YK 621.389:539.122
®OTOHHO-KPUCTAJIYHU BIOCEHCOP JJIs1 BAMIPIOBAHHSI
KOHULIEHTPAIIII AJIKOI'OJIIO B PIJTUHI
I'onrapenko 1. 1O.
HaykoBuit kepiBHUK — 1. .-M. H., ipod. kad. DOET Onapenko €. M.
XapKiBChKU HalllOHATBHUM yHIBEpCUTET pajioenekTpoHiku kad. POET,
M. XapkiB, YKpaina
teir. +38(097)7483150, e-mail: iryna.hontarenko@nure.ua

Nowadays, the demand for biosensors that can detect physiological change
by means of investigating samples containing bio ingredients has been increased
tremendously. There are a variety of applications, such as in medical diagnostics,
drug discovery, detection of pollutants and the food industry, in which these
biosensors have found their commendable utilization. The photonic and
plasmonic biosensors may also be efficiently used for the degradation of organic
waste from water waste to make it reusable.

BioceHncopu mupoko 3acTOCOBYIOTHCS B Pi3HHX cdepax, HANPUKIAI, y
MEIUYHIN JTIarHOCTHUIIl, IPU BIAKPUTTI HOBUX JIIKIB, BUSBICHHI 3a0pYIHIOIOUNX
PEYOBHH 1 XapyOBiil IPOMHCIIOBOCTI Ta 1H.

B naniit poOOTi po3rsIaeThesl 3aCTOCYBAHHS OJMHOBHMIPHHUX (POTOHHUX
kpuctaiiB (PK) sk 6iomapkepa sl BUSABJICHHS OpTraHIYHUX MaTepiajiiB y BOJII.
®OK — 1e 6araromapoBi NepioAWYHI CTPYKTYPH, SIKI CKIAAAIOThCS 3 ABOX a00
OuTbIIe MaTrepiaiiB 3 PI3HUMU JICJICKTPUYHUMHU BiacTuBocTsAIMU [1]. Bonwu
OPUBEPHYJIM  yBary  JOCHIIHMKIB  CBO€I0  HAJ3BUYANHOIO  3JaTHICTIO
KOHTPOJIIOBATH TOIIMPEHHS XBUJIb 3aBISKH YHIKaJIbHIA BIACTUBOCTI (POTOHHOI
3aboponenoi 30Hu (D33). [lommpenHss XBWIIb MEBHUX 4YacTOT, fAKI JIEKATh
Bcepennni ®33, 3a0opoHEHO Yepe3 OperriBChbke pO3CIIOBaHHS Ha KOXKHIM
noBepxHi po3airy. Takox P33 myxe dyTiHMBa A0 MIEAECKTPUYHOI MPOHUKHOCTI
CKJIQZIOBHX CTPYKTYPH.

Posrnsaytnit B poOoTi 0Gi0CEHCOP MOXKE BHSIBISATH TakKi PEYOBHUHH, 5K
aIleToOH, €TaHOJ, METAHOJI, MPOIAHO0JI, OyTaHOJI, IIEHTAHOJI, XJ0podopM 1 (HEeHOI.
Taki OioceHcOpHM MalOTh BHCOKY UYTIUBICTH 3aBASKA e€(DEKTUBHIA Ta
KOHTPOJIbOBAHIM B3a€MOIi €JICKTPOMArHiTHUX XBWJIb 3 JOCIIPKYBaHUMHU
00’extamu [2]. CeHcop mpalltoe y BUAUMINA 001aCTi €IeKTPOMArHITHOTO CIIEKTPY.

Beenennst nedextHoro mapy B DK mpu3BOauTh 10 TOPYIICHHS
MEePIOANYHOCTI CTPYKTYpH, MO 3a0e3reduye HasABHICTb JS(HEKTHOTO PEKUMY
BHUCOKOro mnponyckanHsi BcepeauHi @33 ctpykrypu (puc. 1). Pe3onancwu, ski
BIZIMOBINAIOTh Je(HEKTHOMY pPEXKHMY, MOXHA 3MINIyBaTH BIPaBO abo0 BIIIBO
BcepenuHi P33 HUIIXOM 3MIHU CTPYKTYPHHUX MapaMeTpiB, TAKUX SIK MOKa3HUK
3aJIOMJICHHSI JIOCITI/PKYBaHOI PEYOBMHUW, KYT MaJiHHS Ta TOBIIMHU 00JacTi
nedextroro mapy. o6 mokpammTi TPOIYKTUBHICTh (DOTOHHO-KPHUCTATIUHUX
010CeHCOpiB, BUKOPUCTOBYIOThCS PI3HI TUMM CKJIQJOBUX MarepiaiiB st
po3pobku DK, Hanpukiag HaANpPOBIAHUKHA, METalIW, JICIEKTPUKUA 1
HAHOYACTHUHKH.
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OcTtanHIM 4YacoM BeJMKAa yBara MPUIUISETbCS  BUKOPUCTAHHIO
HAaHOKOMIIO3UTHUX MaTepiaiiB, B sKI BOyAOBaHI MeTaleBl HAHOYACTHHKHU.
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Pucynok 1 — ApxiTekTypa 0OJJHOBUMIPHOTO JaT4uKa 0610a71KOTOII0
ckiagaetbes 3 onHoBUMIpHUX DK 3 nedexTHUM mapowm,
pO3TallIOBaHUM MIX JIBOMa 1mapamu B 1 A.

OioceHcopH, IO CKJIQJAIOThCS 3 METAJICBMX BOYIOBAaHUX HAHOKOMITO3UTHUX
MarepiajgiB, MalThb HH3bKE TIOTJMHAHHS TOPIBHAHO 3  (OTOHHUMU
010CEHCOpPHUMHU KOHCTPYKIIISIMA Ha OCHOBI MeTally, Jie MeTajJieBa HaHocdepa
3aHypeHa B [iCNIEKTPUYHUN MaTepiad sl YTBOPEHHS HaHOKOMITO3UTHUX
marepianiB. Taki @K nemoncTpyroTh HOBI P33 B 00J1acTi MIa3MOBOI YaCTOTH
MeTajy 1 IyXe 9yTIUBi 10 XapaKTepy MoJisipu3allii magardoro ceitia [3].
3anporioHOBaH1 CTPYKTYpH MOXYTh OYTH pealli3oBaHi 3a JIOIIOMOTOIO
TEXHIKH BUTOTOBJICHHS MIOKPUTTS 3aHYPEHHSM B JOJATOK JI0 METOY 30JIb-TEITI0
(oTpUMaHHS 301110 3 MOAAIBIINM MIEPEBEICHHSAM HOTO B T€Jb), OCKUIBKHU MPOIIeC
HAHECCHHS TIOKPUTTSI MOXKE JTO3BOJUTH BUTOTOBIICHHS IMEPIOJUYHOI IIapyBaTOl
CTPYKTYPH, 110 CKJIAIAE€ThCs 3 0ararbox MaTepiajiB, BKIFOYAOUU HAHOYACTHHKH
Ta MOJIIMEPH1 po3unHH [3].
Cnucok BUKOPUCTAHHUX JHKEPET:
1. Saasa,, V. Malwela, T., Beukes, M., Mokgotho, M., Liu, C.-P.,, &
Mwakikunga, B. (2018). Sensing technologies for detection of acetone in human
breath for diabetes diagnosis and monitoring. Diagnostics, 8(1), 12.
https://doi.org/10.3390%2Fdiagnostics8010012
2. Matar, Z.S., Al-Dossari, M., Awasthi, S.K., Mohamed, D., Abd El-Gawaad,
N.S., & Aly, A.H. (2022). Conventional Biophotonic Sensing Approach for
Sensing and Detection of Normal and Infected Samples Containing Different
Blood Components. Crystals, 12(5), 650. https://www.mdpi.com/2073-
4352/12/5/650#
3. Al-Dossari, M., Awasthi, S.K., Mohamed, A.M., Abd El-Gawaad, N.S.,
Sabra,W., & Aly, A.H. (2022). Bio-Alcohol Sensor Based on One-Dimensional
Photonic Crystals for Detection of Organic Materials in Wastewater. Materials,
15(11), 4012. https://doi.org/10.3390%2Fmal15114012

131



