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BHBYeHHSI NUIAXIB ONTUMi3alii poOoYnx
XapakTepUCTHK MMOTEHIIOMETPUYHUX OioceHCcopiB

O. I1. CoagaTkin
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docaidxenns Hanpaérext wa OemancHuli anad3 npobrem ma Medonixie, noé fg3anuXx

3 pobommo

nomengionempunnux Oiocencopis. Taxox 30iicHeno OemaneHuil aHOAIZ WARXIG GUPIIEHHR NpODAEMU
ROKPAUAHHA POBOMILX XADAKMEPUCITIUK ROMEHLIOMEMPULHUX PEPMEHMMUX CEHCOPIE.

Beryn., bBiocencopr, sxi 6asyroTbCs HA NIAHAPHEX
HANIBIOPOBIAHUKOBHX CTPYKTYPaX, MOPUBEPTAIOTH [0
cefe 3HAYHY yBary 3aBgKe TOMY, WO iXHill no-
TEHUIA TP BUKODPMCTAHHI MIKPOCJCKTPOHHRX TEXHO-
JONA CHPUMAHIOC NOABY AHALITHYHMX CHCTEM HOBOIO
nokoniuna. Taki Texuoaorii mobpe npUcTOCOBaHI A0
CepiifHOro BUPOOHUIITEA MIHIATIOPHMX NpUCTPoiB. Kin-
LEBOKY METOK) € po3pofka OCHIEBUX, OTHOPAZOBHX,
HAZIMBHX UPWIAZIB, OPMAATHUX JO0 [BHAKOIMO aHa-
aitHyHorOo TecTyBanHsa, (OCTAHHE CTAHOBWTE iHTEpEC
IS TAKHX Tanysell, sk OioMenMLMMA, MOHITOPHHT
HABKOJUIIHBOTO CCPEJOBULIA T3 KOHTPOIb AKOCTI BOIHN
Ta iXi.

HanisupoBigHMKOBUME CTPYKTYpaMu, QO Hai-
yacTime 3aCTOCOBYIOTBCH #K TepeTBopioBaui y Bio-
CEHCOPAX, € I0H-CeNCKTHUBHI IMOABOBI TPAHIUCTOpH
(ICITT), sanpoBamxeni bepreesgom [1] y 1970 p. i
pukopucrani snepume y 1980 p, Kapacom ta Ixana-
1010 y (hepmenTHOMY BioceHcop! (EH3MMHME TOABOBHH
tpanzucrop (EHIIT)) mnga pusHaueHHd NEHIiUMWJIHY
[2]. Li niosepcski poboTH CTHMY/UOBAMI LY HH3KY
po3pobok (PEPMERTHHX TA IMYHRHX CEHCODIB HA OCHOBI
ICIIT. Oanak, nonpu moyYaTKOBM ONTHMIIM, IIPOrpec
y uiif ofsacTi BHABMBCI (OBUIbHIINMM, HIX OuiKy-
payoca [3 ).

Briporamxennsa Ta xomepuianizauis pospobaiosa-
HUX (hepMEHTHUX CEHCOpiB HA oOcHOBI pH-uyTIMBHX
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OOJBOBHX TPAH3HUCTOPIB JIMITYIOTECH, YACTILIC 34 BCE,
TakUMA (pakTopaMy, dAK:

— CHJABbHA 34aJEXHICTE CEHCOPHOTO BIATYKY Big
Gydeproi emuocTi, ioHHOI crnm Ta pH ananizoBanoro
PO3YHHY;

- HEOOCTATHHO HHU3BKA MiHiMallbHA KOHLIEHTpAa-
Uigd AHAMTY, 9Ka BH3HAYACTRhCH 334 JOMOMOFOK Oio-
CEHCOpa, TA BY3bKHH abo 3MILICHMH AHHAMIiYHMIA mia-
Na30H BUMIPIOBAHMX KOHLCHTPALIN;

— HEeNoCTaTHA cTabiapHicTs (onepauifiHa Ta npm
30epiranHi);

— pincyTHicTte go0pe BiAMpalIbLOBAHMX TEXHOJONIH
HaHeceHHS OIOCeEKTUBHUX MeMOpaH Ha NOBEPXHIC
iSMYHUX NECPETBOPIOBAYIB, LIO TPH3BOAMTL 0 TIOSBM
HecnelAgiuHMx CcHTHANB npu pobori B peanbHMX
3pa3Kax.

Tlporgarom ocranuix !10—185 pokis nocuths 3HausHi
pocnigpuuski 3ycuang OyaW  HanpasJeHi Ha BHpi-
UIEHHS 3rafjaHHX NMTaHb Ta HA NOKPAWAHHS AHAJH-
TUYHUX XAPAKTEPHCTHK NMOTCHHIOMETPHYHHX epMeH-
THUX ceHcopie. Heaki 3 nepcaiveHux npobaem BHpi-
WYBAAHCA IIPOCTMM BHKOPHMCTAHHAM PO3YUHIB 3
pi3Ho0 OydepHO EMHICTIO, HACMYEHHIM CHCTEMH
kKocyferparom (y BHMAOKY INTIOKOZHONO CCHCOPA BY3b-
KHMH IUHaMiuHnil Jiama3zoH OCTAHHBOrO POSHIMPIOBABCH
HACHUCHHAM KWUCHEM AHAMIZ0OBAHOTO POIYMHY UM 3a-
MIHOKO KHCHIO Ha ¢repuniania), a TAKOX BHKOPHCTAH-
HSIM 3aPsUIKEHHX MOAATKOBMX MeMOpaH.

V¥V paniii nyBaikaupii npencTasfeHo pe3yABTATH
OETaJbHOI0 AOCAIIKXEHHA HMIASXIB MOROJAHHA ACAKHX
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O, IT. COJNIATKIH

3a3HAMEHHX TPYAHOILNIE Ta Coco0iB MOKPAIAHAA pO-
fouuX XapAKTCPUCTHK TNOTEHIIOMETPHYHAX (DepMEHT-
HHX ceHcOpiB. SIK MomeneHi cucremu Dy/a0 BHKOPHCTA-
HO GiOCeHCOpH MIS BH3HAUCHHS MEHIUMHY, LIIOKO3H
T4 CCUOBHHM.

BHUKOpHUCTaHHs po3uuHiB 3 pizHowe &ydepuow
€MHICTIO pU BUIHAUEHHI KOHUEHTpAaLid MeHinuIiHy,
CCHOBMHH T4 IMIOKO3HM TIOTCHLLIOMETPUYHAMA (bepMeH-
THAMM CEHCODAMH HA OCHOBI nedilwiinasW, ypeasu Ta
TAICKO300KCHOA3H BigIIOBINHO [IOKA3a/0 Pi3HYy 3aleX-
HICTh XaPaKTCPMCTHE IIMX cedcopie Bin Oydepuoi em-
HOocTi [4—6]. Ilpr ananisi newinwniny [4] Gyno
NOKA34dno, 100 i3 30inpmenusM OydepHo! emHOCTI
3pa3xa AMHAMIUHWE AIA0430H CEHCOPA 3HAUHO PO3IOH-
proeTees (taba, 1),

Tak, npu 1,0 MM xounenrpauir docharuoro
Oydepa B aHamizoBaHOMy 3pasky AMHAMIMHMM gia-
nmasoH Biocencopa cxnagas 0,05—5 MM nenivuniay, B
TOM KE 4Yac TpM KoHUeHTpauii Oydepa 50 MM sin
posmmpioBagcs 1 ckaagas 2,0—735 MM cybGerpary.
HeolbxinmHo BiaMITHTH, W0 4yTAMBICTH CeHcOpa mpH
HbOMY 3MCHIIYBAJACH, a4 MIHIMaJBHO [ACTEKTOBAHA
KOHLEHTpauig cyberpary BimmosigHo spocrasa. $Pak-
THUHC MAB MICLC 3CYB AMHAMIMHOTO MiaNa30HY CEHCO-
pa B DiK BUCOKHX KOHUSHTpAMill aHAMRiTY.

[Tonibsy sanexHICTh BCAMYHHE AMHAMIYHOTO nia-
nazoHy Big Oydeprol emnocti (konnexTtpauil gocdar-
Horo Oydepa) Gya0 OTPHMAHO i oS ypeasHOro CeHCo-
pa {51 (gue. Tabn, 1). Ane pizHuig 00 BITHOIIEHHIO
HO DeHiumnigoBOrO ceHcopa Oyna B TOMYy, HIO AR-
HaMiuHMH iaa30H YPeasHOro CEHCOpa PO3MIHPHTH
FBOCTATHBO He Brasanocd. [Ipm 3HausOMy 36GinbmmeHwi
xouuentpanil docharvoro Oydepa (o 20 MM Ta
BHOIE) BCJIMYMHA BiAryky OioceHcopa magana, a no-

Tabauus 1

JANBIIOrO pO3MIMPEHHST AMHAMIYHONO Aiana3oHy HeE
crocTepirazoca. MabyTs, MOUMHAR JI9TH AKMIACE ME-
XaHisM OOMEeXeHHd AHHAMIYHOIO NIAMA30HY CEHCOpa,
HAanpukaan, nos’a3anmii 3 K, ang ypeasw.

Y BHDAAKY X MIOKO3HOIO NOTEHIIOMETPHUHOTO
thepmenTROrO cencopa [6] BUKOPMCTAHHY PO3UMHIB 3
pisHo OydrepHolc €MHICTIO B3arani HiSKOTO pO3MmiM-
PEHHS JMHAMIYHOTO XianaszoHy He parano (que. tabn.
1), OcKiABKA dKACh iHIDA HIPHYMHA, He 0OyMORaeHA
Gydeproio emuicTio unm K, jgexurs B ocHobi itoro
BY3bKOIO mdianasoHy. Buxopucranus GydepHux pos-
YHHIB 3 MiABHIIEHOW Gy(epHoo eMHICTIO IPU3BOAHAO
TLMBKA OO 3HAUHOTO 3HMXKEHHA UYTIHBOCTI CEHCOpA.

Orxe, HA OCHOBI OTPUMAHHX PC3VNBTATIB MOXHA
3po0MTH BHCHOBOK, IO Y BHOAJKY NEHILWIHHOBOrO (T3
B NEBHIMA Mipi ypeasHoro) SioccHcopa 33 A0IOMOIONR
pubopy Oydepuol EMHOCTI AHANI30BAHOIO 3PA3KA MOX-
Ha MAOMpaTV MYTAHBICTL | HeoOXigHy AAs aHAM3y
cyBerpary obnacTh JHIHHOI AUTSHKYM JHHAMIUHOIO
aianasony cencopa. B pumaaky x rmwokoshnoro EHIT
3a3HAUYSCHME NiAXiX AasaB MOXIMBICTE TIIBKH MOTY-
JIOBATH UYTAHBICTH Bioccncopa. Ane, wa xane, e
MiAXin o6MeXYEThCH JIMIUIE BUMIPAMM it vifro i Tinbku
33 YMOB 3HAUHONO DPO3BEOCHHS 3paska. Biw e Moxe
OyTH BHKOPHCTAHHN TPH aHANi3l PEeanLHEX 3paskis
Bes IXHBOIO PO3BEACHHA.

HacuuedHs aHAM30BAHOrO 3pa3ka kocyocTpa-
TOM. HacuuenHsa 3paska KucHeM HASXOM APOOYGan-
HAM OCHAHHLOZO Hepe3 aHanrizosaquil posvud., Y
pe3yapTaTi AHAMI3Y KajsiOPYBANBHUX KPUBMX IVIIOKO3-
HOro ceHcopa Ha ocHoei pH-TIT nepersoprwrauie [6—
8] Gyno BUEBACHO, WO HC3AREXKHO Bil METOAY (M-
mobGimizanii depmenTy Ha uyTaueii odnacti meperso-
pIOBAYaA TA TOBIUMHM McMOpawyn kanibpysaibHi Kpubi

Xapaxmepucmuxy EHIIT, cneywbivnux do neniyuainy, cewosunu ma cuioxosu, é sarexuocmi i@ xouyenwmpautl 6ygepa @

ananizosaromy 3pasky [4—8F

Tun EHTIT Konuentpants cocharaoro Gydeps, MM MiBiMaABHO JETEKTORHHA KOHUEHTPADIA Jiriftsa  fingRKa  THAAMEGROM
pH 7.3-7.4) cybeTpaty, MM nignasony, MM
TTenimmainoeii 1 0,05 0,05—5,0
10 0.5 0,5—15,0
30 2,0 2,0—75,0
¥peaznii 0,01 0,00 —0,50
5 0,10 0,10—1,50
10 0,25 0,25—--2,50
20 0.50 0,50—2,50
Fawokoanni 1 0,05 0,05—1,50
10 0,25 0,25—1.,50
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MIAAXH OTETHMIZALIT POROUNY XAPAKTEPHCTHK BIOCEHCOPTH

3A7ICKHOCTI BEIMMMHM BIAryKiB Big KOHLCHTpaIl o~
KO3¥ BHXOJAMJH HAa TOUKY HACHMMCHH% NpPH KOHUEHT-
pauii rmokosw 6auseko 1,5—2,0 mM. Byao apobaeno
NpHOYLeHHsd, 0 TOUKA HACMYEHHS Ha Kaaibpysa-
JbHi# KpPHBiM 3aJEXHUTh Bid KOHUCHTPALIl KHUCHIO B
AHATI30BAHOMY PO3UMHI, OCKINbKH KMCEHE € KOCy(CT-
patom peakuii NePeTBOPCHHS LAIOKO3H J0 TVTIOKOHOBOL
KHCAOTH

f-D-Tnwko3za + FAD =
= D-I'mokoso—d—naktor + FADH,; )
FADH, + O, = FAD + H,0,. (2)

D-TnwokoHo-0-n1axTOH COOHTAHHO JMCOLIIOE [0
rmokoHoB0l xucaortu. g peakuia karanisyereca dep-
MCHTOM mik030okcunazow (I'OJl) i AexuTh B OCHOBI
ENEKTPOXIMIYHOT) BHIHAYCHHR TIIOKO3H,

3aneXHICTh CTALIOHAPHOTO BIATYKY [UIIOKO3HOMNO
EHIIT sin koHugHTpaUil MIOKO3W B 3pa3Ky NpeacTan-
JICHO Ha puc. 1. BumipH sgiiicHioBaan (e3 HaCHUYEHHS
3paska KHCHeM (kpuea /) Ta UpH NpPOAYBAaHHI OCTaH-
HBOTO Uepe3 4HAMZOBAHMA 3pazok (kpusa 2). Sk
BUAHO 3 PUCYHKA, HACHUYEHHS 3PA3Ka KocybCTpaTom
pO3MPIOE JAMHAMIYHMI aianasoH ceHcopa | mig-
TEEPIKYC MPUNYIUCHHS, WO CAME KOHLEHTPALig Knc-
HIO B AHANI30BAHOMY 3Pa3Ky AIMITYE AMHaAMIYHKIA
gianaszon cedcopa. Ane supilicHHA ujel npobremu 3a
pPaxyHOK HACHYEHHH 3pa3Ka KHUCHEM HEpeaabHe B
pPaMKax DYTHHHOTO aHAI3y I sHauHo obMexye 00-
JIACTh BUKOPMUCTAHHS po3pobienoro BioceHcopa.

Jamina xuchio ia grepuyianio. Inmui nigxia ans
PO3UIMPEHHY AUHAMIMHONO [idTA30HY TVIFOKO3HOIO CEH-
€opa — LC 3aMiHa NPUPOIHOTO KOCyDcTpary (KHCHIO)
Ha (PepHUiaHil | HACHUYEHHS CHCTEMH OCTAHHIM [9].
IMpu neomy oxkucraenns rmoxkozu OO npoxomuTth 3a
TAKOK CXEMOK:

u { 2 3 4 2
Kemyenmpoyir ko, mAf

Puc. t. KaniGpypansut kpusi s cmokossore EHIIT s gemuaiiiimx
ymoBax sumMipis (/) Ta mpu HacKYerHi 3pa3ka KucHem (2). Buana-
HeHMR KOHUEHTPALLT TAKIKOIM NPOBOEMAK B poduuii | MM docdar-
noro Oygepa, pH 7,3

B-D-T'mwoxoza + FAD =

= D-Tmiokono-d—nakton + FADH,; 3
FADH, + 2[Fe(CN,)" =
= FAD + 2[Fe(CNy)* + 2H". @

Iificno, npu HacHucHHI 3pas3ka depuLiaHizoM
3FHAUHO PO3MMPIOETECA THHAMIUHMI NianasoH rarKos-
HOTO MOTEHUIOMETPHYHONO CeHcopa. Tak, 32 ROHLIEHT-
pauil dreppuuianiny 80 MM niniiianit aiama3on BuzHa-
YeHHds POSMMPIOETHCA N0 KOHUEHTpail ko 15—
20 MM i mHasite 6Gigbme. Ane 3HOBY X Takw,
3aCTOCYBAHHY (DeppHUIidHITY 3HAYHO YCKJAOHIOE IpO-
Uenypy BM3HAUCHHS TJIOKO3HW in vifro i poOuth B3arani
HEMOXKJHBMM BUKOPHCTaHHd DioceHCOpa 119 BHMIpIB
in vivo, ToMy HACTYnHAM €TanoM 6YJI0 BHKOPUCTAHHS
3apPHKEHHX HANMIBUPOHHKHMX JONATKOBMX MeMOpaH,
Hadeceuux MoBepx petdbepenTtHoi Ta depMmenTHOl MEM-
Opan.

BHKOPHCTAHHA 3apaAKeRux 0JATKOBHX MeMO-
paH s NOKPALEAHHS AHANITHYHUX XapakTepHCTHK
raioxo3noro EHIIT. #x yxe 3a3Hauanocs swuIHIe,
ananitune sacrocyeanug EHIT obmexyerhca 3Hay-
HOK 3aMEXHICTIO Biaryky cencopa Bin pH, 6ydepnoi
EMHOCTI T3 iOHHOI CHJIM 3pa3ka, a TAKOX KocybcTpar-
HMM OOMEXEHHAM WBHIKOCTI (PEPMEHTATUBHOI pe-
daKk0il, 4Kd JEXHTb B OCHOBI aHanidy iIpH BUKOpPH-
cTadHi rokoceHcopie [6—S8 ).

Bigomo, uio aiy octaHHbore ¢haxTopa y BMIANKY
amaepoMeTpuusoro tepMedTHoro BioccHCOpa MOXHA
IOJOAATH INANXOM 3ACTOCYBAHHHA AOAATKOBOI MembGpa-
HH, SKa pPO3IUHPKE JIUHAMIYHHE Aiana3’oH ceHcopa
[10]. Nonatkosi 3apaaxeni MmembBpanu (anpByMiHOBY
uu Nafion) 3 Takum caMuMm edexToM Bysi0 HEMOAABHO
BHUKOPHCTAHO HAMH Td4 HMOHCBKHMH BUCHHMH JUIH
rmoke3nux EHTIT {6, 11, 12]. Byno nokasaso, o
cCcHCopH, MOAUIKOBaHI TAKMMH MeMOpaHAME, TEMOH-
CTPYIOTH pO3IIMPEHMI XMHAMIUHIHN Jianas3oH LPH BH3-
HAYCHHI TIIOKO3W, BepxHs Mexa JiviAHOT JinsHKY
OUHAMIYHOTO M[IANIA30HY 32 [OMNOMOroH Momibumx
EHIIT acymaerscs mo 1.5—20 MM i nasite suue.

OnHak BH3HAUCHHS TIIOKO3M Y HEPOIBEACHIH CH-
POBATII UM Y LLTBHIA KPOBI (KOHUEHTDAUIA AHAMITY ¥
giamazoni 3—20 MM) 3a nonomorow EHIIT Gio-
CCHCOpPAa € CKJAZHMM HABITE ITIPH PO3IUMPEHHI HOTO
AMHAMIUHOIO JianasOoHy uepe3 BUCOKY OydepHy em-
HiCTh A4HAJMI30BAHOTO 3pa3ka.

BpﬂXOBle‘-IH BUILUCBHKIEIACHE, HACTYIOHUM KpO-
KOM OyJIo BHBUSHHS MOXUIHBOCTI 3aCTOCYBAHHS ROAAT-
KOBUX MEMOpAH 3 METOI 3HMXEHHd BILTHBY KOHIEH-
tpauii Oydepa na Bigryk rmokozanx EHIIT, a we
TiJbKH AA8 PO3WHUPEHHANS [XHBOTO AMHAMIYHOIO
nianazony. Biocencopn Ges mopaTkosoi MeMOpanm ma-
v weuakuH (Ganseko 30 ¢) BixTROpOBAHMIL RIATYK HA
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AomapaHus cyOcrpary. OnHaK AMHAMIYHEA 1ianason
ceHcopa OyB ayxe By3bkum (go 1,5 MM) i amoaityna
BIICYKY CYTTEBO 3anexana Bia koHuenTtpauii 6ydepa
(BCJIMUAHA BiArYKY 3MeHIIyBasaca y 20 pasie, xoiam
KonueHTpauia 6ydepa amimwsanaca 3 1 go 10 MM),
Sk moxasaHo BUMIC, NPHYHHOK BY3bKOro AHHAMIUHOIO
agianasony rmoko3uux EHIIT ¢ xmcuHepe obmexenns
KATANITHUHOTO TIIOKQ3HOIMO OKHCJICHHA, 4 3aACXHICTh
aMIULTYSM BIATYKY Big Konuentpauil Oycgepa € Ha-
CJIiIKOM 3B’si3yBAaHHS nporodis ionamy Gygepa B MeM-
Gpani i Tak 3saHoro Gydep-oNOCEpeaKOBAHONO TPAHC-
IOPTY NMpPOTOHIB i3 drepmentrol MeMmOpann [13 1],

3acTocyBaHHS NOJATKOBMX MeMOPaH MOMITHO 3Mi-
HIOE XapaKTepHCTHKK GioCeHCOpa, TaKi Sk AMHAMIYHMI
Alana3oH, 3a1CKHICTE BIArYKy Bil KOHUEHTpauii Oy-
depa ra wacy eiaryky [0, 121 3 ganix, nasenennx y
tabn. 2, BuasHo, wmo Bukopucrasas 1 % Nafion
MeMOpaH#® Ha noBepxHi depMenTHOi MemOpaHHM pos-
uinpoe auHamiveri gianaszon EHIIT o 2,5 MM i
TPOXH 3HMXYE HOIO YYTJMBICTE IO KOHueHTpaunii Gy-
thepa. Bukopucrawna 5 9,-ro posuuny Nafion mpu
HAaHeCeHHA] NoAaTKOBOI MeMOpaHH MPU3BOAMTL A0 PO3-
INMPCHHS HJUHAMIUHOrO AianasoHy ccHcopa y 3—3
pasis {(cco0IHBO KOAM BHMIPIOBAHHS IIPOBOASTHCH B
KiHeTHuHOMY pexumi [0]) i pobme Biaryk ceHcopa
MaiXKe HCUVTJHBHM A0 30LbOIeHHS KOHIEHTpauii Oy-
depa 3 1 MM go 10 MM. Yac sigryky ana EHIIT 3
5 % Nafion memOpanoo craHOBHTL 5—7 XB Yy To-
pieHgEHI 3 30 ¢ ana EHIIT Gez aogatkoBol MeMmOpann.
et ¢akt miarsepuxye npunyimensHys, mo Nafion
MemOpaHa IifICHO CTBOPIOE O0AATKOBHHE mudyailiHmik
Bap’ep Asna cyBGerpaTie Ta npoayKTiE QepMEHTATHEHOL
peakuil.

Y nopanbiiMX E€KCTIEPAMEHTAX BHKOPHCTOBYBAJIH
cencopn, momudikosani § % Nafion nomaTkoBEMH
MeMOpanammn Ta Bes HUX.

Konuenrpaiia OydepHHX KOMNOHSHTIB 3 HH3b-

KOK MOJEKYJSpHOK Macoil (B OCHOBHOMY KapOoHa-
TH), WO BA3HAuawTh pH Ta emuicrs Bydepa Kpoei,
crauosuth OnM3bpko 25-—30 MM [14]. Tomy paxnuso
6yno nopispama siarykn rmoxosaux EHIT fes ta 3
noaatkoBuMu MembOpaHamu y 20 MM Ta Ginbmr koH-
ueHTpoBaHux Oygepuux posumHax [6]. Pesyabrath
NpeACTaBAEHO Ha puC. 2.

Binryx EHIIT 6es aoaatkoeoi MemOpaHn CHIIbHO
3aneXxap Bin KoHnewrtpanii Oydepa i 3MeRmYBABCH
maike y S0 pasie 3a 1 3minn Big 1 no 40 MM (Biaryk
ceHcopa y 1| MM docharaomy Gydepi, pH 7,4, axuii
mictus 140 MM NaCl, e3gto 3a 100 %). VY Tol xe yac
EHIMIT 3 noparkosold MeMOpaHow nokadye 3HAUHO
HUXYY 33JCXHICTh BEJMYMHK BIAFYKY Bil KOHLCHT-
paujii 6ydepa. Binryk sHMAKYEThCH MalKe JIHIAHO IIPA
36inbpmenni kornenTpanii 6ygepa i y 40 MM docdar-
HoMy Oydepi aupepeHUiREMR BUXIZHKA CHIHAN
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Koatiyermpanis Opgrepa, sd

Puc. 2. 3anexuicts crauioHapHoro eigryky runokoanero EHIIT (Ges
nonatkosux MemOpan (1) ra 3 nonatkosmm mapom Nafion nonimepy
nosepx pedepeHTHol memBpanu Ta memOpapn, WO MICTWTE
iMmobinisoranui depment (2)) Bia xonuewTpauil Gydepa. Bumipu
npesoauny B ocdatHomy Bydepi (pH 7,4), mo mictus 140 mM
NaCl ra 2 MM ritiokoay

Tabauusn 2
Xapakmepucmuku cmoko3nux EHIT ( modugixosanux Nafion membpananu} 8 sanexuocmi 6id xouueumpantl 6yepa @ anairizoeanomy
apazxy [6]
_ Kowuestpauixn pochamore Gy- MislMATBHO JETEKTOBAHY EOH- Yyyamelcn. cencops, MRB/MM Dusamiyexii piana3oH CeHEOpR,
Ta poaarkossi wemSpary depa, MM (pH 7,3—7.4) westpauls cybempary. MM cyberpaTy MM
Nafion, %
1 t 0,05 20,0 0,05—2.5
1 10 0,15 7.0 0,15—25
5 1 0,05 18,0 0,05—5,0
5 10 0,15 17,0 0,05—-6,0
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HAAXH OIITHMISALIT POROYHX XAPAKTEPHCTHE BIOCEHCOPIR

mopipHe Oawseko 35 % doro BeamumHm y 1 MM
SythepHoMy pozunHi.

Taxke 3HMxeHnd srmBy OydepHoi eMHOCTI Ha
Binryk rmokosnoro EHIIT moxsa noscHuTtn, Gepyun
Ao ysars BaactweocTi Nafion sk katioHooGMiHHMKA.
Hanpuxnan, 6yno noxaszano, mo xoedimicHr nudrysii
s iomis Na® kpisb Nafion memBpany y 100 pasie
nepepuye ued nokasavk aasa iosis ClI° [15]. Hera-
THUBHO 3apsaxeni rpynn Nafion MemOpaHu CTBOPIOIOTH
Gap’ep nng mudysii HeratusHO 3apapXenux ioHis. Y
HMX JOCAIAMCHHAX 3acTocoByeanm docdatamit Gydep
i mise Gydep-omocepeaxkoBanuil MexaHism gudysii
NpOTOHIB 3 (DEPMEHTHOTO IIAPY 3aBHAKH PYXOBi HeiT-
PAJIBHEX Ta HCraTMBHO 3apSIKEeHUX uacrok Oydepa
Kpiss MeMBpaHy,

Hasasnicts ponatkosoi Nafion memGpanm edek-
THBHO B/OKYE TIepeReceHHd 3apakeHHuX IoHiB Hydepa
i, TAKHM YHHOM, CYTTEBO 3HMXYE BHECOK BUILE3Iraga-
HOTO MEXAHI3MY N0 3araAbHoro AU ysiiiHOre noToky
npoToHis kpiss Nafion memOpany.

Mopisgauus craGiabHocTi obox Tanie EHIIT [6]
(3 popartkoroK Ta Oes moaaTkoBoi MemOpanu) npwu
iHTEHCHBHOMY BHXOPBCTaHHI Ta JOBIOCTPOKOBOMY
30epiraHHl NOK33a/10, MO CTAHGAPTHE BiAXMJIEHHS BE-
JHYHHH BiaTyKy ceHceopa nmo | MM xonuentpanii
CIOKo3KM Oysio menwe 3a § % gas 40 sumipoBanb
npotgroM ogHoro agus. Bigryk cescopa saawmasce
cralinpHMM npordroM npuHaliMHi 1 Micang 3a
abepirausa B cyxomy crani opu 4 °C.

Buchorku. TakuMm uwHOM, OyJ10 mokKasaHo, o,
3OIMCHIOKYHM BUMIpH CyOCTpaTiB 3a OOTIOMOINOK 1O-
TERLLIOMETPRUHKX GIOCEHCOPIB ¥ CHeniaNbHHUX yMOBax
(BHKOPKCTAHHA 3paskis 3 pizuoio OydepHo© eMHICTIO,
HACHUYCHHY CHCTCMH KOCyGCTpHTBMH), MO>XKHa BIINTHBAa-
TH HA IXHI OCHOBHi XapakTc¢pucTMkd. POpMyBaHHA
3APAIMKEHMX OOHATKOBMX IRAPIB TOBEPX pedepeHTHO
Ta ¢hepMcHTHOT MeMOpaH, TPUHANMHI I/t TTIIOKO3HOTO
EHIIT, npusBoguthk 40 3HAYHOTO 3MEHIUCHHS BILIMBY
KoHueHTpanii 6ydepa Ha siaryk Giocencopa, a TAKOX
PO3WNPIOE IKWHAMIUKHKME aianason BIiAryKy CEeHcopa go
15—20 MM rmwoxozn. Heratusso 3apanxesi rpymu B
nogarkoenx BCA rta Nafion membpanax OGaokywotdb
TPAHCIOPT NPOTOHIB, ONOCCPCAKOBAHMA GydepHuMH
pociamu. OxpiM Toro, poaatkosa membpana edek-
THBHIE oO0Mexye Audy3ilo MOKO3H, aHDK KHCHIO,
yepes MemOpaHy, 010 MPH3BOANTL 710 PO3MIHPECHHS
OHHAMIYHONO QianasoHy CeHCOopa.

A. TT. Conadamxun

HayueHue myrcH onTHMM3ALMK padounx XapakTePUCTHK
NOTEHILHOMETPHHECKHX BHOCEHCOPOB

Peswome

C}030p nocesiyen cobcmeeHHbIM PaGOMam, KOMOpbe HPeeodutiich

@ MecHOM CompyQruvecmae yuenotx Hucmumyma MOAEKYARPHOU
Ouonocun u cenemuxie HAH Yipausnvl, Kuesckoeo yuusepcumema
umenu Tapaca IHeauenxo u Boicwed mexuuweckoli uikoaot ¢ Juona
{Ecole Centrale de Lyon, @panuus). Hecnedosanusn fwnu nanpas-
JCHbE HR 0eMQIbHbLL QROANS HEOOCMAmMK0a U npobaeM, COAIAHHBX
¢ pabomoii NOMEenKuOMEmMpPUYecKix Ouocencopos, G MUIKXe Ha
usyuenue nymei pewenun dmux npobaem. Takxe cOeaan anarus
nofxo008 0an yaywwerun pabowux XapaKxmepucmux ROMERUUo-
MEMPUHECKUX DEPMEHMRBIL CEHLOPOGS.

Alexey P. Soldatkin

Swdy of the ways of the working characteristics optimisation of
potentiometric biosensors

Summary

Review dedicated to the own works that were done in the frame of
collaboration between Institute of Molecular Biology and Genefics,
National Academy of Sciences of Ukraine, Kiev State University and
Ecole Centrale de Lyon ( France). These investigations were directed
on the detailed analysis of disadvantages and problems, connected
with performance of potentiometric biosensors, and on the detailed
study of the ways to solve these problems. There is an analysis of
approaches for improvement of working characteristics of poten-
fiometric enzyme sensors in this review as well.
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