AMAIIEKTPHUYEC-
KO pellakcaly MOJISKYJT BOZIbI B 00pa3liax, a TaKkKe JIUIJICKT-
PHUYECKYIO MPOHUITAEMOCTh Ha HMKHEM YYACTKE raMMa-auc-
niepcun 00pasios. [locneHue 3HaUSHNsT UCTIONB30BAIH IS
pacuera 4ucesI THAPATAIIN KOMIIOHEHT PacTBOPOB.

‘YcTaHOBNEHO, UTO ¢ OBBIIeHHeM KoHIeHTpariu JIMCO
W DJIFOKO3BI JIMAJIEKTPUUYECKUE MapaMeTpbl 00pasIioB H3Me-
HSIIOTCSI JIMHEHHO. J[aHHBIE BELECTBA MO-PA3HOMY BIIMSIIOT
Ha CTPYKTYypy BoJbl B pacTBopax. [Ipn onrHakoBoi KOHIEHT-
parmn IMCO o6nafaeT ciocoOHOCTBIO YIOPSIOUHMBATH CTPYK-
TYpy CBOOOJHOW BOJbI, B TO BpeMsi KaK INIIOKO3a B 0O0JIb-
IIIEH CTEIIEHU CBSA3BIBACT BOIY. Yucna ryuaparaiuu riiroKO3bI
MIPUMEpPHO B ABa paza Oossie, yeM JIMCO, u cocTaBIsIOT
oxkoyio 0,6 r/r.

Hcnonezyemas namu konuentpamus CeO, B pacTBopax
000MX KPHUOIIPOTEKTOPOB B IIpejeiax MOTPEHIHOCTH He
BJIMACT HAa UX JUIJICKTPUYCCKUC IMapaMETpPhI. OTMeueHa
TCHACHIUA K CHMXKCHHIO YUCCIT TUApaTalilui KpUOIpOTECK-
TOopoB B npucytcTBul CeO,, OHAKO 3TH U3MEHCHHUS HENB3S
CUNTaTh 3HAYUMBIMU. B HaﬂbHeﬁHIPIX HUCCJICJOBAHUAX MBI
TUIAHUPYEM HCIIOJIb30BaTh 0OJiee BBICOKUE KOHIICHTPAIIMH
HaHOKpucTamyeckoro CeO, st MOMyYeHUs KPUO3aIInT-
Horo 3(dekra.
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Development of new cryoprotective media should
consider the importance of reducing the concentration of
toxic cryoprotective agents (CPAs) which is possible, e. g.
by introducing the auxiliary substances. Nanocrystalline
cerium dioxide (CeQ,) could be one of these compounds,
since it possesses pronounced antioxidant properties and
forms colloidal solutions. In colloidal solutions, the rate of
crystals enucleation and ice crystals growth decrease and
the temperature at which their growth ceases, increases.
With that in mind, we attempted to investigate the state
of water in the solutions of known CPAs supplemented
with CeO,.

The aim of this work was to study the dielectric pro-
perties of compositions of aqueous solutions of DMSO,
glucose and CeO, to determine the state of water in them
and to create effective cryoprotective media.

The real € and imaginary &” parts of the complex
dielectric permittivity for aqueous DMSO and glucose
solutions supplemented with CeO, at a concentration of
0.02 g/l were measured with a microwave dielectrometer
of the resonator type at a frequency of 9.2 GHz. Assuming
the Debye character of the relaxation of water molecules
in solutions, the Debye formulas were used to calculate
the frequency of the dielectric relaxation of water mole-
cules in the samples, as well as the dielectric constant at
the lower site of the gamma dispersion of the samples.
The latter values were used to calculate the hydration
numbers of the solution components.

It has been found that with increase in the concent-
rations of DMSO and glucose, the dielectric parameters
of the samples varied linearly. These substances had
different effects on the structure of water in solutions. At
the equal concentrations, DMSO had the ability to order
the structure of free water, while glucose bound water
to a greater extent. The hydration number of glucose was
about twice as high as DMSO, and made about 0.6 g/g.

The concentration of CeO, we used in the solutions
of both CPAs did not affect their dielectric parameters
within the error limits. There was a tendency to a decrease
in the hydration numbers of the CPAs in the CeO, pre-
sence, however, these changes could not be considered as
significant. In further studies, we are planning to use hig-
her concentrations of nanocrystalline CeO, to obtain a cryo-
protective effect.
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