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The sensor is designed to measure the
concentration of the dissolved oxygen in
biological liquids, particularly in the blood
stream or blood drop, and can be used in
medical practice. Thus, in the treatment of
hypoxia, which dewelops in the tissues due
to the violation of the cell’s ability to absorb
oxygen, it is necessary to control the part of
the oxygen in the blood plasma that is not
bound by hemoglobin. The same analysis is
necessary for hyperbaric oxygenation of the
blood in diseases of the lungs caused, partic-
ularly, in case of the coronavirus.

The advantages of the developed sensor
compared to the known oxygen sensors are

[
Figure.1 Electrochemical oxygen sensor designed to measure oxygen concentrations in a

to minimize size, speed and selectivity. In
existing sensors, platinum is used as the
active electrode, which adsorbs oxygen
and other solutes, resulting in  measure-
ment instability and the need to use the Tef-
lon membrane through which oxygen dif-
fuses. The sensors developed at IGIC NAS
of Ukraine, are not need to use a Teflon
membrane. Due these the size of the sensor
minimizes, increases the speed of the meas-
urements and the limit of the volume of the
sample with dissolved oxygen decreases.
The selectivity of the sensor is achieved by
the vortex of the potential region where the
electrode is sensitive to oxygen.

small volume of biological fluid and indicator microelectrodes of the sensor.
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Electrochemical sensor for determination of the oxygen concentrations in biological liquids

The selectivity of the sensor is achieved
by selecting the potential region where the
electrode is sensitive to oxygen.

A laboratory model of a microsensor for
medical and biological purposes has been
dewveloped. Its design is made according to a
two-electrode scheme containing indicator
and auxiliary electrodes. The multi-sensor
includes interchangeable microelectrodes
and anti-electrode cuffs (figure 1).

Sensitivity of the sensor to dissolved ox-
ygen - (6-15) ¢ 10-8 mol / I; accuracy of
measurement of oxygen concentration - 5-
8%. Sensor performance is 7-12 sec. The
sensor is simple to manufacture, does not
require scarce materials and sophisticated
technologies.

EJIEKTPOXIMIYHUIM CEHCOP JIJI1 BU-
3HAYEHHSI KOHLIEHTPALIIl KMCHIO V
BIOJIOITYHUX PIAMHAX
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JlatTunk npu3HAuUeHUH IS BUMIPIOBAHHS
KOHIIEHTpAIlll pO3YMHEHOTO KHUCHIO B 010JIOTTY-
HUX PITMHAX, OCOOJMBOCTI B TIOTOII1 KPOBi 200
Kparuii KpoBi, 1 MO’K€ BUKOPHCTOBYBATHUCS B Me-
JIMYHIA TpakTUIl. TakuM 9YMHOM, TIPH JIIKyBaHH1
TiMOKCil, SIKa PO3BUBAETHCA B TKAaHWHAX Uepe3
HNOpYILIEHHS 3JaTHOCT1 KIITHHU 3aCBOIOBATU KH-
CeHb, HEOOX|THO KOHTPOJIOBATH Ty YAaCTUHY
KUCHIO B IJIa3Mi KPOBi, sIka HE TOB'si3aHa TeMO-
rto6inoM. Lleit ske aHan3 HeOOXIMHUN IS rife-
pOapuuHOi OKCUTEHAIlii KPOB1 IIPU 3aXBOPIOBAH-
HSIX JIETEHIB, CIPUYMHEHUX, 30KpeMa, MPHU KO-
ponaBipyci. IlepeBaru po3pobiieHoro cencopa y
NOPIBHSIHHI 3 BIIOMUMHU CEHCOpPaMU KHUCHIO TO-

JATAlOTh Y MiHIMI3allii po3MipiB, MBUIKOAI Ta
CENIEKTUBHOCTL B iCHYrOUHMX CeHCcOpax sIK aKTH-
BHUI €JICKTPOJI BHKOPUCTOBYETHCS IUIATHHA, KA
azicopOye KHCEeHb Ta HIII PO3YMHEH] PEUOBUHH,
0 MPHU3BOAUTH 1O HECTaOUIbHOCTI BUMIPIB i
HEOOXITHOCT1 BUKOPUCTAHHS T€(UIOHOBOI MEM-
Opanu, uepe3 Ky audyHaye kuceHb. lIpu 3a-
CTOCYBaHHI CEHCOPHHX €JIEeMEHTIB, PO3pOOICHUX
B I3BHX HAHY, Bsinmagae HeoOXiOHICTH BUKO-
pucTaHHs TeqUIOHOBOI MEMOpaHU, IO MPU3BO-
IUTh JI0 MIHIMi3aIil po3MIpiB CEHCOPHOTO ene-
MEHTY, MITBUINCHHS IBUIKOJIi ceHcopa 1 Jo-
3BOJISIE BU3HAUYATH KOHI[CHTPAI[F0O PO3UNHEHOTO
KUCHIO Yy MajioMy 00’eMi. CelIeKTUBHICTh CEHCO-
Py JOCATAEThCA 32 paXyHOK BUOOPY 00acTi mo-
TEHI[IA B, € €EKTPO] YyTIIMBHNA /10 KUCHIO.
Po3pobneno mabopaTopHHMiA MakeT MIKpOCe-
HCOpa Ui MEAUKO-OI0JOTTYHOTO MPU3HAYEHHS.
Moro KOHCTPYKIIiFO BHKOHAHO 3a JBOEIEKTPOJ-
HOIO CXEMOIO, IO MICTUTh HIUKATOPHHUHN Ta J0-
MOMDKHUHN enekrpoau. Jlo ckiagy MyIbTHCEH-
copa BXOJATh 3MIHHI MIKPOEIEKTPOIH Ta MPOTH-
SIICKTPO/I-MaHKeT (PUCYHOK 1).

UyTnuBIiCTh CEHcOpa A0 PO3UMHEHOTO
kucHIO — (6-15)-10® Mons/1, ToumHicTs BUMIpIO-
BaHHs KOHIICHTparii kucHio —5-8%. [IBuako-
nist cencopa 7-12 c¢. CeHcop MpoCcTHi y BUTOTO-
BJIEHHI, HE MOTpedye nePIIMTHUX MaTepianiB Ta
CKIIQJIHUX T€XHOJIOT 1.

SJIEKTPOXUMMWYECKUIT CEHCOP JIJ14
OIIPEJAEJIEHMA KOHIIEHTPAIIMA KU-
CJIOPOIA B BUOJIOTMYECKUX XUIKO-
CTSX
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JlaTurk mipeHa3HaueH I U3MEPEHUsI KOHIIEH-
Tpaluu pacCTBOPEHHOTO KUCIOpoAa B OHOIOTH-
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YECKU X JKUJIKOCTSX, OCOOCHHOCTU B TOKE KPOBU
UM KalUTd KPOBH, U MOXET HCIIOJIB30BAThCS B
MeAUIMHCKON mpakTtuke. Takum obpazom, mpu
JICUEHUM TUIIOKCHUHU, KOTOpas pa3BUBAaEeTCS B
TKaHSX Yepe3 HapyIlleHHe CIIOCOOHOCTH KIETKU
yYCBaWBaTh KUCIOPOJ, HEOOXOJUMO KOHTPOJIU-
poBaTh Ty 4YacTh KHCIIOpOAa B Ija3Me KpOBH,
KOTOpasi HE CBS3aHA T€MOTTIOOMHOM. DTOT K€
aHaJM3 HEOOXOAUM JUIsl THIEpOapuvyecKord OK-
CUTE€HALlMM KPOBHU MpU 3a00JI€BaHUSX JIETKUX,
BBI3BAHHBIX, B YAaCTHOCTU, MPU KOPOHABUPYCE.
[IpenmymecTtBa pa3paboTaHHOTO CEHcCopa B
CpPaBHEHUM C U3BECTHBIMU CEHCOPaMH KHCIIOpO-
Ja - MUHUMHU3ALHS Pa3MepoB, OBICTPOACHCTBUE
U CEJEKTUBHOCTh. B cyllecTBylOIM X ceHcopax
KaK aKTUBHBIA SJIEKTPOJI MCIIOIB3yeTCs TIIaTH-
Ha, KOTopasi aJacopOUpyeT KUCIOPOJ U Jpyrue
pacTBOpPEHHBbIE BEIIECTBA, YTO MPUBOAUT K HE-
CTAaOMJIBHOCTH H3MEPEHUH M HEeO0OXOIUMOCTH
WCIIONb30BaHUs Te(NIOHOBOH MeMOpaHBI, depes
KoTopylo muddynaupyer kuciopon. [lpu mpu-
MEHEHUU CEHCOPHBIX 3JIEMEHTOB, pa3padoTaH-
meix B MOHX HAHY, ormagaer HeoOxoau-

MOCTh MCIOJIb30BaHUS TE(VIOHOBOW MEMOpaHbI,
KOTOpasi MPUBOJUT K MHUHUMH3AIUA Pa3MEPOB
CEHCOPHOTO 3JIEMEHTA, MOBBILLIEHUS ObICTPOIEH -
CTBHUSL CEHCOpa M IO3BOJIIET ONPEAESATh KOH-
LIEHTPALMIO PaCTBOPEHHOTO KUCJIOPOa B MaJIOM
o0beme. CeneKTUBHOCTh CEHCOpa JOCTHUIAeTCS
3a cueT BbIOOpa 00MacTH MOTEHIMANIOB, TJIE
AJIEKTPOJl YYBCTBUTENEH K Kuciopoxay. Paspabo-
TaH J1abOpaTOpHBIM MakeT MHUKpPOCEHCOpa s
MeAMKO-0HOJIOTHYeCKOTO HazHadeHus. Ero koH-
CTPYKUHUS BBIMOJHEHA IO JBYXJIEKTPOAHOMN
cXeMe, KOTOpasi COJIEPKUT HWHIUKATOPHBIH W
BCIIOMOTATEJIbHBIN 3JIEKTpObl. B cocTaB mMyib-
THUCEHCOPA BXOJAT CMEHHbBIE MUKPOAJIEKTPOIbI U
MPOTUBORJIEKTPOA - MaHXkeT (pucyHok 1). Uys-
CTBUTEJIBHOCTh CEHCOPAa K PAacCTBOPEHHOMY KH-
ciopony - (6-15) - 10-8 mob/1, TOYHOCTH H3-
MEpeHHsl KOHIICHTpaIlMu Kuciopoma - 5-8 %.
beictponeiictBue cencopa 7-12 c¢. Cencop mpo-
CTOW B M3TOTOBJICHWH, HE HYXKJaeTcs B nedu-
IIUTHBIX MaTepUaIaX U CIOXKHBIX TEXHOJIOTUSX.
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