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Po3pobiaeHo pekoMeHaalii oo HU3bKOTEMIIEpaTypHOTO 30epiranHs (i3MYHUX NMEPETBOPIOBAYIB: MOBIJIbHE OXOJIOMKECHHS MIPH
CHITIKOHOBOMY 3aXMCHOMY HIapi abo IIBUIKE OXOJIOPKEHHS MPH 3aXHCHOMY IIapi 3 eMOKCHIHOTO JIaKy Iicis 0OpoOKH MOBEpXHi

25%-M pO3UMHOM DIIIEPHHY.

Knrouoei cnosa: 6iocencop, GismuHMiA IEpPEeTBOPIOBAY, KPIOKOHCEPBYBaHHS.

Pa3paboTaHbl peKOMEHIALUH 10 HU3KOTEMIIEpaTypPHOMY COXPaHEHHUIO (pU3NYECKUX ITpeodpa3oBaTeseil: MeUICHHOE OXJIAXKICHHUE
[pU CHJIMKOHOBOM 3al[UTHOM CJIOC HJIM OBICTPOE OXJaKACHHE MPH 3al[UTHOM CJIO0€ M3 SMOKCHIHOIO Jjaka Mmocie oopaboTku

MOBEPXHOCTH 25%-M pacTBOPOM IIIHLIEPUHA.

Knrouesvle cnosa: Guocencop, pusnueckuii mpeodpazoBarelib, KPHOKOHCEPBUPOBAHHE.

There have been developed the recommendations as for low temperature preservation of transducers: slow cooling with silicone
protective layer or rapid one with a protective layer of epoxy lacquer after treatment of the surface with 25% glycerol solution.
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CyuacHi noTpebu MeIU4YHOI Ta BETEpUHAPHOL
JIarHOCTHKH, OXOPOHU HABKOJHITHBOTO CEPEOBUIIA,
KOHTPOJIO O10TEXHOJOTIYHUX MPOIECiB, AKOCTI
XapyoBHX MPOAYKTIB 1 MUTHOI BOAM OHUKTYIOTH
HEOOXIIHICTh PO3POOKH MPUHIIMIIOBO HOBUX BU-
COKOUYTJIMBUX, CEJICKTUBHHX, IMIBUJKHX Ta E€KOHO-
MIYHHX aHATITUIHUX cucTeM. CaMe HUMU MOXYTh
Oytu OioceHcopu — riOpUAHI mpUIIagu HOBOTO
MOKOJIiHHS, SIKi 00’ €THYIOTh y €001 O10CeneKTUBHUI
eneMeHT 1 gismynnii neperBoproBau [1]. [Ipu mpomy
B Oi0CeHCOpax BHKOPHUCTOBYIOTH Oi0JOTiuHi CTpPyK-
TYPH Pi3HOTO PiBHS OpraHizamii: OKpeMi MOJIEKYJIH
(bepmenTH, aHTUTINA, NONIHYKICOTHAN), HAI-
MOJIEKYJISIpHI €JeMeHTH (pelenTopH), KIITHHH,
OpTaHu 1 HaBITH WiJiCHI OpraHi3MH. |HTEeHCUBHA
po6oTa 1o po3poOIli, CTBOPEHHIO 1 BIIPOBAKCHHIO
OioceHcopiB moTpedye CydyacHHX METOHIB ix 30e-
pexeHHs. EkCriepuMeHTaNbHI TOCIIHKEHHS, IKi
MIPOBOJSITBECSL B OCTaHHIN 4Yac, JO3BOJISIOTh BUSBUTH
nesiki ocobnmBocTi 30epiranHga 6i0CEHCOPHHX
JaTYMKIB B OCHOBHOMY U TEMIIEPATypax, OMU3bKUX
0 KiMHaTHOI, 1 TemmepaTypi moOyTOBOTO XOJIO-
IUIbHUKA [2] , X0Y € TMOBIJOMIICHHS IPO CIPOOH
BUKOPHUCTAaHHS HU3BKHX TEMIEPATyp 1 ACSKUX Op-
TaHIYHUX CIIOJYK, SIKi BUKOHYIOTh POJIb KP103aXHUCHUX
pedoBuH 1pu 30epexenHi [3,4]. Iloganpme po3-
IIMPEHHS TEPMiHIB 30epiranHs 0i0CEHCOPIB MOXKe
TPYyHTYBaTHCh Ha BIIPOBA)KEHHI TEXHOJIOT1i1 HU3bKO-
TEMIIepaTypHOTO KOHCEPBYBAHHS 3 BUKOPUCTAHHIM

Current needs of medical and veterinary
diagnostics, environmental protection, control of
biotechnological processes of the quality of food
products and potable water dictate the necessity of
working-out of principally new highly sensitive,
selective, rapid and efficient analytical systems. It
is them are the biosensors, hybrid devices of new
generation, which comprise bioselective element
and transducer [1]. In this case in biosensors there
are used biological structures of different or-
ganization level: some molecules (enzymes,
antibodies, polynucleotides), over-molecular
elements (receptors), cells, organs and even solid
organisms. An intensive work on the development,
creation and introduction of biosensors requires the
modern methods of their preservation. Experimental
investigations which have been carried out recently
permit to reveal some peculiarities of preservation
of biosensor gauges, mainly at the temperatures
close to room one and the temperature of domestic
refrigerator. [2]. Though there are the reports about
the attempts to use low temperatures and some
organic compounds, which play the role of
cryoprotective agents during storage [3, 4]. Further
extending of the preservation terms for biosensors
can be based on the technology of low temperature
preservation using the temperatures of liquid
nitrogen. However even the transducer of
biosensors itself is a complicated element, each
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TEMIEPATYP PIAKOTO a30Ty, UM OIMM3BKUX JI0 HUX, aJe
HaBIiTh caM (i3UYHUI MepeTBopIoBaY 0i0OCEHCOPIB €
CKJIaJIHUM €JIEMEHTOM, KOKHa 4acTKa SKOTO MOXe
3a3HATH CYTTEBUX IMOLIKOIXEHb MPHU HU3BKOTEM-
neparypHomy 30epiranti. Tomy BU3HaueHHS BIUIHBY
yMOB 30epiranis y piAKoMy a30Ti Ta pPeXUMiB
3aMOpOXKYBaHHSA-BiATAIOBaHH Ha 3aXUCHUH mIap,
MOBEPXHIO Ta IPeOiHKH ENEKTPOAIB € aKTyaJbHOIO
pobeMoro.

Matepiaan i metoAM

Bynmu mpoBeneHi JOCHTIKEHHS BIUIUBY PEXHUMIB
OXOJIOJKEHHS Ha MOBEPXHIO, 3aXMCHUU mIap i
rpebiHKH eNeKTpOoIiB (i3WYHHUX MEePEeTBOPIOBaUiB
PI3HUX THIIIB:

1 — pH- yyTnuBUX MOJBOBUX TPAH3HUCTOPIB, 3a-
XHMCHUH 1ap — emoKcuIHuiA Kiei, (“Mikporporecop”,
M. Kuis, Ta “LAACE”, m. Tyny3a, ®panuis);

2 — TOHKOIUTIBYACTUX KOHIYKTOMETPHUYHUX
ENeKTPOIiB, 3aXUCHI IIapu — EMOKCHIHUN JaK i
cunikoH, Pt Ha ckmi (“Institute chemo- and bio-
sensorics, Munster, ['epmanis ), emokCuIHAN KIek Ta
(oropesuct, Au Ha kpemHii (Institute microelectronics,
New-Shatell, [lIse#inapis Ta “Ksazap”, m. Kuis),
cuiikon, Cr Ha cutani ( KuiBcekuit panio3zaBon).

[oBinbHe (3°C/XB) Ta MIBHAKE OXOJOMKCHHS
(3000°C/xB) ¢i3nyHUX MEPETBOPIOBAYIB IO TEM-
MepaTypyu piKOro a30Ty 3a/1aBajics 3a JOIIOMOTOI0
nporpamMHoro 3amopoxysada YOII-8, po3pobiaenoro
IIIKiK HARY, i 3anypeHHAM y piIkuii a30T.

MikpockomiuHi AOCTIKEHHS MPOBOIUIHN Ha
Mikpockori Jenamed-2 (I'epmanis).

Pe3yAbTaTu AOCAiAXKEHD

[ToBinbHE OXOJIOKEHHS 1 30€piraHHs y PiIKOMY
a30T1 IPOTATOM MiCSIIS HE BIUITMBAJIO Ha IUTICHICTH
rpeOiHOK eeKTPOIiB, TOBEPXHIO T 3aXMCHUH IIap
SIK TOHKOTLJIIBYACTUX KOHJIYKTOMETPUIHHX EJIEKTPO-
IiB, Tak 1 pH- 9yTIMBUX MOJBOBHUX TPAH3UCTOPIB.
[Ipu mBUAKOMY OXOJNOIKEHHI BigOyBamocs pos-
TPiCKyBaHHS 3aXMCHOTO APy 3 EMNOKCUIHOTO KIICHO
(dboto 1 1 2) Ta emokcugHoro naky (¢oro 3), a
(hoTOpe3nCT NOKPHUBCS HEBEIMKUMU TPIIIUHAMHA. Y
TOM K€ Yac 3aXMCHHUM 1Iap 13 CUIIKOHY 3aJIMIIUBCS
HemowKo )KkeHuM. LIIBUIKE OXONOMKEHHS He
MIPUBEJIO JIO TIOMIKOIKEHB CAaMUX TPEOIHOK EIEKTPO-
niB 1 moBepxHi. [Ipu 06pobneni 25%-m pozunHOM
[JTIIepUHY 3aXHCHUX IIapiB, HAHOUTBII 9y TITUBUX JI0
IIBUAKOTO OXOJIOJKEHHS 610CEHCOpPIB, TOMITHOTO
PO3TpiCKYBaHHsSI Y BHUIIAJIKy BUKOPHCTAHHS ETOK-
cunuaoro naky (doro 4) ne BinOyBanocs. Bonrodac
MOKPHUTTS 3 €IOKCHIHOTO KJIEI0 TOBLUIMHOIO OiJIbIIe
HiX 1,5 MM 3a3Haj0 CYyTTE€BHX IOLIKOKECHb 1 IPH
00poOui 25%-M pO3YUHOM TJIiLIEpUHY.
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part of which may be damaged during low
temperature preservation. Therefore the de-
termining of the storage conditions effect for
liquid nitrogen and freeze-thawing regimens on
protective layer, surface and comb electrodes is
an actual task.

Materials and Methods

There have been performed the investigations
on the effect of cooling regimens on the surface,
protective layer and electrode comb of trans-
ducers of various types:

1 — pH-sensitive field transistors, as a protective
layer is epoxy adhesive (“Microprocessor”, Kiev,
and “LAACE”, Toulouse, France);

2 — thin film conductometric electrodes, as a
protective layer is epoxy lacquer and Si, Pt on
glass (Institute of chemo- and biosensors,
Munster, Germany), epoxy adhesive and pho-
toresist, Au on Si (Institute of micro-electronics,
New-Shatell, Switzerland and “Kvazar”, Kiev ),
silicone, Cr on glass ceramic (Kiev radio plant).

Slow (3°C/min) and rapid cooling (3000°C/min)
of transducers down to the temperature of liquid
nitrogen were accomplished using UOP-8 prog-
rammable freezer, designed by IPC&C of the
National Academy of Sciences of the Ukraine.
Microscopic studies were done with Jenamed-2
microscope (Germany).

Results and Discussion

Slow cooling and storage in liquid nitrogen
during a month did not influence on the integrity
of electrode combs, surface and protective layer
both of thin film conductometric electrodes and
pH-sensitive field transistors. During cold
cooling there was cracking of protective layer of
epoxy adhesive (Fig. land 2) and epoxy lacquer
(Fig. 3) and photo resistor was covered with
small cracks. At the same time protective layer
of silicone kept as undamaged. Rapid cooling did
not result in the damage of the electrode combs
and surfaces themselves. When treating the
protective layers which are the most sensitive to
rapid cooling biosensors with 25% glycerol
solution there was no significant cracking in the
case of the usage of epoxy lacquer (Fig. 4). At
the same time the covering with epoxy adhesive
of more than 1.5 mm in width was considerably
damaged as well as after the treatment with 25%
glycerol solution.

Conclusion

Thus during low temperature storage of trans-
ducers there can be recommended either slow cooling
with silicone protective layer or rapid one with a
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®oto 1. Po3TpicKyBaHHS 3aXHCHOTO IIapy 3 €IOKCHIHOTO
KJICIO ITPH MIBUIKOMY OXOJIO[PKCHHI.

Fig. 1. Cracking of protective layer of epoxy adhesive
during rapid cooling.
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DoT1o 3. Po3TpicKyBaHHS 3aXHCHOTO HIAPY 3 ENOKCHIHOTO
JlaKy Opu MBHAKOMY oxonomkenHi (100-pa3zoBe min-
CHJICHHSA ).

Fig. 3. Cracking of protective layer of epoxy lacquer during
rapid cooling (100-fold magnification).

BucHosku

TakuM 4YMHOM, NPH HHU3BKOTEMIIEPATYPHOMY
30epiranHi Qi3MYHUX NMEPETBOPIOBAYIB MOXKHA
PEKOMEH/TyBaTH MOBUIbHE OXOJIOPKEHHS IIPU CHITIKO-
HOBOMY 33aXHMCHOMY Inapi abo MIBHIKE OXOJIOKECHHS
IpH 3aXMCHOMY Iapi 3 €NOKCHIHOTO JIAKY IiCJs
00p0oOKH OBEpXHi 25%-M pO3YMHOM IIILIEPHHY, SIKHH,
110 pedi, JOAAETHCS pH (GOPMYyBaHH1 010CENEKTUBHUX
MeMOpaH ycix TUMiB, OCKiJIBKM 3amodirae pos-
TPICKyBaHHIO MeMOpaH 1 3HAYHO MOKPAIIy€E IXHIO
ajre3iro 10 MOBepxHi (Pi3UUHUX MEPETBOPIOBAYIB.
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®ot0 2. Po3TpicKyBaHHA 3aXMCHOTO LIApy 3 EIIOKCUIHOTO
KJICI0 IpH MBUAKOMY oxoiomxeHHi (100-pa3zoBe miz-
CUJICHHS).

Fig. 2. Cracking of protective layer of epoxy adhesive
during rapid cooling (100-fold magnification).

e Tl
Doto 4. 30epiraHHs 3aXMCHOTO MIAPY 3 SIOKCHIHOTO 13Ky
NpU MIBUJIKOMY OXOJIOJPKEHHI mpu o6podui 25% -m
pozurHOM Tiinepuny (100-pa3oBe migcHICHHS).

Fig. 4. Keeping of protective layer of epoxy lacquer during
rapid cooling when treating it with 25% glycerol solution
(100-fold magnification).

protective layer of epoxy lacquer after treatment of
the surface with 25% glycerol solution, which is added
during the formation of bioselective membranes of all
types, because it prevents cracking of membranes and
significantly improves their adhesion to the surface
of transducers.
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