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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemaTHYHHUX PYOpPHK: 76.13.19

Tema gucepranii:
1. Merop Ta cucrema poToguHaMivHOi Teparii Ha 6a3i HaliBIIPOBiIHUKOBUX KBAHTOBO-PO3MipPHUX CTPYKTYP

2. Method and system of photodynamic therapy on the basis on semiconductor quantum-dimension structures

Pedepar:

1. O6'eKT mOCHiIKEHHS - IPOLeCH reHepallil CUHTJIETHOTO KUCHIO B 6i0JI0TiYHOMY cepenoBuLii 3
HaMiBIPOBiIHUKOBUMH KBAHTOBO-PO3MiPHUMU CTPYKTYpaMU B npoleci poToguHaMiyHoi Tepamnii. MeTta
IOCJTiIKEHHS - PO3pOOKa METOAY i cucTeMu POTOIMHAMIYHO]I Tepallii 3 BAKOPUCTaHHSIM KBAaHTOBO-PO3MipHUX
CTPYKTYP - HaMiBIPOBiIHUKOBUX KBAHTOBUX TOYOK Y SIKOCTi (POTOCEHCUOiNi3aTOPiB A1 POTOANHAMIYHOTO €(PEKTY.
MeTonu IoCiiKeHHS - TEOPETUYHI JOCiIPKeHHs B poOOTi 6a3yI0ThCsl HA MaTeMaTUYHOMY MOJIeJII0BaHHi
doroguHamMiyHux npouecis npy GJT i3 3aCTOCYBaHHIM KBAaHTOBMX TOYOK 32 IONIOMOTOI0 CEPTU(IKOBAHUX
[IPOrpaMHUX MaKeTiB. EKcrieprMeHTabHi JOCTiIXEHHS IPOBOAWINCS 3 BUKOPUCTAHHSIM allpOOOBAHUX ONTUYHUX
Ta €JIEKTPOXIMIYHMX METO[IiB, METOIIVK Ta arlapatypu. Po3pobsieHa cucrema gporoguHamivyHoi Teparmii 3
BHMKOPHCTaHHSIM HaliBIPOBiTHUKOBUX KBAHTOBUX TOYOK. 1151 cucTema [103BOJIsI€ IPOBOAUTU BUOIp KBAHTOBUX TOUOK
3 BiJJIIOBiIHOIO CMYTOIO MIOTJIMHAHHS CMYTOI0 NIOIVIMHAHHS, 10 HANOIIbII IPUAATHA JJ1s1 OOPaHOro IpKepesa CBiTya
Ta 30HU PO3TALIyBAHHS [TyXJIMHHOTO 3aXBOPIOBaHHS. HaykoBa HOBM3HA - BIIOCKOHAJIEHO METOJ, (OTOAMHAMIYHO]

Teparlii IJISIXOM BUKOPUCTAHHS KBAaHTOBO-PO3MIpHUX CTPYKTYp Tuma kBaHtosi Touku (CdTe /TGA), o 103Bossie



CYTTEBO MOKPAIIUTU 32 PAXyHOK MiIBUIIEHHS BUXOAY CUHTIJIETHOTO KMCHIO K OCHOBHOTO aKTUBHOTI'O €JIEMEHTa
metona OJIT; Brepiie po3pobsieHO MaTeMaTUYHY MOZeJsIb KIHeTUKY IIPOLIeCiB reHepallii CUHIJIETHOTO KMCHIO B
6iosioriyHOMy cepenioBuili 3 KBaHTOBUMU Toukamu (CdTe/TGA) 3 BpaxyBaHHSIM KiHETHUKU 0r0 B3aeMoii 3
FiCTUIVHOM, SK "XiMIYHOIO IAaCTKOI0", IO [AJI0 3MOT'Y TEOPETUYHO OOI'PYHTYBATH Ta Bii3HAYUTH €(PEKTUBHICTD
BUKOPUCTAaHHS KBaHTOBUX TOUOK CdTe /TGA sixk ¢poTtoceHcubinizaropa y metoni ®/IT; Briepiie 3 BAKOPUCTAaHHIM
METONY "XiMIYHUX MMAaCTOK" €KCIIEPUMEHTAJILHO JOBEIEHO FeHepallilo CUHIVIETHOTO KUCHIO Y MOZEJIbHINA CUCTEMI 3
kBaHTOBUMU Toukamu (CdTe/TGA) nnsa ®JIT Ta BU3HaUYE€Hi OCHOBHI IapaMeTpH LbOI0O IIPOLIECY, 10 AaJ0
MOXJIMBICTb OL[iHUTH €(PEKTUBHICTb IIPOLIECY F'eHepallii CHHIJIETHOTO KUCHIO Y (POTOAMHAMIYHOMY IIPOLECI.

Brnposamxenns - B 1Y "Inctutyt mennyHoi pagiosorii im. C.I1. ['purop'eBa HAMH Ykpainun"

2. Object of research - the generation of singlet oxygen in biological media with semiconductor quantum-
dimension structures in the process of photodynamic therapy. The purpose of research - development of a
method and system for photodynamic therapy using quantum- dimension structures - semiconductor quantum
dots as photosensitizers for photodynamic effect. Methods of research - theoretical research work based on
mathematical modeling of photodynamic processes PDT using quantum dots by using certified software packages.
Experiments were conducted using proven optical and electrochemical methods, techniques and equipment. The
developed system of photodynamic therapy using semiconductor quantum dots. This system allows the selection
of quantum dots with the corresponding absorption band absorption band, the most suitable for the selected light
source and the location area of the tumor disease. Scientific novelty - improved method of photodynamic therapy
by using quantum-dimensional structures such as quantum dots (CdTe/TGA), which allows significantly improved
by increasing the yield of singlet oxygen as the main active element PDT; first developed a mathematical model of
the kinetics of the generation of singlet oxygen in biological media with quantum dots (CdTe/TGA), taking into
account the kinetics of its interaction with histidine as "chemical trap”, which allowed a theoretical basis and noted
the effective use of quantum dots CdTe/TGA as a photosensitizer in PDT method; first using the "chemical traps"
experimentally proven to generate singlet oxygen in a model system with quantum dots (CdTe /TGA) for PDT and
the main parameters of the process that allowed us to estimate the efficiency of the generation of singlet oxygen
in photodynamic process. Implementation - in " Grigorjev institute for Medical Radiology of NAMS of Ukraine".
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