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YerBepra Mi>KHAPOIHA KOH(EpeHLis
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wnaxu pozeumky. Hoeimui mexnonoaii”
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KuiBcpkuii HantioHanmsHUH yHiIBepcuTeT iMeHi Tapaca [lleBuenka, 2014. — 44 c.

Tes3n, mo myOsiKylOThCS, SBIAIOTH COOOI0 MaTepiaiy JOIOBiJadiB Ta Y4YacHUKIB 4-1
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HaB4yaHHA Ta miAroTroBKa MeAU4YHUX Qi3uKiB
Education and training of medical physicists

MianroroBka Mean4Hux (izukis, Ik 01MH 3 OCHOBHUX HANPSAMKIB
AissibHOCTI mMpodeciiiHuX 00’ €AHaAHL MeINYHUX (Pi3uKiB
Maxkaposcska O.A.12, Acnamosa JI.I.Y3, Kyniu €.B.13, Menenencrka H.B.13

1) Beceykpaincvke 06 ’cOnanms meOuuHUX (izukie ma iHicenepis
2) Hepoicasna incnexyis s0epHo2o pe2ynto8ants Yxpainu
3)Kuiscvruil hayionanvhuil yuigepcumem imeni Tapaca Lllesuenxa,
Hasuanvno-nayxosuii yenmp padiayivinoi beznexu
vomfi.info@gmail.com

[IporsiroM ocTtaHHIX aecsiTH pokiB (axiBii 3 i3k Ta MeaU4HOI (DI3MKH €
HEBII’€MHOI0 YaCTHHOIO pOOOYOro KOJNEKTHBY PaMIiONOrYHMX KJIIHIK HE TIIBKHA Y
BIIIIJICHHSX TPOMEHEBOI Tepamii, a 1 y JIarHOCTHI Ta SAepHid MeauiuHi. B
Cy4aCHHX YMOBaX, KOJH BCE aKTHBHIIIE 3aCTOCOBYETHCS HANCydJacCHINIE MEIUYHE
obmagHaHHs, X poiab B 3a0e3leyeHHi SKOCTI HAJaHHSA MEAWYHHX IIOCIyr 3
MIArOTOBKA Ta IPOBEACHHS JIKyBalbHUX IIPOLEAYp, HEBIIMHHO 3pocrae. Ha
MDKHapOJHOMY piBHI MeauuHi (Di3MKH BH3HAIOTHCS PIBHONPABHUMHU yYaCHHKAMH
MIPOIIECiB peamizallii MpOMEHEBOi IarHOCTHKH Ta Teparrii, pa3oM 3  JiKapsaMu
BIJIIOB1IAIOTh 3a PE3YAbTAaTH JIKYBAHHS MMAI[IEHTIB.

IIpoTe, Ha TenmepilHIA Yac B HaIlIOHAJILHUM KiacudikaTop mpodeciii 1 moci He
BBeleHO mpodecito «Mmeauuuuii (izuk». Jus BHpINIEHHS LOBOrO IUTAaHHSI Ta
HaJaHHS SIKICHHX IIOCIYI 3 BHKOPHMCTAHHS JKeEpelsl 10HI3YI0YOro BUIIPOMIHEHHS B
chepi OXOpOH 3IOPOB’s, JNKyBajbHI 3aKIIaJW 3MYIICHI 3alydaTH 0i0(]i3uKiB,
IH)KEHEpiB-I03UMETPHUCTIB, 1HXXCHEPIB-PaIioNIOriB, 1HKEHEPIB-padioCIEKTPOHIKIB.
YactuHy npx ¢axiBIiB 3ay4aloTh JO poOIT 3 00CIyroByBaHHS oOJaJHaHHS. AJe
Takl CKJIa[oBl, SK: INUIAHYBaHHS HIPOMEHEBOI Tepamil (BK/IIOYAIOYM OLIHKY 03
ONPOMIHEHHS), 3a0e3MeUEeHHS paIialiiHol Oe3MMeKH, TO3NMMETPHUYHUN KOHTPOJIb Ta
KOHTpPOJb SKOCTi, HE MOXYTh OYTH BHKOHAHI IEpepaxOBaHHMH BUIIE
creriajgicTaMH, OCKUUIBKM BOHM HE MAaroTh BiAmoBigHoi kBamidikarii. Ile mos’s3ano
3 OpakoM 0a30BHX 3HaHbL 3 paAioOionorii, aHaTowmii, (i3i0a0rii, PEeHTTEHOJOr],
OHKOJIOT11, TIPOMEHEBI# Teparrii Tomo. daxiBIli MEAUYHUX 3aKIaiB, IKi BAKOHYIOTh
dyHKIIT MequaHOTrO (Di3MKa MOTPEOYIOTh MOCTIHOI iH(pOPMAIIiHHOI Ta HaBYaIBHOI
miarpuMki. Ocoba, ska mparHe OyTa mpodecioHanmoM 3 MeTudHoi (Bi3ukm Mae
3100yTH BIJIITOBIHY OCBITY, MaTH KIIIHIYHY MMPAKTHKY, TPUHMaTH aKTUBHY Y9acTh B
HayKOBid JISNIBHOCTI, TIOCTIHHO IIIBUIIYBaTH Ta MIiATBEP/DKYBATH CBOIO
KBai(hiKaIIifo.

Buxonsun 3 BUIIEKHKIaaeHOr0 BeeykpaiHebke 00’ €qHAHHS MEAMYHHUX (Di3UKiB
Ta imkeHepiB (BOM®I), sk rpoMajicbka oprasizailis, mo o0’eHye npodecioHais
3 yciel YKpaiHu CTaBUThH Iepes o000 TaKi OCHOBHI 3a7aui:



1. Ilpocysanus Ha mepenax YKpainu MidiCHAPOOHUX CIMAHOAPMIE 3 NIO20MOBKU
ma Has4anHss MeOUYHUX (DI3UKi6:

-y 2015 pomi 3a iniiatuBn BOM®I (pasom 3 [lIBeACEKHM pETYIIIOIOYUM
opraHoM 3 pagiaimiiHoi  Oe3meku, HaykoBo-BHpOOHHUYUM 00’ €qHAHHIM
«TeneonTuky» Ta  KOJEGKTUBOM HAyKOBIIB Ta BHKIaga4iB  KuiBckkoro
HaI[iOHAJIBHOTO YHIBepcUTeTy) Ha 0a3i HavanpHO-HAYKOBOI'O IIEHTPY 3 pajiaiiiHol
Oe3mekn YHIBEpCUTETY OyIe CTBOPEHO Iepiny B YKpaiHi MikK- (haKyJbTETChKY
HaBYAJbHO-HAYKOBY  Jabopartopiro.  OcHamieHHs  jabopaTopii  Cy4acHHM
PEHTTEHOIarHOCTUYHUM ~ OOJIATHAHHSAM  JO3BOJIUTH  TPOBOAMTH  3aHATTS 3
BHUDIIICHHSIM KOHKPETHUX 3a/ay, [0 IIOCTAlOTh IMeped MPAKTUKYIOUUMHU
CremiaaicTaMH.

2. Inmeepayis BOM®I 0o midicnapoonoi npogecitinoi cninohomu.

- o0’emHaHHS MPOBOJUTH AaKTHBHY po0OOTYy 3 OararbMa MDKHAPOJIHUMHU
oprauizamismu. [lnanyerscs, mo B 2015 pori BOM®I, gk odiriiino 3apeecTpoBaHa
rpoMajCchKa OpraHisailis, craHe MOBHoOIpaBHMM wieHoM European Federation of
Organizations in Medical Physics Ta International Organization of Medical
Physicists;

- BOM®I oprani3zoBye Ta IpoBOAXTH KOH(EPEHIil Ta 3yCTpivi, 110 JO3BOJISIOThH
PO3IOBCIO/PKYBATH MDKHAPOIHUN JOCBIZ Cepell IIUPOKOro Kojia YKPailHChKHX
CIIEITiaTICTIB.

3. [lposedennss mnaykosux OocCniodcenb ma HNONYIAPUIAYIS —OMPUMAHUX
pe3yibmamie cepeo 3ayiKasieHux cCneyiaiicmia:

- 3amis mporo BOM®I 06’emHye Ta 3a0X04ye€ A0 BCTYITy HAYKOBINB Ta
MIPAKTHKYIOUHX IPOoeCiOHaiB 3 0araTboX yCTaHOB.

Po3BHTOK HOBITHIX HAYKOEMHHX TEXHOJIOTIH Ta IMIUIEMEHTAIlIA iX JOCATHEHb B
chepi MeEIMIIMHHM NPH3BOJUTH [0 3HAYHOIO PO3IIMPEHHS O0a3u 3aBAaHb, IO
IOCTAIOTh Iepe] MEAUYHUM (PI3MKOM Ta 30UIBIIEHHS Koja HOro BiAIOBiZaIbHOCTI.
Bignoeigno, BOM®I, sk 00’e¢gHaHHS (axiBIiB, BHUCTYIA€, 3a CHCTEMATHYHHI
MOXia 0 MiABHINEHHS IMpodecioHaai3My Ta MIATPUMKH HAJICKHOTO PIBHS POOOTH
MeandHuX (i3uKiB B YKpaiHi, sSK mpodecioHatiB, sSKi HECYTh BIAMOBITANBHICT 32
KUTTS Ta 37I0POB’sI HAIIii.



IHHOBaNiMHI TEeXHOJIOTii B MeAUIUHI
Innovation technologies in medicine

HeinBa3uBHA MeTOANKA BU3HAYEHHS MYJIHCOBOI0 apTePiabHOI0 THCKY
0e3 nedpopmanii aprepiajibHOI CTIHKM Ta 3 MOKJIMBICTIO HeNlepepPBHOL
peectpamii
Banak b.B.", Bynagiun JI.A.?, 3a6amra 10.®.?,

TpembGoserpka O.M.!

1) AV Hayionanvnuti Incmumym cepyego-cyounnoi xipypeii im. M.M. Amocosa HAMH
Yrpainu
2) KHY im.T.T. lllesuenko, ¢izuunuil haxyniomem, kapheopa MonexyIapHoi Qisuxu
* bats1211@mail.ru

Mera. Po3poOuTh HEIHBAa3sWBHY METOAMKY SKa JO3BONIMIIA BH3HAYUTH
MyJbCOBUH apTepiaibHUil THCK 0e3 medopmaliii aprepiagbHOi CTIHKH Ta 3
MOJKJIMBICTIO HEIIEPEPBHOI peecTpaltii

Marepianun ta Meromu. 20 BomoOHTEpIB  OyiaM 0OCTEXEHI 3a JIOITOMOIOIO
yibrpa3sykoBy anapary (Vivid E9, General electric) . [NamieHT 00CTeXYyBaIKCh 3a
PO3pOOJICHUM ITPOTOKOJIOM.

Jiga KoKHOro Iali€eHTy OyJIo BH3HAYEHO: paliycy OOCTEeXYyBaHOI apTepii,
IBHAKOCTI KpOBI B JaHOMYy IIEpETHUHI CYJAWHH Ha JOMIUIEpEeXorpaMmi  Ta
pamialTbHOMY 3MIIeH] CTIHKW CYJIMHU JUIS I[OTO IIepeTHHA , SKa BU3HAYA€ThCI B M
pexumi. OTpuMaHHI ganHI OyIM ONparbOBaHi 3a JIOIMTOMOTOI0 CIEIliaTi30BaHUX
MEIUYHHUX POOOYMX CTAHIIIAX.

Pesynmpratn. Otpumani jaHi Oynd JomaHi 1O PO3PAaxOBAaHOrO PIBHSIHHS.
[TigcraBnsrour Yac 3aJIeKHI JaHHI OyJI0 OTpPHMaHO 3aJCKHICTh THCKY Big dacy.
OTpuMaHUi MyIHFCOBHM THCK CHIBIIAAaB 3 OTPUMAaHUM IHBa3UBHUM THCKOM Y aOpTi.

BucHoBku. 3aBASKH 3aCTOCYBAaHHIO HOBOI METOMUKHA BJAIOCS 3HAYHO
IIOKPAIMTH TIarHOCTUKY IIyJIbCOBOrO THCKYy. HoBMM € Te, 1m0 mim dac
BUMIPIOBAHHSI THCKY apTeplajibHa CTIHKA 30epexye CBiii cTaH , HE OTPHUMYIOYH
HiSKHX Jedopmamiid, MOXKIMBE BHUMIPIOBAHHS THUCKY B Oymb-skiii aptepii. Lleit
crocib M03BONIsE BUBHAYUTH 3aJIKHICTh TUCKY BiJl 4acy.



KommiekcHe 3acTocyBaHHSI BeKTOpeseKTpokapaiorpadii,
exokapaiorpagii Ta npocTopoBoi peKOHCTPYKUIIi MioKkapay J1iBoro
HIJIYHOYKA 32 JAHMMH KOMII’I0TePHOI TOMOrpagii npu BU3HAYEHHI

CerMEeHTAPHOI eJIeKTPOMEXaHIYHOI 3aTPUMKH B MioKapai
Banak B.B.", Knumos I'.B., Bimuncekuii €.0., Jlazopumunens B.B.,
Biroscekuit P.M., 3anescekuii B.I1., 3axapuyk H.B., KpaBuyk b.b.,

Tpembosenbka O.M.

YV Hayionanvnuti Incmumym cepyeso-cyounnoi xipypeii im. M.M. Amocosa HAMH
Yrpainu
* bats1211@mail.ru

CkagiHa IpUpojia eJISeKTPUYHOI 1 MEXaHIYHOT JUCHHXPOHIT ITYHOUYKIB Ceplst Ta
MeXaHi3M IO3WTHUBHOI [Iii PEeCHHXPOHI3AIIMHOI Teparnii 3aJuIIaloThCA 0 KIHIST
HEBUSACHCHUMHM, TOMY TMOMIMOJICHUHN aHaji3 IMX MPOILECIB BUMArae 3acTOCYBaHHS
HOBHUX METO/IB JIarHOCTHKH

Mera: AOCHIIUTH MOXKJIMBOCTI HOBOI'O HEIHBA3MBHOIO METOMY JIarHOCTHUKU
cerMeHTapHoi enekrpoMexaniunoi 3arpumku (EM3) miBoro riynouka (JIL) o €
BR)KJIMBHM KOMIIOHEHTOM €(PEKTUBHOCTI MeXaHIYHOT PYHKIIIT

Martepianu Ta Merogu: O6crexxeHo 50 3710poBuX MailieHTiB BikoM 11-25 pokis,
0e3 KapmiodoriyHoi ImaTojorii. BUKOpHUCTOBYBAIMCH €IEKTPOBEKTOpPKapaiorpadis
(BKI") Ta exoxapmiorpadiuauii (ExoKI') meron «speckle tracking». Yac EM3
BUPAXOBYBABCS BiJ TOYaTKy 30YIKEHHS KOXKHOT'O CErMEHTY 0 ITKY KPHBOL
3MIIEeHHS un aedopmalrii.

Hns ysromkenHs B daci aHatoMmiuHoro cermenrty JIIII 3 MoMeHTOM IHoro
30ymkenHs, 3amucaHoro BKI' merissMu B OpPTOrOHaJbHIM CHCTEMI KOOpPAMHAT
BIZJHOCHO TiJIa IMaIi€eHTa BUKOPHCTOBYBAIACh IIPOCTOPOBA PEKOHCTPYKIIiS CETMCHTIB
miokapay JIII, 3 BpaxyBaHHSIM OyIOBH TpyAHOI KINTKHA (acTEHIK, HOPMOCTEHIK,
TiIepCTEeHIK), oTpuMaHa B pe3ynbTaTi cermeHrtanii DICOM  300pakcHb.
OOcTe)xeHHS BHKOHYBAJIOCH 33 CTaHIApTHOIO METOJMKOI Ha KOMII FOTEPHOMY
tomorpadi TOSHIBA AQULION ONE 3 BHYTpIIIHEOBEHHUM KOHTPACTYBaHHSIM

Pesynpratn:  Amaniz mapamerpie BKIT ta ExoKI' po3BommB oTpuMaTtu
MOCJIIIOBHICTh MOMEHTIB ITOYaTKy 30Y/KEHHs Ta IIIKIB 3MIIIEHHSA 1 JedopmMallii
BimmoBigaux cerMeHTiB JIII, TOOTO IPOCTOPOBY MOCIHIAOBHICTh EIEKTPHYHUX 1
MEXaHIYHMX IpoIeciB B Miokapji. BenmnmunHa cerMeHTapHOI eIeKTpOoMeXaHIIHOL
3aTPHUMKH TI0Ka3ajia 3HAYHY IPOCTOPOBY IeTEPOreHHICTh. TaKUM YMHOM ITOKA3HHK
cermeHTapHoi EM3  103BOJNIsI€  MOSCHUTH BHUABICHY BIiJACYTHICTH  YiTKOT'O
CHHXPOHI3MY MDK €IEKTPUYHHUMH 1 MEXaHIYHHMH TPOLECAMH, i MOXe OyTH
BHKOPHCTAaHHH SIK TIOMATKOBHH KPHTEPIH OIIHKYM JHUCHHXPOHII.

BucHoBku: BukopucTaHHs 3alipOIOHOBAHOTO HAMHU HEIHBA3WBHOI'O ITOKa3HUKA
cermenTapuoi EM3 y ¢opmari mpocTtopoBoro aHamily NOTJIHMOWTH PO3YyMIHHS
CKJIQJIHOTO SIBHINA JUCHHXPOHII 1 € MMPOCTUM Ta JIETKO BiITBOPIOBAHUM KPUTEPIEM
IIPY IIarHOCTHIII 1 OIiHII €)eKTHBHOCTI JIIKYBaHHSI.
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Bu3HayeHHsl IBUAKOCTI MyJIbCOBOI XBWJIi 32 1TanHHuUMH MPT
Banak b.B.}, 3a6amra 10.®.2, Cenuypos C.I1.%", Tpemboserpka O.M.1

1) AV Hayionanvnuti Incmumym cepyeso-cyounnoi xipypeii im. M.M. Amocoea HAMH
Yrpainu
2) Kuiscokuil Hayionanvruil yHieepcumem imeni Tapaca [llesuenka, gizuunuii paxyiomem
* sergsenc@mail.univ.kiev.ua

JlocipKeHHsT JKOPCTKOCTI apTepialibHOI CTIHKK 3aCTOCOBYIOTBCS JIS OLIHKHU
CTaHy CYJMHHOI CHCTEMHU IIPH PI3HOMAHITHHX CEPLEBO-CYIUHHUX 3aXBOPIOBAHHIX
3 METOI0 BHM3HAYEHHS PHU3UKY MOXKIHMBHX YCKJIaJHEHb, a OTXE, 1 ONTHMAaJIbHOI
MeauKaMeHTO3HOi Tepamii [1]. HalOinpin MOMMPEHO0 € METOAMKA BHU3HAYCHHS
MIBUIKOCTI IYJIBCOBOI XBHIII 3a JaHMM YJIBTPa3ByKOBOIro mociimkeHHs. Ilpore
BHUMIPIOBAHHS IIBUAKOCTI IyJbGCOBOI XBHWJII 34 JaHHUMH  YIBTPa3BYKOBOI'O
JOCITIDKCHHS € HENpSIMHUM BUMIPIOBaHHSM 1 Ma€e HaOip (Gi3UYHUX OOMEKEHb MpHU
3actocyBanHi. KpiM TOro, pesyibraTv TaKOro HEIPSMOrO BHMIPIOBaHHS € JEIIO
Cy0’€KTHBHHMH uepe3 3HAYHWK BIUIMB Oreparopa (JiarHocTa) Ha iHTepIpeTarlito
pe3yNbTaTIB.

Meroro HAMIOrO JOCIIHKEHHS Oyiaa po3poOka MHpSMOro METOLY BU3HAYEHHS
IIBUAKOCTI IYyJIbCOBOI XBHJII B aOPTi 3a JIOIOMOI'OK) BHKOPHCTAHHS PE3Y/IbTaTiB
obcrexxenns Ha MPT, nassaomy B HICCX iMm. M.M. AmMocoga.

Merogu: 10 xapmioXipypridHuX XBOpPHUX Ta 4 3I0pPOBHX BOJIOHTEpa OYII0
CKaHOBaHO 3a Jonomoror0 MPT BHKOPHCTOBYIOYH CIIELIAIBHO po3po0iieHi
MIPOTOKOJIM BHUMIpPY MIBHUIKOCTI Tedii KPOBi Ta PyXy CTiHOK aopTH. CKaHyBaHHS
MIPOBOIIIIOCH B JIEKUIHLKOX IUIOMMHAX HABKOJIO IEHTPATBLHOI BiCl AOpPTH.

Pesynpratn: Bymo oTpummaHo Habopu TomorpadiuHMX JaHMX MPOTOHHUX
TYCTHH, IIBUAKOCTEH PyXy KPOBi Ta TKAHWH ITiJ] YaC MOMMPEHHS MyJICOBOI XBHII1.

3a pe3ynbTaTaMM TOMOTpa(iuyHUX IJaHUX OYIyBaJIUCh TPUBHMIPHI XBUJIHOBI
MMOBEPXHI, SKI almpOKCUMYBAJUCh BIIIMOBIIHMMHU XBHIIbBOBUMHU IIOBEPXHSAMH. 3
pe3yabTaTiB alpOKCHUMallii BU3HAYAIN IIBUIKICTh MOIIMPEHHS TYJIHCOBOI XBUIi. B
MTOJANBIIOMY IIIAHYETHCS PO3POOMTH B IMOAAIBIIOMY IUIAHYETHCS PO3POOUTH
METOJH HEIHBa3WBHOIO BH3HAYCHHS MPY)KHUX BIACTHBOCTCH aOpTabHOI CTIHKH 3a
pesyabratamu  MPT-gocmipkenns.  Pe3ymbraTé  poOOTH — y3TOKYIOTBCA 3
MOAIOHMMHM JOCHTIIKEHHAMH, BUKOHAHUMH IHIIMMH aBropaMu [2]. Ha BinMiny Bifg
OITyOJIIKOBaHUX PE3yJIbTaTiB, 3allPOITOHOBAHHM METOJI € TOYHINIUM 3a paxyHOK
BHKOPHCTAaHHS allPOKCHMAIlii XBHJIHOBHX TIOBEPXOHb BiIITOBIAHUMH (DYHKITISIMH.

BuCHOBKH: 3aIIpOITIOHOBAHMI METO]T I03BOJISIE BU3HAYATH TTAapaMETPH ITYJIbCOBOT
XBWI B Oyab-fKiii 9acTWHI aOpTH, a TaKOXX OTPUMATH OCHOBHI T'eéMOIWHAMIiYHi
MapaMeTpy TOKY KPOBi B aOPTi.

1. Schlatmann TJ, Becker AE. Histologic changes in the normal aging aorta: implications for dissecting aortic
aneurysm. // Am J Cardiol 1977;39:13-20.

2. Heynric B. Grotenhuis, Jos J.M. Westenberg, Paul Steendijk, Rob J. van der Geest, Jaap Ottenkamp, Jeroen

J. Bax, J. Wouter Jukema and Albert de Roos. Validation and reproducibility of aortic pulse wave velocity as
assessed with velocity-encoded MRI //Journal of Magnetic Resonance Imaging Volume 30, Issue 3, pages 521-526



Buxopucranus cucrem Ha ocHoBi MPGD nerekropiB B MeanumHi
v . v *
besmmiiko O.A., I'ominka-besmmuiiko JI.O. , Kagenko 1.M.

Kuiscorxuii nayionanonuti ynisepcumem imeni Tapaca llleguenxa
* lyalkagb@gmail.com

3a ocTaHHI POKM AaKTHBHHMH TEMIIaMH DPO3BHBAETHCS HOBHMHM KJIac Ta30BUX
JICTEKTOPIB  10HI3YIOUOr0 BHUIIPOMIHIOBAHHS — MIKPOCTPYKTYPHUX Ta30BUX
nerekropie (MPGD - Micro-Pattern Gas Detectors). Takuii minxin 3a0e3nedns
IIPOPUB B PO3BUTKY KIACHYHHX Ta30BUX [ETEKTOPIB, MIO3BOJIUB KapAHHAIILHO
3MEHIIIMTHA XapaKTePHI PO3MIpPH JCTEKTYHOUHUX KOMIPOK JI0 JECATKIB MIKpOMETPIB,
IIPU [IbOMY TTOKPAIMINCh IUIHH Psifi XapaKTEPUCTHUK TaKHX JETEKTOPIB — YacoBa
pO3aiibHA 37aTHICTh (Y HAHOCEKYHIHOMY Jiana3oHi), MPOCTOpOBa PO3IUIbHA
3maTHICTh (Om3bKo 30 MKM) Ta TpEeKOBa PO3ZUIbHA 3IATHICTh MPH BEJIUKIH T'YCTHUHI
TpekiB (Menme 0.5 MM), 3IaTHICTh JI0 BHCOKUX 3aBaHTaxeHb (Ouibine 106
I'i/mm2). Jlemp He KOKHOTO POKY 3 SBIISFOTHCS HOBI THIM 1 MIATHIIN JETEKTOPIB
nporo kimacy — MicroMegas, GEM, THGEM, MHSP, microPIC, Ingrid...
lonoBHUMU KaTajgi3aTOpaMH PO3BUTKY TaKUX CHCTEM € BEIHKI MPOSKTH (I3UKU
BHCOKHX €EHEPrii, aje B)KE 3apa3 IMOYMHACTBLCS CYTTEBA 3aIiKaBIEHICTH B TAKHX
JNETEKTYIOUMX CHCTeMax Juis OoTpuMaHHs 2D 300paieHb MOIB 10OHI3YIOYHMX
BHUITPOMIHIOBAaHb 3 PO3ALUIHLHOI 3[ATHICTIO MOPSAKY (200 Kpalle) XapaKTEepPHCTHK
HalicydacCHIIIMX PEHTIE€HIBCHKUX ILIIBOK, 3 BEIHMKOIO IIJIOIICIO IMOKPHUTTS 1 IIIHOIO,
CYTTEBO MECHIIIOI 3a HANIBIIPOBIIHUKOBI JCTEKTOPHI CHCTEeMHU. B HaWOIMKUMX
IJIaHaX PO3POOKM BYUCHHX SICPHUKIB YHIKAJIbHE MOEAHAHHS BEIWYMH KPUTHUYHHX
XapaKTEPUCTHK JIETEKTOPHUX CHUCTEM — IIPOCTOPOBA PO3MiTbHA 3AaTHICTH 10 MKM,
yacoBa pO3AUTHHA 3/IaTHICTH He OumbIne 1 HC, pO3MIPH OKPEeMUX MOXYIIB OuIbIIe 2
M2, IiHa MoayIIst 3a M2 — nopstaky 1000 momapis.

Ha xadenpi suepHoi ¢izuku diznanoro pakynsrery KHIBCEKOro HamioHaJIBHOTO
yHiBepcuTeTy 1iMeHl Tapaca IlleBuenka mnpoBoaaThed gocuimkenHs MPGD
JIETEKTOPIB — MOZCIBbHI pPO3paxXyHKH Ta pO3pOOJISIEThCI CHCTEMa TECTOBUX
BHUMIPIOBAHb TAKUX JETEKTOPIB, JOCIIIKEHHS IX OCHOBHUX XapaKTEPUCTHK.

JocmimKkeHHsT BHKOHAHO 3a 4YacTKOBOI (PIHAHCOBOI MiATpHMKH JlepKaBHOrO
dbonay dyHmaMeHTANIBLHHX OOCHIKEHb YKpainu, mpoekr Ne d58/04 (morosip
No®58/380-2013) B pamkax IIpobremHo1 Kto90oB0O1 1abopaTopii 3 Gi3UKH BUCOKUX
SHepTii.



Buxopucranns SiPM ¢oToaeTeKTopiB B MeIUYHUX JA0CTiIKEHHAX
v . v *
besmuiiko O.A., [Nomuka-besmmiiko JI.O. , Kagenko 1.M.

Kuiscorxuii nayionanonuti ynisepcumem imeni Tapaca llleguenxa
* lyalkagb@gmail.com

3a ocTaHHI pOKH OYPXJIMBO IOYaia pO3BUBATHCS 00J1aCTh KPEMHIEBUX JTaBUHHUX
OaraTorikcenbHUX (POTOJAETEKTOPIB, SAKi MPAIIOIOTh B PeXUMI JiunibHuKa [ elirepa
(SiPM). Taki (oTomeTeKkTopH MOKa3yIOTh BiKE 3apa3 Kpallli XapaKTEePHUCTUKH I10
OuThIIOCTI apaMeTpiB B mopiBHsAHHI 3 BakyymMmHuMH DEIT i cknamaroTh cepio3Hy
koHkypeniiito ®EIT Ha 0CHOBI MiKpOKaHAJILHUX TUIACTHH. [Ipy IbOMY B HeAaleKil
MEPCIIEKTHB],  BUXOMSYM 13  CTAaHZAPTHHUX  TEXHOJOIIH  BHTOTOBJIECHHS
HAIIBIPOBITHMKOBUX E€JIEMEHTIB MOKHA OYIKYBAaTH PI3KOr0 3HM)KCHHS I[iH HA Taki
cucremu. Takox Taki OTO/ETEKTOPH KOHCTPYKTUBHO HabaraTo OUIBII 3pydHi, HIXK
BakyymHi OEIL.

SiPM (doromerekTopr MOXYTh €PEKTUBHO PEECTPYBATH OAHO(OTOHHI CUTHAIH 1
n00pe po3pi3HATH (OPMY CUTHANIB Ui PI3HOI KimbKocTi GoToHIB. X0o4a KOXKHA
KOMIpKa BHUJa€ CTaHIAPTHUH IO aMIUTITYJI CHTHAaJ SK BIArYK Ha (OToH, i3-3a
MaJIeHbKOT'O PO3MIPY KOMIPKH (JECATKM MIKPOMETPIB) pPIi3HI KBAaHTH CBITJIa Bif
crajgaxy CUWHTHIIAMII TPH IOMaJaHHI 10HI3YIOYOl YACTHHKA B CIHHTHIISTOD
MOMaayTh B Pi3HI KOMIPKH 1 CHTHAJ BiJ KOXHOI IPOCYMYETHhCS B OAWH CHTHAIL,
3apsi SIKOro Oyze IPOIOPIIHHUI KUTBKOCTI (DOTOHIB, a OTXKe 1 eHeprii 10Hi3yr0901
yacTHHKHA. PpoHTH HapocTaHHs SiPM MeHIe ofHiei HAHOCEKYHIIU, IO JTO3BOJISE
3a0€3MEYNTH YHIKAJIbHI YaCcOBI XapaKTEPUCTHUKHU IS YacOIPOIbOTHHX CHCTEM HeE
TUTBKA B (DI3UIIl BHCOKHX €HEPTrid Ta (yHIAMEHTAIBHUX MOCIIIKECHHSIX SICPHOI
(bhizuky, a 1 mpu po3poOIli HOBITHIX MEAWYHUX JIarHOCTHYHHUX CHCTEM.

Ha xadenpi suepHoi ¢izuku diznanoro pakynsrery KHIBCEKOro HamioHaJIBHOTO
yHiBepcHuTeTy iMeHi Tapaca llleBueHKka MPOBOAATHLCS MOCTIIKCHHS XapaKTEPUCTHK
KPEMHIEBHX JIABUHHUX 0araTomiKCeJbHUX (DOTOAETEKTOPIB, SKI MPAIOIOTh B
peXuMi JNUYMIBHHKA ['elirepa Ta po3poOISETHCI CHCTEMHHMH KOMILICKC IS
TecTryBaHHS mapamerpiB SiPM. Jlns edeKTUBHOrO MOCHIIKEHHS IUX BETUYUH
HEOOX1THUU IITUH psij MiJICUCTEM, SIKi IOBUHHI YIPaBIATUCS Bif KOMII'IOTepa IS
3a0e3meUeH s aBTOMAaTH30BAHOTO IIPOBEIACHHS  EKCIIEPHMMEHTIB:  YCTaHOBKHU
HANpyTy 3MINIEHHS, BUMIPIOBAHHS CTPYMIB (POTOJETEKTOPIB, 3HOMY Ta OLU(PPOBKU
3 HAaKOIMYEHHSAM 4YacoBHX (OpM CHUIHAJIiB, YCTAHOBKM Ta KOHTPOJIIO
TEMIICpATyPHHUX YMOB B IIHPOKOMY IHTEpBall TEMIIEpaTyp, JKepena CBiTiIa 3
CyOHAHOCEKYHAMMH IMIyJIbCaMHd B PI3HUX YaCTOTHHUX Jiama3oHax. Takuit
KOMILIEKC OOJagHAHHS IO3BOJIUTH TAaKOXK 3a0€3MEUUTH PO3pOOKY IemaroriuHol
mIaTGopMH JIjis HABYAHHS CTYIEHTIB pOOOTI 3 HOBUMH THUIIAMH (DOTOIETEKTOPIB.

JlocnmipkeHHsT BUKOHAHO 3a 4YacTKOBOi (iHaHCOBOI mATpUMKH JlepskaBHOro
¢dboHIy (yHIAMEHTAIBHUX AOCHiKeHb Ykpainw, mpoekT Ne D58/04 (morosip
Ne58/380-2013) B pamkax [IpoGiemHoi kito4oBoi Jabopatopii 3 Qi3MKH BUCOKHX
EHepriu.



Po3po0ka Ta ekciepuMeHTaIbHA anpo0allis cHcTeMH peecTpanii
NOBeIIHKOBOI Xap40Boi peakuii uypis
Topbauenko B.1", Uepena B.1, Bpyonencrkuii C.2,
Kpyuenko XK.2, JIyk’sauens O.2

1) Kuiscoruil nayionanvruil ynisepcumem imeni Tapaca llleguenka, padiogizuunui
Gaxynemem, kageopa meduunoi padiogizuxu
2) Incmumym ¢izionozii in. O.0. Bocomonvyss HAH Vkpainu
* gorbachenkovasyl@gmail.com

3a mannmu BceecBiTHBOI opraxizaiiii OXOpOHH 3[0POB's, B JaHHI 4yac OJIM3bKO
450 MIiTbHOHIB IIOAEH y CBITI CTPaKJarOTh BiJ ICHXIYHHUX 1 HEBPOJOTIYHUX
po3naiiB, cepell AKUX HaMOLIbII MOUIMPEHUMH € KOTHITHBHI mopyuieHHs. Cepen
TaKuX XBOPOO CIIiJ BIAMITUTH Taki K imemis, XBopoba AnblreriMepa, XBopoba
[Napkincona, HeWiponartii Ta iHmm. [IpoTe, MONEKyJIsApHI MexaHI3MH, 3aly4eHi B
MaTOJIOTIYHUH HEHWpOreHe3 pI3HMX HEPBOBUX 3aXBOPIOBaHb, 1€ HE IOBHICTIO
BHBYEHI. Y 3B'S3Ky 3 I[UM Jy)K€ aKTyaJIbHUM € BHUBYCHHS MEXaHI3MIB PO3BUTKY
HEPBOBHX 3aXBOPIOBaHb, III0 JIGKATh B OCHOBI OpraHizailii iHTErpaTHBHOI (QYHKIIT
MO3KY IpH peatisalii CKIagHux (GopM MOBEIIHKK B HOPMI 1 IIPH HAKIIOIINPEHIIITHX
HelipoaereHepaTUBHUX NaToNOrid. s peecTpallii 3MiH y (YHKIIIOHYBaHHI MO3KY
Ta KOTHITMBHOI 3i0HOCTI BHUKOPHCTOBYIOTHCS JOCTIIKEHHS CKIATHUX (HopM
MOBEAIHKM Ha TBapHHax. 3amadero poOOTH OYyJIO CTBOPEHHS CHUCTEMHU peecTpariil
IMOBEIIHKOBOI Xap4yoBOi peakilii IIypiB IJIS aBTOMAaTHYHOI peecTparii 4acoBUX
XapaKTEPUCTUK BUPOOJIEHHS YMOBHUX peIeKCiB Ta MAHINYIATHBHUX PYXIB IIypa.
[TopiBHAHHS OTPUMAHUX XaPaKTEPUCTHK i1 KOHTPOJbHUX TBAPUH Ta MOACIbHHX
TBapuH (y SKUX 1HIyKOBaHa II€BHA XBOP0Oa HEPBOBOI CHCTEMHM) Ja€ MOXKIMBICTH
00’€KTHBHO OIIIHIOBATH MOPYIIEHHS POOOTH MO3KY IIPH MO3KOBHX 3aXBOPIOBAHHSIX
Ta OIIHIOBATH KOTHITHUBHI 3TI0HOCTI AOCIIZHUX TBapuH. Lld Momenb mae 3Mory
TECTyBaTH HOBI (hapMakoJIOridyHl areHTH Ta JIKM Ha IX 3JaTHICTh 3aIl00IraHHIO
PO3BUTKY BaKKMX IATOJOriM MO3Ky. /[l BHMKOHAHHS IIOCTAaBICHHX 3a1ad
BHKOPMCTOBYBAIMCS  METOOM  PO3POOKH  EIEKTPOHHHX  CXEM, PO3pOOKHU
MPOrpaMHOro  3a0€3MeUeHHS, TMPOrpaMyBaHHs MIKPOKOHTpoJepa Ta METON
BHPOOJIEHHSI YMOBHOT'O Xap4oBOTro pediiekcy y mypis.

B sxoCTi ekcnepuMeHTAlbHOI anpoOallii OyJn BHKOPUCTAHI IIypU caMIli JiHiT
Bicrap BikoM 5 MmicsriB. BuB4anace quHaMika yMOBHOPE(IIEKTOPHOI MisIIBHOCTI B
eKCIIePUMEHTAIIbHIN KaMepl Ipu BUPOOJIEHHI Ta BIATBOPEHHI YMOBHOI'O XapuoOBOI'0
pediaekcy “pykocTi” y BIAMOBiAb Ha 3BYKOBHM cTuMyI. s peecrpartii momiid
BHKOPHMCTOBYBaJId HACTYIIHI IIapaMETpU: MICTABAHHS 3 IOPOJKHBOI TOMIBHUILI;
TFOMIBHHUIIS 3apsDKEHAa KyJNIbKOIO 1Ki; JICTABAaHHS 13 3apsAPKEHOI TOHIBHHII;
TPUBANICTh J[ICTABAHHS; IHTEPBaJl MK PEAKI[ISIMH JICTaBaHHS, KiIBKICTh CIPOO.
HEOOXITHUX JIJISl IICTaBaHHS KYJIBKH; 4ac MK MEPIIO0 CIIPOOOIO i 10 OCTAaTOYHOT'O
BWJIy4eHHS Kynbku. llpoBenmeHi HmOCHiDKEHHS MIATBEpAWIH e(PEeKTHBHICTH
3aCTOCYBaHHS METOY MPOrPAMHOI0 aHaJli3y Bile03anucy MOBEAIHKH IIypiB.
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Removal EMG and EOG artifacts from
EEG signal Blind Separation Sources algorithm
Gaidar V.0.", Radchenko S.P., Sudakov O.O.

Taras Shevchenko National University of Kyiv,
Faculty of Radiophysics, Electronics and Computer Systems
*gaidar.viktoria@gmail.com

Electroencephalography (EEG) is useful for clinical and biomedical research
because it is noninvasive method for recording of electrical activity along the scalp.
EEG is used for diagnostics of various kinds of disorders related to processes in the
brain. EEG signal often contains strong artifacts produced by eye movements
(EOG) and muscle contraction (EMG), which strongly distort the real signal and
create difficulties for further analysis of the data. That is why in this work we focus
on solving the problem of the artifacts removal.

When we talk about EEG data taken from specific electrodes, we must consider
that this signal is weighted linear mixture of underlying cortical source signal. The
weights of each recorded mixture are determined by the distance of cortical sources
domains from the electrodes pair, the electrical properties of underlined tissues etc.
The method of Blind Source Separation (BSS) allows separate a set of sources from
a set of mixed signals without the aid of information about signals or mixing
process. BSS technique is able to separate EEG signal into spatial components and
then identify the artifacts components by using the proper criterion. After that we
can remove artifact components and reconstruct the signal free of artifacts. BSS
relies on the assumption that the signals are not correlated and statistically

9;(t)

independent from each other. The data from | electrode can be obtained by

mixing a large number of independent sources %O We need to find the mixing

matrix A. For these purposes, we used algorithm SOBI and reformulating the
problem as a weighted least - squares (WLS) problem. Thus, we achieve two main
goals: minimizing the mean square error (MSE) of the estimated matrix A.

After obtained matrix A we can identify columns of A corresponding to EOG
and EMG sources by using the criteria that marks as artifacts the components with
smaller fractal dimension. Conceptually, components with low fractal dimensions
are those who are composed of few low-frequency components. This is often the
case of ocular activity and therefore this is a suitable criterion for detecting ocular
(EOG) components.

In our case we had a real EEG signal was collected from 21 scalp electrodes
placed according to the international 10-20 System at the Department of Medical
Radiophysics. Experimental conditions provided the opportunity for display EOG
and EMG signals on the data. The original EEG frame contains few blinks and well
defined EMG signal. As we can see the WASOBI algorithm using with fractal
dimension criteria gives desirable result of remove EOG and EMG data from EEG

9



data and wherein applied method do not distort real EEG signal. In order to make
sure that, after using this method of artifacts remove, our data, that did not consist
artifacts has not changed significantly we used Kolmogorov — Smirnov test.

Obtained value of the parameter p: P =918 enables us to say that the method can be
used for processing EEG data.

Application of alginate-oil beads in medicine
Korolovych V.1, Hrebnov 0.}, Inozemtseva 0.2, Gorin D.2,
Sukhorukov G.3, Bulavin L.

1) Taras Shevchenko National University of Kyiv, Molecular physics department
2) Saratov State University, Faculty of Nano- and Biomedical technologies
3) School of Engineering and Materials Science, Queen Mary University of London
*astakolle@yandex.ua

Odors are the key component of our perception of environment. It makes
influence on our decisions in daily life, changes our mood and feelings.

The aim of our work is to produce the microcontainers - odors carriers, and find
the method for emission of odors from these containers.

For producing microcontainers we used alginate and applied two methods:
method using syringe and high-voltage electro-spray method. To control oil
encapsulation efficiency we used Raman microscopy and Raman spectroscopy.

Using spraying by syringe were obtained beads with diameter varying from 2550
to 1000 um for inner diameter of capillary from 150 to 1000 um. For high-voltage
electro-spray method diameter for beads varies from 1300 to 250 pum for voltage
from 6 to 16 kV.

Examining optical microscopy images of alginate beads we see that those
particles have homogeneous structure and spherical symmetry.

Using 3D Raman spectroscopy and microscopy the oil encapsulation efficiency
was investigated.

The study was also supported by Government of the Russian Federation (grant
No. 14.750.31.0004 to support scientific research projects implemented under the
supervision of leading scientists at Russian institutions and Russian institutions of
higher).
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JociizkeHHs ricTo-(pi3MYHUX BJIACTHBOCTEH
TKAHUHHHUX CTPYKTYP micjs iMmminanTanii MoandikoBaHoro
OiokepaMi4yHOIro Marepiajny y Xpsilll 30BHIiIIHBOI0 ByXa IIypiB 3
BHKOPHCTAHHAM NOJISIPU3ALiHHOI MiKpocKomii
Kapace I'A.", Kapacs A.®., Yaiika C.I1., Lgipiasko L.P.,
3inuenko /[.0., Koctrouenko O.J1.

Kuiscoruii nayionanvnuil ynisepcumem imeni Tapaca Illeguenka
* gkaras@ukr.net

VerminiHe BUKOPUCTAHHS B MEAUIIMHI KOMITO3UTHUX MaTepiajiB AjIs IMILIaHTaIlii
CHOT'OJIHI MOB’A3YIOTh 3 MAKCUMaJIbHUM HAOIMKEHHSAM iX 0 (PI3HYHHX Ta XIMIYHUX
XapaKTEePPUCTUK JKUBHUX TKAHUH, SKi IOTPEOYIOTH BiJHOBJICHHS YM 3aMilneHHs. [Ipu
bOMY, 3BaKalOYM Ha BiZOMI JaHi mpo Oe3rmocepenHe 3HAYEHHS IMOJIIPHU30BAHOIO
CBITJIa JUISl BUSIBJICHHS MaKpPOMOJICKYJISIPHUX YTBOPEHb B MDKKJIITUHHIA PEYOBUHI
Ta X MPOCTOPOBOrO  YIIOPSAKYBAHHS Yy CKIadl KOMIIO3UTY, OCOOJHBOI yBaru
moTpedye MPOBEOEHHS [JOCHIIKEHb IOBENIHKM PI3HUX CKIQJOBUX TaKHX
KOMITO3UTHHX MaTepiajiB, iX B3a€MOAii 3 KMBUMH TKaHHMHAMM, pe30pOIii Ta
ACHMUIAIIT B IPOIEC] BIAHOBIIEHHS TKAHMH Ta OpraHiB. Mera MOCITIIKEHHS —
BUSBUTH OCOOJIMBOCTI MOJISIPU3AIIMHO-ONTUYHUX XapaKTEPUCTUK MOAU(PIKOBAHOI O
KOMITO3UTHOI'O MaTepially Ta TKAaHWH IICJIsS BBENEHHS IMIIAHTATY B Ae(eKT
XPAIIOBOI ITACTMHKHM 30BHINIHBOIO ByxXa IMypiB. Marepial Ta METOMIH.
JlocaiKkeHHss MPOBEAEeHO Ha 26 IIypax 3 BUKOPHMCTAaHHSAM B SIKOCTI IMIUIAHTATY
I'AIT remro micast 0OpOOKHM CYMIIIIIIO 3 TeTOPy3HHOM, XOHAPOITHHCYIb(aToM Ta
rIroKo30amiHorm-kaHoM. Yepes 1,2 Tta 3 wmicsmi Imiciis BBEASCHHS KOMITO3UTHOT'O
MaTepiajy 13 30HHM omepallil BUAAISIM TKAaHUHH OJ0KOM 3 IMIUIAHTATOM, T'OTYBaId
KpIiOCTaTHI 3pi3¥ Ta HPOBOJWJIH IapajielbHe BHBUCHHS IeéMaTOKCHIIIH-CO03HHOBHX
IpernapariB, a TaKoX MOJsSpU3alliiHe IOCTIIKCHHS HATUBHHMX Ta (apOoBaHUX
3pa3KiB 3 BHUKOPHUCTAHHSIM CHCTEMHOro Mikpockomy ,,Olympus” BX53 i
3aCTOCYBAHHSIM [oJsipu3aTopa. B pe3yiabTaTi TICTOJIONIYHOIO  OCIIIKEHHS
BHUABIIEHO, 110 Yepe3 | MicAlmb IicId IMIUIAHTAIli KOMIIO3UTHOTO Martepiany
CITOCTEPIra€ThCA PO3BUTOK PCAKTHBHUX IIPOIECIB 3 OOKY Xpsilia Ta HABKOJHIIHIX
JIIISHOK CHOJYYHOI TKAHHHHM, a TAKO)K HAsBHICTH 3aJIMIIKIB MaTeplaly 3 O3HAKaMU
oro pe3opOmii Ta NPOHUKHEHHS B XPAIMOBY IUIACTUHKY. I[lpm mpoBencHHI
MTOJISIPI3AIitHOr0 JTOCTIDKEHHS IMIUTAHTAIIIMHAN MaTepiadl BHSBIISETbCS Y BUTIISAII
SK CTPYKTYPOBaHHMX KPHCTAJiYHHX, TaK 1 aMOp(HUX YTBOPEHb 3 SICKPABHM
cBiuiHHSAM. I[Ipy 1[bOMY BHpa)K€HE >KOBTE CBIYIHHS HAWOUIBII BiIIIOBiJa€e
OlokepaMiuHii OCHOBI KOMIIO3WIIIHHOTO MaTepially, sCKpaBe Oipro3oBe -
MaKpOMOJICKYJIIPHHUM YTBOPEHHSAM MOAM(IKYIOUHNX IIperapaTiB, a CHHIOBaTE -
HOBOYTBOPEHOMY KojlareHy. BiamoBigHICTh HaBEAECHOIO THUIIY CBIYiHHS Oyia
BCTAaHOBJICHA TMpU TapajeIbHOMY JOCTIIKCHHS KOHTPOJBHHX 3pa3KiB 3
HaHECEHHSAM Ha CKEIbI OKpeMHX IpenapatiB. Ciif BIIMITUTH TaKoX, IO depe3 1
MICSIIIb MiCH IMITIAHTAIlll MaJlo MICIle BUBLUIBHEHHS JIeIKOi KinbKocTi rpanyn ['All
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reli0 Ta BiIbHE MOro poO3MIILIECHHS cepell TKAHMHHHMX CTPYKTYp 0e3 HEeraTHBHHX
peaxiii, 10 CBIQYMTh IPO HOro TOJIEPAHTHICTH Ta HETOKCHYHICTh. OpHaK,
BOXKJIMBO  MIAKPECIMTH, 1[I0  XapakTep  Mmoispu3aii  MoaudikoBaHOTO
OioKepaMiUyHOI0 IMIUIAHTATY CYTTEBO 3aJI€KaB BiJ B3a€MOJIi MAKPOMOJICKYIIPHUX
YTBOpPEHb B HASABHHUX 3aJIMIIKAX, IO HE BHUKIIOYAE TaKOXK 1 B3a€MOii BBEICHOIO
Marepialy 3 cepeJOoBHINEM, Kyau BiH OyB BBEIEHHUI, II0 MOTPeOY€E MOJAIBIIOTO
yrouneHus. [IpoBeaeHi JOCITIIKEHHS TICTOMONYHUX 3pi3iB XPAIIA 3 HABKOIUIITHIMU
TKaHMHAMU 4epe3 2 MICAIll Mic/s IMIUIAHTAIlil CBIAYUTh PO aHAJIOTIYHHUN XapaKTep
CBIYIHHS IIPH 3MEHIIEHHI BEIWYHMHHU 3aJMIIKIB IMIUIAHTALIMHOIrO Marepiany Ta
30UIBIIEHHI  MacH  HOBOYTBOPEHOIO  KOJIareHy B 30HAX  3aMIiIIEHHS
excriepuMenTaiabHoro  gedekry. Yepes 3 wmicaimi B 30HI  iMIUIaHTammil
CIIOCTEPIra€eTbCss YaCTKOBE BIJHOBJIICHHS CTPYKTYPH Xpsilla 3 HAsSBHICTIO
HOBOYTBOPEHOI CITOJIYYHOI TKAaHWHH B 1{iloMy, pe3yabTaT JOCTIIKEHHS CBIIYaTh
PO BHCOKY 1H(MOPMATUBHICTh MOIIPU3ALIMHUX HIOCHTIIKEHb, IO JO3BOISIOTH
Bi3yasi3yBaTh Ta KOHTPOJIOBATH IPOLIECH Pe30opOLii Ta IHTepHAi3alii pi3HUX
IMIUTAHTATIB TP TUIACTHYHUX OIEparlisx.

Metal strip detector for beam monitoring and positioning
in hadron radiotherapy
lliukhina A.1?", Pugatch V.2, lakovenko V.2, Storojyk D.?, Kovalchuk O.?

1) Taras Shevchenko National University of Kyiv, Kyiv
2) Institute for Nuclear Research NAS of Ukraine, Kyiv
* jliukhina@gmail.com

Hadron radiotherapy is a hadron irradiation malignancies (protons, nuclei 12C,
160 etc.). The main advantage of this method is Bragg peak - the increase in energy
loss immediately before the particles stop. The dose distribution is affected by
precision of positioning and beam monitoring, thus making them extremely urgent.

High Energy Physics Department in KINR together with The National Center
for Scientific Research (France) have prepared the experiment «Towards in vivo
dosimetry in 12C therapy» in Heidelberg lon Therapy center in 2014. The main aim
of this project is measurement of depth-dose distribution when irradiated nuclei 12C
phantom with the energy of 150-300 MeV per nucleon.

The prototype of metal strip detector was constructed in HEP department. The
detector pitch is 1.27 mm and the diameter of each strip is 100 um, which allows
good method precision. Monte-Carlo simulations of the experiment (using
GEANT4 platform) is presented in this work.

12



Applied infrared thermography for analyzing condition radiation burn
Mamilov S.0.", Fedorov V.O., Misyura A.G.

Institute of Applied Problems of Physics and Biophysics of NAS of Ukraine
*mamilov@mail.ru, mamilovSO@nas.gov.ua

The radiation burn of biological tissue is difficulty in terms of follow-up
treatment. Invisible symptoms at an early stage and requires specific instruments,
difficult in using and transportations, make problem for analyzing of the condition
of the affected area. Biological tissue is heated immediately after irradiation of
doses that are hazardous to human health and life. It’s one of the features of
radiation burn that appear after biological tissue interacted with high energy
radiation exposure. The significant deviations of the temperature of the tissue in
affected area have a direct relationship with pathological processes. It make
possible to judge about progression or regression injury that based on the level of
the tissue’s temperature. To solve the problems of control degree and depth of the
lesion in the case of radiation burns, we propose to use infrared thermography that
applied to analyze spatial distribution of temperature on the surface of the skin.
Using infrared thermography can clearly define the boundaries of the affected area
according to the spatial form of radiation burn on the skin surface. This allows to
select a treatment regimen taking into account all vital organs, caught in a clearly
defined area. Analysis of biological processes based on regression or progression of
the surface affected areas, analysis of deformation this area’s boundaries, and
analysis of changes in the temperature gradient above affected area will provide
additional information. This information helpful in the treatment process of the
patient and in the analyze body's reaction to the selected treatment regimen. One
important feature of infrared thermography in the case of radiation burns is that
infrared cameras are non-invasive devices. Infrared thermography as a noninvasive
method of data collection cannot act on the affected area. The second feature of
infrared thermography is that it allows real-time data in a graphical format that does
not require special skills to decrypt and read the information. The third important
feature of infrared thermography is a high rate of collection of information on the
affected area and to provide data in the form of thermogram.
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A novel plasma source for biological and medical applications
Martysh E., Vasylkiv I.”

Taras Shevchenko National University of Kyiv
* innesa.vasylkiv@gmail.com

Nonthermal, low-temperature plasmas, having populations of high-temperature
electrons and ions at or near room temperature mixed with a neutral gas
background, are emerging as a novel tool for in vivo nondamaging treatment of
living tissues in biological and medical applications. To be efficient for this
purpose, plasma should meet the following criteria: it should significantly reduce
bacterial density in the determinated area, cause a long-term post-irradiation
inhibition of bacterial growth, without causing any negative effect on the natural
living cells [1].

The sterilizing effect of the plasma source is mainly due to oxygen free radicals,
like atomic oxygen O and hydroxyl group OH, other reactive oxygen species (ROS)
and UV radiation have an essential role in the plasma germicidal effect. But, under
the promise of sterilization effect, industrial applications can select their appropriate
operating conditions. There are types of feeding gas and systems energy efficiency
as the strong criterions among them. In order to satisfy these requirements of
plasma characteristics and its production, a new generation of plasma sources
specifically designed for this kind of application is being developed [2].

The possibility of creating a source of non-equilibrium atmospheric pressure
plasma based on the rotating gliding discharge was investigated in the researches,
that were conducted at RPhECS faculty (KSU). Systems were used for these
researches, have the prototype of discharge chamber in the plasma—liquid systems
(PLS) with tornado-type reverse vortex gas flow with liquid electrode [3]. The
presence of active radicals and UV radiation in the source was tested by means of
spectral measurements. These PLS beneficial characteristics, connected with system
gas-dynamic peculiarities, were proved for both groups of requirements, mentioned
above.

There is a second direction also of these investigations, where main attention is
devoted to DC microdischarge properties in the vortex air flow. The electrical
parameters of the discharge and optical characteristics of the microdischarge plasma
torch pointed the way to the PLS formation, which will be most compatible for

chronic wound disinfection.

1.G. Fridman, A. Gutsol, V. Vasilets, e.a. Applied Plasma Medicine, Plasma Process. Polym., 5, p.503-533,
2008.

2. E.Martysh, Peculiarities of plasma sources in plasma medicine, Bullet. of Taras Shevchenko Nation.
University. Ser.: Radio Physics & Electronics, Ne 19, p. 59— 62, 2013.

3. O.A. Nedybaliuk, V. Ya. Chernyak, E.V. Martysh. Dynamic Plasma-Liquid System with Discharge in
Reverse Vortex Flow of “Tornado” Type, International Journal of Plasma Environ. Science & Technology. v. 5,
Nel, p. 20-24, 2011.
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Ouinka 1030B0ro po3noaisry B 00;1acTi neHyMOpu
3 BUKOPMCTAHHAM CBIiTJIOAi0OAHUX CTPYKTYP
Kymnim M.IL., Imutpenxo O.I1., Menpaux O.I1.", Manuii €.B.,
Tapraunuk B.II., [IInananeka B.B.

Kuiscoxuti nayionanvnuii ynieepcumem imeni Tapaca [llesuenka
* olhamelnyk@mail.ru

Bimomo, mo ¢opMyBaHHsS J03HOTO TMOJIsA CKJIaaHOI KOH(iryparmii Ha Tii
MaIieHTa 3A1HCHIOETHCS 3a JTOMIOMOI'OK0 CUCTEMH KJIMHIB Ta OOJIOCIB CrieuiYHOrO
npodimo. Buacaigok audpakiii YaCTHHOK 1 BIUIMBY PO3MIPIB JpKeperaa HEMUHYYE
BHHUKAaE e(EeKT IMEeHyMOpH — HAIBTiHI, SKHH CIPUYHMHSE MEPECONPOMIHECHHS
310pOBUX TKaHMH. [Ipo0iieMa IXHBOrO 3aXKMCTy CTa€ OCOOIMBO aKTyaJIbHOK Y pasi,
SIKII[O MTOOIM3Y 30HH OITPOMIHEHHS PO3TAIIOBAHHI KPUTHYHUI OpraH.

Jlo3uMeTpist JO3HOIO TOJIsA Y ME)KaxX HAIIBTiHI MOBUHHA 3/IHCHIOBATHCH JaBaveM
MIHIMAJIBHUX PO3MIPIB 3 MaKCHMAJIbHOK YyTIAMBICTIO. CaMe TakuM eJIeMEHTOM
MO)Ke OYTH CTPYKTypa po3MIpoM MeHIne 1MM2, BHCOKA YYTJIMBICTH SKOI 0 mil
My4YKiB IIPOHUKAIOYOr0 OIMPOMIHEHHS 3a0€3IeUyeThCsl €KCHTOHHHM MEXaHI3MOM
pekoMOiHaIlii. 3 HAIIOro MOrIssay HAWIOMITBHIIINM € BUKOPUCTAHHS EIITaAKCIHHUX
(docdin-ramieBux p-N-epexo/IiB 3 OISy Ha iXHIO JIEIIEBU3HY Ta BUIIPOMIHIOBAHHS
y BUIUMIN 007aCTi CIIEKTPY.

Jlo30Ba 3a1eKHICTh IHTEHCUBHOCTI cBiUeHHS cBiTiogioga GaP, 3HaTa B mpotieci
ONpOMiHEHHS elekTpoHamMu 3 E=2 MeB, miniiiHa 1o 3HadenHs ®=5-1014 cMm-2, mo
JIO3BOJISIE BHKOPHCTOBYBATH HOT0 y POJIi JJO3UMETPa MalTUX JI03.

[ToOynoBa TO3MMETPHYHOI KapTH IIONS HOTpeOye IEsAKOi KiTBKOCTI 3pas3KiB 3
OJIHAKOBOIO BUXIJHOI IHTCHCUBHICTIO CBiUeHHS. TOMY MOIEpeIHbO OJUH 13 HUX
moBuHEeH OyTH  BiArpaaylioBaHMM  Ha  IPUCKOPIOBAYl, SKHH  Ii3HIIIE
BUKOPHMCTOBYBAaTUMETLCI y KIHIYHIM npaktumi. JlocBig Iokasye, 1o 3MiHa
IHTEHCHBHOCTI CBIUEHHS IIPOIIOHOBAHOIO JIETEKTOPa BHACIIIOK OIMPOMIHCHHS MOXKE
OyTH NPOKOHTPOJILOBAHA HAUIPOCTIIIMM KpeMHIEBUM (oroecnemMeHToM 0e3
BUKOPHCTAHHS CTAIliOHAPHOTO CIIEKTPOMETPHIHOIO 00 1a THAHHS.

3 [i€r0 METOI0 MPOEKTYEThCS CBITJIOHEIPOHUKHA KaMepa 13 Iij € JTHAaHUM 10 Hel
pEeryIbOBaHUM  JDKEPENIOM  JKWBJIGHHS  CBITJIONIONA Ta  BMOHTOBAaHUM
(dhoToenemeHTOM.

Uuciio MONIMHYTHX YaCTOK BH3HAYAETHCSA 3a KPHUBOKO 3MIHH IHTEHCHBHOCTI
CBIYEHHS IMPH ONPOMIHEHHI; OIliIHKAa MOTJIMHYTOI TKAHWHOIO JIO3W MIPOBOIUTHCS Ha
OCHOBI BIJIOMUX 3Ha4€Hb 3BAXKYBAJIHHHUX (PAKTOPIB JUTSI HET Ta IS IMydKa.
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Biocompatible properties of Ti alloys, SiO2 and
automated system of anisotropy visualization
Onanko A.", Kulish M., Prodayvoda G., Onanko Y., Rozhkovskiy O.

Taras Shevchenko National University of Kyiv
* onanko@univ.kiev.ua

Ti alloys as biocompatible are widely used in prosthetics and in implantology.
Endoprosthetics - are the basic method of treatment of pathology of thurl, which
allows to deliver a patient from claudication and pain.

Ti alloys is very little ionizes in physiological solutions NaCl, the products of its
corrosion are not toxic, in addition, they do not spread on all of organism, but
concentrated nearby the implant. Thin oxidic film, which appears on the Ti surface
and its alloys provides the complete corrosion protection of metal in many
environments including physiology. Ti alloys have high specific strength and low
elastic module E, which indicate that Ti alloys is favourable material from the point
of endoprosthetics view. Multiple “in vitro” and “in vivo” experiments testify the
use of Ti alloys not a single case of tearing away of this alloy or appearance of
allergic reactions, which are typical for non-rusting steels is known.

Experement. For ultrasound devices USMV-KNU on frequencies fl = 1,67 MGz
and f2 ~ 5 MGz and computer Kern-4 on frequencies f|| = 1,11 MGz and - ~ 0,43

AV

MGz the measured error is equal vV = 0,5+1,5%. The measuring error of
AQ™*

measuring internal friction was Q" = 10% and the elastic module relative

AE

changingwas E =0,1%.

Experimental results. The Puasson coefficient p is equal to ratio of relative
transversal compression to relative longitudinal lengthening. Debye model sets the
conditions existence stand waves in solid state. One oscillator produce 3 waves: 1
longitudinal and 2 transversal. Temperature-pressure dependence directional
surface of elastic body of elastic module SiO2 before and after the satiation of

kg
physiological solution NaCl pNaCl = 180 m> are represented.

Conclusions. The measuring of internal friction background Q-10 after different
heat treatments gives information about the changes of the fields of elastic strains oi
in Ti alloys. The correlation between elastic module E, pressure P and temperature
T may be presented az surface “directional surface of elasticity body” before and
after satiation, which gives additional information about influence of the satiation of
physiological solution.
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TaemHuus yacy posragana?
[onimyk M.A.

Kninixa xponomeouyunu “Pesonanc”
rezonansua@gmail.com

CHcTeMHE OCMHCIEHHS JaHUX IPO Yac sK SBUIIC 1 3aCTOCYBaHHS JI0 HHUX
3akoHoMipHocTell CTB 31aTHI BigKpUTH CTapOJaBHIO TAEMHHMIIIO Yacy. [IIBUIKICTD,
piBHa 90% MIBHAKOCTI CBiTY, HasBHA HAa TPHOX PIBHAX HAIIOrO CBITY, 1 3HAHHS
PO 1[I0 IIBIJIKICTh € PE3yJbTaTOM CHCTEMHOIO 1 PEISTUBICTCHKOIO aHai3Yy.

Jlis  mi3HaHHS Yacy TOBMHHI BHUKOPHUCTOBYBAaTHCS BIiJJOMOCTI 3 PI3HHUX
HayK, TOMy IO Yac - KaTeropis BCEOCSHKHA. XPOHOOIONOTM BHSBUIM, IO Y
3JI0POBOI JIFOJIMHU Xijl 4acy 30iraeThCs 3 XOJOM 4acy B HESKHBIM mpUpoii. A och y
JIFOJICH, SIKI XBOPIIOTh PI3HUMH 3aXBOPIOBAHHSIMM, SIK1 MIJJIATIKCS CTPECCaM, a TaKOK
B PE3YJIbTATIPa3BUTKY MPOLIECIB CTAPIHHSA, TPUBAJIICTh IHTEPBAIIB BJIACHOIO YacCy
(TIBY) ckopouyrothesa. Harimenmmx 3nadens TIBU gocsrae y mromei Ha Mexi
MePEeXOy BiJl )KUTTS JI0 CMEPTi, TOOTO IIpH cpodi camoryocTBa: 22-27 CeKyH/I.

Komuce mucaurens CepeaupoBiuus [Ix.bpyHo cka3as:

"XT0 X0ue M3HATHHANROUIBII TAEMHUIII TPUPOAH, Xail PO3TIILIA€ | BUBYAE MIHIMYM
U 1 MAKCUMYMHUCYIIEPEYHOCTEH 1 mpoTriiexHocTer". IIpu 1iboMy 3 1BOX €KCTpeMyMi
B - MAKCHMyMY IMIHIMYMY, BiH HalO1IbIIe 3HAUCHHS TPHIUISB MIHIMyMY:

"... MIHIMYM, SIK CyOCTaHIIISIBCIX pPEYCH, € OCHOBOIO BCHOT'O, B TOMY YHCIII 1 MAKCUMY
my" http://www.portal-slovo.ru/history/35553.php

Marepian i meromu. s anamzy manux TIBY BUKOpHUCTOBYBAIUCS alTrOPUTMU
cremianmbHOi Teopii BigHOocHOcTi (CTB), a Takok ¢dopmyna pEISTHBICTCHKOIO
yroBiabHeHHs 4yacy Jlopenua-Ennmreiina. Bpaxkaerscsa, mo CTB Moxe
3aCTOCOBYBATHCh IS aHAJI3Y PI3HUX PI3HOBUAIB Yacy, B T.4. 1 O10JOri4HOrO
(V.Knemem). Hagami BUKOPHCTOBYBCSI CHCTEMHUH MIIXI - ONWH 3 Ti€BUX MTPUHOMIB
OyIb-IKOT'0 HAYKOBOTO TOCIiKEHHSI.

Bnacui pmocmimkeHHs. 3a IONOMOrow 3actocyBanHs (opmynu JlopeHna-
Eiinmreiina pmg anamizy TIBY y 3gopoBux mofed 1 CyiUaeHTIB  Oyio
BCTAHOBJICHO, IO IIBUAKICTH OOMIHY PEUOBMH B OpraHi3Mi 3I0pPOBUX JIOJIEH
3MIACHIOEThCA 30UTACBITOBUMHU MIBHAKOCTAMH, piBHEMHU 270-280 TrC. KM / c. Lle
ctanoBUTh 90% mBuakocTi cBity (0,9 c).

Oo6roBopenHsa. Taka mBHAKICTH, 3rigHO 3 myoOnikamismu ¢izuka b.Ilepona
(JI.Menpxicemeka) - HaMBIZOMIIIOrO BHUITYCKHMKA (Di3udHOro (hakylIbTeTy
Kamidopniticekoro yHiBepcurery (M.bepkii), BusBiIeHa pu 00epTaHHI EIEKTPOHIB
B aTOMax HaBKOJIO sA1ep. 3a aHAJIOTIEI0 TaKa * IMBUAKICTH ITOBHHHA OYTH MIPUCYTHS
i B oGepranHi Hamoi [aTakTHKK BifHOCHO LeHTPY Mac Bcecity. ViMoBipHO, came
I MIBUJKICTH MPOAYKYE 4Yac SK SBUIIE 1 € TOJOBHUM YHHHHUKOM, II0 00'€THYE IO
TUITy PE30HAHCY BCi TpHU PiBHI CBITY: (aToM — MIKpPOCBIiT, OOMIH pPEYOBHH B
OpTaHi3Mi JTIOAMHA— MaKpocBiT, ['anakTrka i BcecBiT — MaKpOCBIT) B €JMHE ITiIE.
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Moaudikania BJacTUBOCTeH aJIKaI0iiB
NPOTUNYXJIMHHOTO npenapaty Koniym
3a6onorauit M.A.L, Homyss H.A.Y*, Jos6emxo I'.1.2, Kymim M.IT.%,
Mowmot A.L%Y, Ivurpenko O.I1.1

1) Kuiecvruii nayionanvruil ynisepcumem imeni Tapaca [llesuenka
2) Incmumym ¢pisuxu HAHY
* poluyannadia@gmail.com

CTBOpeHHST €(PEKTUBHUX 1 MaJIOTOKCHYHUX MPOTUIYXJIWHHUX TMpernapaTiB €
OIHMM 3 HANOUIBII aKTyaJbHHMX 3aBJaHb CyYacHOI OHKOJOrI, a MomuQiKaris
(hapMaKkoNOriYHMX BIACTHBOCTEH BXKE€ BIJOMUX MPOTHIYXJIMHHUX AareHTIB,
CIpsMOBaHa Ha MiABHUINEHHS e(eKTHBHOCTI Ta / ab0 3HIKEHHS TOKCHYHOCTI,
PO3TIAOAETHCA SIK TEPCHEKTUBHUN HAMPsAM Ha IUIIXYy PO3POOKH e(PEeKTHBHHUX
MPOTUIYXJIUHHUX IIpenapaTiB. 3 momepeaHix poOiT mo AaHiil TeMi CTaio BIZOMO,
o0 Juis 30imblIeHHs OI0J0riyHOI aKTHBHOCTI Ta IIOKPAIEHHSM JIKYBaJIbHHX
XapaKTePUCTUK OHKOJOriyHoro mnpenapary KoHiyM 0COOIMBO MEPCIEKTHBHUM €
BHUKOPHCTAHHS B IKOCT1 Moau(ikaTopiB QyepeHis.

Po6ora mpucBsiueHa BH3HAYEHHIO aJeKBAaTHOI YMCIOBOI MOZETI IS OIHCY
XapaKTePUCTUK aJIKaJoiAiB OHKOJOriuHoro mpenapary KoHiyMm, 3aJeKHOCTI
(i3UYHUX, eNeKTPO(DI3NYHUX, ONTHYHHUX Ta KOH(POpMAIIHHUX XapaKTCPHUCTHK
ankajoigis KoHiymy Bij XapaKTEpUCTHUK PO3UYMHHUKA, XapaKTEPUCTHK KOMILIEKCIB
ankamoiniB Koriymy 3 rigparoBanum ¢yneperoM C60 y Bozi 3 METOIO BU3HAUCHHS

B pesynprari Oynu BH3HAYeHI KOH(OpMaIiHI, OOTHYHI Ta €IeKTPOdi3uyHl
XapaKTEpUCTHKH ankanoifiB KoHiymy : KoHiiHy, N - METHIIKOHHUIHY, Y -KOHIIIHIHY,
KOHTIJIpUHY 1 IICEBIOKOHTIIPUHY y BOAI 1 BakyyMi, imeHTedikoBaHo cmyru [Y;
JIOBeJIcHa MOXKJIMBICTh KOMIUICKCOYTBOPEHHS Y —KoHinuiny ta C60 y Bomi 3a
PaxyHOK pO3puBY MoaBiitHOTro 3B’s13Ky C=N y MOJIEKYIIi aJKaJIoiny Y -KOHIITHIHY.

B xoni gocmimkeHb Oyl BH3HAYEHI CTPYKTYPHI (hOPMU, pO3paxoBaHi 3HAUYCHHS
TUTIONPHAX MOMEHTIB 1 €Heprii OCHOBHOI'O CTaHy AaJIKallOiqiB, IO BXOMATH IO
CKJIaJy KOHIYMY.

Cwmyram Y nornuHaHHS MOJIEKYIT aJIKajIoiIiB KOHIYMY CITIBCTaBIICHI KOJIMBAHHS
(hToMiB, IO BIAMOBIAAIOTE 3a iX MOSABY. BCTaHOBIEHO, IO BEIHYHHA UIOIBLHOIO
MOMEHTY Ta MaKCHUMAaJbHI JIHIMHI pPO3MIPA MOJEKYIH Y - KOHINHIHY 3 BEIHUKOKO
CTEHIHHIO HMOBIPHOCTI € HE3aJSKHHUMH BCIUYMHAMH, a IXHE 3HAYCHHS
BHU3HAYAETHCS PI3HUMH (PI3MYHUMH IIPOIECAMH.

3a BUKOPHCTAHHS MOJCIBHUX PO3PAXYHKIB JOBEACHO, IO KUTbKICTh CTIHKHX
KOH(MOpMAIITHUX CTaHIB MOJICKYJIH Y- KOHILIIHY 3aJIeKUTh BiJl XapaKTEPHUCTHK
MOJICKYJSIPHOTO OTOYCHHS, ITOKA3aHO, IO Y BOJI CYTTEBO 3POCTA€ BEIHYMHA
JIUTIOJIEHOTO MOMEHTY 10 BiTHOIIICHHI IO HOT'0 3HAYEHHS Y BaKyyMi.

Takoxk Oyno JOBEACHO, IO KOH(OpPMAIiMHHKA CTaH  eIeKTpOodi3udHI
XapakTepUCTUKU (a, OTXKe 1 OiojoriuHa axkTUBHICTB) MOJNeKyd1 KoniiHy, N -
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METHJIKOHUIHY, Y -KOHIIMiHY, KOHTI[PHHY 1 TICEBIOKOHTIIPUHY 3aJI&KUTh Bill
BJIACTUBOCTEH iX pO3UMHHUKA.

Metal micro-detectors for imaging and beam profile monitoring in
radiation therapy
lakovenko V.1?*, Kovalchuk O.%, Sorokin lu.t?, Pugatch V.1,
Okhrimenko O.%, Prezado Y.*, Martinez-Rovira 1.4, lliukhina A.1°

1) Institute for Nuclear Research NAS of Ukraine, Kyiv
2) Cancer Center “INNOVACIA”,
3) GSI, Darmstadt,
4) IMNC, IN2P3, Orsay,
5) Taras Shevchenko National University of Kyiv, Kyiv
* vic.yakovenko@gmail.com

The main goal of radiotherapy is to deposit a high dose of ionizing radiation in a
tumor, while keeping the absorbed dose in the surrounding healthy tissue at a
tolerant level. Radiation therapy requires radiation hard beam monitoring devices
providing dose distribution measurements and imaging in real time.

Metal micro-detectors (MMD) have been developed at Kiev Institute for Nuclear
Research (KINR) in collaboration with researchers from MPIfK (Heidelberg) and
DESY (Hamburg). MMD physics and techniques are discussed for applications in
measuring and imaging of charged particles and synchrotron radiation beams. An
extremely low thickness (1 pm) of the MMD in combination with its high radiation
tolerance (about 100 MGy) introduces an opportunity to keep a device in the beam
permanently. These advantages allow the creation of reliable radiation monitoring
systems for radiation therapy applications.

Our team participates in studies of non-invasive 3D dose monitoring for charged
particle radiation therapy. To provide the precise beam profile monitoring a (64 x
64)-channel X-Y MMD was produced at KINR. Test studies were performed with
X-rays generated at linear accelerators of KINR (5 MeV) and Cancer Center
“Innovacia” (Varian Clinac 2100C at 6 and 10 MeV). Hadron beams (protons,
12C-ions and 160-ions) were explored for the MMD characterization at Heidelberg
lon-Beam Therapy Center. MMD has shown reliable performance for online beam
profile monitoring. Once calibrated, the detector could also be used for dose
monitoring in real time. The results of our studies suggest the possibility of MMD
application in clinical practice.
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BnjimB MarHiTHOro moJjisi Ha CTPYKTYPH KJIACTepPiB IJII0KO3H
. *
Teniman K., Msruenko 1O., Bepryn JI., 3a6amura HO.

Kuiscoxuii nayionanonuii ynieepcumem imeni Tapaca llleguenxa
* keit1989@ukr.net

Bimomo[1], 110 BIUIMB €JIEKTPOMArHITHOIO BUIIPOMIHIOBAHHS CYTTEBO BIUIMBAE
Ha Oioi3uMuHI mporecu, sKi BiAOYBalOThCI B OpraHiami JromuHu. HaitOinbin
YYTJIMBOIO JI0 BIUIMBY MAarHiTHOrO IOJII € CHCTEMa KPOBi, SIKa CKIAJA€ThCA 3
0araTh0X KOMITOHEHTIB, Y TOMY YHUCII 1 TJIIOKO3H.

JlocmipkyBaBCsl BIUIMB MArHITHOTO TMOJISE Ha CTPYKTYPY KJIacTepiB TIIFOKO3M B
MOJENBHUX CHCTEMAaX — BOAHHUX PO3YMHIB TJIIOKO3M pPi3HOI KOHIIEHTpAIlil.
BumipioBanach B’SI3KICTh JaHUX CHCTEM, 3a JOIOMOIOK CKCIIEPUMEHTAIbHOL
METOJUKH, sika Oa3yeTbcsi Ha Mmeroni Crokca [2]. BeraHoBneHo, 1o Jist ciaOKux
Mar”iTHUX HOMIB (TOPSIKY AeKUTbKOX MTII) 3HUKYIOTh B’SA3KICTh BOJHUX PO3YMHIB
rmoko3n  Oimst  10%. 3a3HaueHe 3HIDKEHHS B’SI3KOCTI, HAa JYMKY aBTOpIB,

00YMOBJICHO OPIEHTAIIIEI0 KJIACTEPIB 32 HAMIPSIMOM MArHiTHOT'O IOJIS.

1. boupaps I".B., llleBuenko B.B., [Toaskos I1.1. Ta iH., BiusiHue MarHuTHOro MOJIS HA MOKa3aTeNM KPOBU. —
Pexxum focrymy: http:/www.biophys.ru/archive/crimea2011/abstr-p168.pdf —25.09.2014

2. Yuriy O. Myagchenko, Kate O. Teliman, Liena Yu. Vergun, Oksana S. Svechnikova. The experimental
methods for research of biomolecules water solutions in magnetic field,- Abstract of 6th International Conference
PLMMP - 2014, 9-5P — P. 223
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3acrocyBaHHs IJIilepHHY AJs y1ocKOHaJIeHHs: MPT-ckanyBanHs
Bepryn J1.I0.Y", Banak 5.B.?, Ceunikosa O.C.%, Omiiiaux A.B.!

1) Kuiecokuil Hayionaneruil ynisepcumem imeni Tapaca llleeuenka,
Qizuunuil paxyremem, xagedpa MoaeKynapHol Qizuxu
2) IV HICXX imeni M.M.Amocoea MAH Yxpainu
* aktanl@univ.kiev.ua

Jnst  mglarHOCTHKM M'SKMX TKaHMH 1pH  mpoBeaeHHi MPT-  mocimimkeHb
BHKOPHCTOBYIOTh PEUOBHMHH, IO 3MIHIOIOTH pelaKcalliiiHi BJIaCTHMBOCTI TKaHMH, a
came, -mapa-, -cynep- i ¢pepomarneruku [1]. Ilpu nmpoBenenni MPT - oOcrexeHHs
B WIKIpl JIFOAMHH, IO BUKOHYE (DYHKIII 3aXHMCHOro 0ap'epy, MOXKYTh BHHHKATH
penaKcaiiiiii mpolecH, IOB'S3aHi 13 BIUIMBOM IIOCTIHHOIO MArHITHOIO IIOJS.
Bigomo, 110 [Iis  MOCTIAHOrO MAarHiTHOrO IOJS Ha HIKIPY JIFOAWHH BigOyBaeThCs
npu Hanpyxernocti 0,7 epcren [2]. IloBepxHeBuii map mkipu (emigepmic) €
BIIOPSIZIKOBAHOIO CTPYKTYPOIO, IO CKJIANAEThCA 3 Oe3'sIAepHUX KIIITHH, 3aIIOBHEHUX
HEPO3UYMHHHM KEPATHHOM, 1 MUKKIITHHHHM JimigHuM matpukcom [3]. Emigepmic
MICTUTh Pi3HOTO poay Aedektu. Ilim BIJIMBOM 30BHIIIHIX YMHHUKIB 3a3HAa4eHI
neeKTH MOXKYTh MICTUTH MAarHiTHI YaCTUHKH, SIKI TOTPAIUISIOTh B OpraHi3M i3
HaBKOJIMIIIHEOTO cepefoBuina. Y pobori [3] OyB 3ampomoHoBaHMi (Bi3UUHHI
MEXaHi3M BILIMBY IOCTIHHOTO MarHITHOr'O ITOJISI Ha eMifepMic JIFOAWHU, OB I3aHUH
31 3MIiHOIO po3MipiB 1 opM medexTHHUX 30H. JIJIs BHKIIIOUEHHS Iii TAKHX 30H Ha
mponec CKaHyBaHHS 1Opu  npoBedeHHi  MPT-gocnimpkeHs  IMPONOHYETHCS
BUKOPHMCTATH IDJIIEPUH, SK PEYOBMHY 3 JlaMarHiTHUMH BJIACTHBOCTSIMH.
Jocnimkennss mpoBomunucs Ha ycraHoBill Toshiba Titan 1,5 Tl B mpomeci
eKCIIEPHMMEHTY CKaHYBallUCh KHCTI PYK, IONEpeaHbO OOpOOJICHI TJIillepuHOM
(T'OCT 6259-75 "ama" TOB HIIJ "Anshapyc"). Takox Oya0 IIpoBemeHO
CKaHyBaHHS PYK 3 HAHECEHHUM IJILIEPUHOM, IO, IePe] HAHECCHHSM, IONEPEIHbO
BUTPUMYBABCS B IOCTIMHOMY MAarHiTHOMY ITIONi, 1HAYKIiS SKOro cKiajgaina 4
epcten. s mopiBHSHHS OyJd OTpHMaHI 300paKeHHs KHCTI PYKH, HeoOpOOIeHO1
rainepuHoM. Ilpu aHaii3l pe3yabTaTiB  Oyjo0 BCTAHOBJIEHO, 1[0 BUKOPHUCTAHHS
HAMarHideHoro TIJIIepuHy CcOpuse 30UIBIICHHIO 3EPHUCTOCTI Ha 300pa’keHHI
M'SKHX TKaHHH. 3p00jI€HO BHCHOBOK IIPO BIUIMB HAMAarHi4eHOIo IUILIEPHHY Ha
BIIOPSIAKYBAaHHS peJaKcaliiHUX IPOLECIB B MOBEPXHEBOMY IIapl LIKIPH JIFOJUHHU

ITiJ] JTIEF0 MAarHITHUX OB, 110 CTBOPIOIOTHCS B ycTaHoBIi Toshiba Titan 1,5 T1.

1.Felix R., Heshiski A, Hricak H. Magnevist. Monograph 4th edd. — Berlin:
Blackwell Science, 2001. — 242 p

2Tonosun H.M., Kypuxk M.B., Tapmara H.M. MaruutHoe mosie 3eMJIM M 3I0POBbE YENOBEKA. —
BuomMenuuuHCKIe TEXHOJIOTUH U PaAn03IeKTpOHKKa, Ne5 -6, Mocksa, 2002.

3.Vergun Liena. Yu., Zagorodnia Olga. A., Teliman Katerina.O. Molecular Mechanism of Disordering the
Epidermis Structure Under the Effect of Static Magnetic Field. Journal of Physical Science and Application
2013,3(2),312-315.
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Theoretical estimation of the slice thickness in digital tomosynthesis
Motolyga O., Miroshnichenko S.2, Nevgasimii A.2, Senchurov S.**

1) Taras Shevchenko National University of Kyiv
2) Teleoptic PRA
* sergsenc@mail.univ.kiev.ua

Digital tomosynthesis is one of the emerging technologies in medical imaging. It
allows the reasonable compromise between image quality, 3D reconstruction and
patient dose. Today on market are several models of digital tomosynthesis
equipment, mainly general purpose tomosynthesis equipment and mammographic
tomosynthesis equipment. Technically there is possibility to use numerous variants
of X-ray tube and digital receptor movement and variety of the reconstruction
algorithms. During the design of the digital tomosynthesis system we need some
estimations of the relationship between the angular scan range, number of
projection images, and the reconstruction quality. The aim of our study is to obtain
corresponding theoretical dependencies.

Slice thickness is assumed the distance between reconstructed planes, where the
intensity of the in-plane object decreases two times. Slice thickness was calculated
from simple geometrical considerations. It appeared to be proportionally dependent
on the in-plane geometrical size of the object.

Another problem which appears during the design of the tomosynthesis system
is the relation between the number of voxels and the number of projections. The
minimal number of projections needed for the reconstruction was calculated in the
algebraic reconstruction approach depending on the number of voxels. Number of
projections is inverse proportional to the projection pixel size.
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IlopiBHSIHHS XapaKTepPHCTHK raJoJliHIEBUX eKPaHiB Pi3HUX MOKOJIIHb
. * .
Acnamosa J1.1.Y, Mipomnanuenko H.C.1?", Kyniu €.B.}, Menenescbka H.B .2,
Pagnko I[.A.Z, MiponrHIYeHKO C.1?

1) Kuiscoxuii nayionanwhuil ynisepcumem imeni Tapaca Illesuenxa
2) Hayxoso-eupobruue 06 ‘conanns « Teneonmury
* mns@teleoptic-pra.com.ua

IIpu pentrenorpahiyHOMy OOCTEKEHHI BHYTPIIIHIX OPTraHiB Tijla Malie€HTa I
Bi3yamizarii 300pa)keHHsI Ha ILTIBI[I a00 MOHITOPI KOMII‘IOTepa BHKOPHUCTOBYIOTh
creniaiabHi QuryopeciieHTHI (MOCHII00Yi) eKpanu. BiqoMi HACTYITHI THUIIK €KPaHIB:
kainblid-Boiabhpamori (CaWO4), nantanori (La) ragoniniesi (Gd), BIockoHaieH1
ragomninieBi (Gd DRZ) ta uesiii-tiogosi (Csl).

3HaveHHs KOeIlliEHTIB MOTJIMHAHHS PI3HUX €KPaHIB 3MIHIOIOTHCS B 3aJICKHOCTI
BiJ eHeprii peHTreHiBchbkux GoToHiB. CaWO4 expaHu MarOTh HU3bKI KOSPIIIEHTH
MOTJIMHAHHS, TOMY IX HE PEKOMEHAYEThCS BHKOPHUCTOBYBATH IIPXM HAIpy3i Ha
Tpy61ti Buie 80 kB. Csl ekpann MaroTh BHCOKY aOCOPOLIHHY CIIPOMOXKHICTB, IIIO
JI03BOJISIE 3MEHIIMTH J03y Ha IMAI[lEHTa, HE MOTIPIIYIOYH SKICTh 300pa)KEeHHS.
OpHak Taki eKpaHM MarOTh HHM3bKI €KCILTyaTal[iiiHI XapaKTEPHUCTHKHA Ta BUCOKY
BapTICTh, 110 00MeEXKye Tx BukopucraHasa. Expanu ¢ mominopopamu (La, Gd u Gd
DRZ) maroTh nemo MeHIni KoedillieHTH IOrIMHAHHSA, aje He BUMOIUIMBI IIpU
eKCILTyaTarlii.

Bigomi mocaimkenns La 1 Gd ekpaHiB, B SKMX CTBEPIKYEThCS, IO I Yac
0OCTe)KCHHS MAIli€EHTIB Ha HU3bKHX Hampyrax Gd ekpaHW MaroTh «IIpOBa» Ha
rpadiky 3alIeKHOCTI SCKPaBOCTI 300pa’KeHHsS BiJ HAIPyTH Ha PEHTICHIBCHKIN
TpyOILl B opiBHAHHI 3 La ekpanamu. 3 [[bOro BUIUIMBAE, IO Mij Yac 00CTEKEHb Ha
HU3BKMAX HAmNpyrax MpH MaluX eKCIO3UIISIX BUKOPHCTAaHHS TaKUX eKpaHiB
HeOakaHe.

OCKIIBKY TaKl JOCIImKeHHs BUKOoHaH1 1j1g Gd ekpaHiB MEPLIOro MOKOIIHHS, TO
METOI0 HaIlUX JOCIIIKEHb OYJI0 IepeBipKa BHINE BUKIIAJICHUX CTBEpKeHb M1t Gd
DRZ expaniB, ski po3poOmeHi mi3Hime. B ekcrmepuMeHTax OTpHUMYyBaIHCS
300paxkenHs y guamna3oHi Hampyr 40-100 kB Ta excro3uirii 1 MAc.

OrmiHkKa pe3yJbTaTiB €EKCIIEPUMEHTIB IIOKa3aja, IO «IIpoBaJ» Ha rpadiky
3aJICKHOCT1 SICKPABOCT1 300pa)KEHHS BiJl HAIPYTd HA PEHTTCHIBCHKIA TpyOIi mjs
Gd DRZ ekpaHniB BijcyTHil i B iJIOMY TaKi 3HaYeHHS SICKpaBOCTi BUIIE, HiX y La i
Gd ekpaniB paHHIX MTOKOJiHE. BHACITIIOK I[OI0 MOXKHA 3pOOMTH BUCHOBOK, 1m0 Gd
DRZ exkpaHM MOKHA 3aCTOCOBYBaTH y BChOMY Jialia3oHi Hampyr NP Malux
ekcrro3umiax. [IpH IIbOMYy BHCOKI EKCILITyaTaIliiiHi XapaKTEPUCTHUKH 1 HEBHUCOKA
BapTicTh, B nopiBHsAHHI 3 Csl ekpanamu, podbuts 3actocyBanHs Gd DRZ ekpanis
JOIUTBHUM JUIS 3aCTOCYBaHHS B YMOBaX €KOHOMIUHOI CHTYaIlii Y KpaiHu.
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PaaianiviHuM 3axucr
Radiation protection

Radiation safety aspects during 11-MeV
medical cyclotron operation and maintenance
Bondar B.M. **, Mikhnytsky I.B.*, Kmetyuk Ya.V.*

1) All-Ukrainian Center for Radiosurgery of the Clinical Hospital “Feofania
2) Nuclear Physics Department, Taras Shevchenko National University
* miarex@ukr.net

The tracer production technologies have found widespread applications in
nuclear medicine, especially for radionuclide imaging. In particular, they are
necessary for positron emission tomography (PET), and a lot of PET tracers can be
produced through the proton induced nuclear reactions, such as (p,n) and (p,o)
using low energy cyclotrons. The usage of cyclotrons leads to radiation exposure,
caused by prompt radiation, produced tracer and induced activity. Moreover, in
most cases cyclotron maintenance requires handling of radioactive components and
wastes. Therefore, special attention should be paid to the radiation safety aspects,
providing additional shielding and dose control for personnel, who perform
cyclotron operation and technical support.

In this work we consider the radiation safety aspects of tracer production
technology, required for PET with 18F-FDG. The main sources of radiation
exposure and the efficiency of a cyclotron shielding were analyzed. The neutron
and gamma dose rates were measured on a working places using RadEye B-20 and
RadEye PX (with NRD probe) dosimeters and the effective dose to personnel,
performing operation and technical support of a cyclotron was estimated with the
help of electronic personnel dosimeters EPD Mk2+ and thermoluminiscence
dosimeters TLD Harshaw 100.
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Ouninka BMicTy IPMPOAHHUX PAJIOHYKJIIIIB Y
3aJMIIKax (BiAxoaax) BUPOOHUYOI AisIbHOCTI
Axcwonos M.Y", TTasnenko T.}, Makaposceka O.2,
®pusiok M1, I1a6ynina H., Tapaciok O.!

1) IV "Incmumym ziciecnu ma meouurnoi exonoeii im. O.M. Mapzeesa HAMH Ykpainu"
2) Hepoicasna incnexyis s10epHo20 pe2yniosants Ykpainu
* nvaksl@gmail.com

Bigxomam Ta 3anMIIKaM IOOPHEMCTB, SIKi 3OIACHIOIOTH JOOYBaHHS Ta
IepepoOKy KOPHCHHMX KOIAJWH, MPUTAMAHHHUN IMIBHINEHHUN BMICT MPHUPOIHUX
pamionykaigis (ITPH). B Ykpaini Ha c50roaHi Taki BiIX0IU 3HAXOAATHECA Y BUIIISI
3BQJIMII, SKI HAKOMUYYIOTHCS MOOIHM3Y BIAMOBIAHUX MiAIPUEMCTB I MOXYTh OyTH
JOCTYIHI JUIs HAaceNIeHHS 4epe3 BIJICYTHICTh 32 HHMMH KOHTpOJO. Y pasi
BHKOPHCTAHHS [HUX BIIXOZIB, HAIIPUKIAI, IIPU IHIUBIAyaJIbHOMY OYMTIBHHITBI IS
MiJICKNIOK Ta (QYHAAMEHTIB TOIO HACENEHHS MOXE 3a3HaBaTH JIOJATKOBOI'O
OITPOMIHEHHSI.

UHHHUMH BITYM3HAHUMH HOpMaTUBHUMHU mokyMmeHTamu ("Hopmu pamiariiinol
Oe3mexn” Ta "OCHOBHI caHIiTapHi MpaBuia 3a0e3ledeHHs pamiamiiHol Oe3mexu
VYkpainun") smict [IPH y 3anumikax (Bigxomax) HE periiaMEHTYEThCs, a BU3HAUCHO
JIUIIIE JO30B1 OOMEXKEHHS OIMPOMIHEHHS HAa POOOYHX MICIISX.

B pamkax cmiBmpairi 3a MeMopadaymMmoM Mk JIY "IHCTUTYT ririeHu Ta MEIUYHOT
exojorii iMm. O.M. Map3eesa HAMHY" Ta JlepkaBHOIO IHCIICKIIIEIO SIIEPHOIO
peryimoBaHHS YKpalHU JOCHIKYBAJIUCh 3ajJMINKA Ta BIIXOOHW isUIBHOCTI
MAIPUEMCTB 3 ImiaBuIneHuM BmicTroM ITPH.

Byno mpoBemeHO 3a  OMOMOTOI0  TaMMa-CHEKTPOMETPHYHOTO  METOIY
BUMIpIOBaHHg mmuToMOl aktmBHOCTI IIPH pamiro-226, Ttopiro-232, kamiro-40,
cBuHIO-210, ypany-238 Ta ypany-235 y 187 3pa3kax 3aJuIIKIB BHPOOHHUYOL
JIsUIbHOCTI 39 mianpueMcTB YKpaiHH 3 BHIOOYTKY Ta IEPEPOOKH KOPHCHHUX
KOITAJINH (maTMBHO-CHEPTeTHUYHU I KOMILIEKC, Ha(TOra3ona, TIpHUYO-
MeTalypriifHa, 3a7i30pyJHa MPOMHCIOBICTh, YOpPHA ¥ KOJIHOPOBA METANYpris Ta
1HIIL ).

3a pe3ymbraTaMH IPOBEACHUX JOCITIDKEHb BCTAHOBICHO, IO y moHam 90 %
3pa3KiB 3aMIIKIB BUPOOHHWUOI MiSUIBHOCTI AOCHIIKEHUX IMANPHEMCTB 3HAYCHHS
nuToMoi aktuBHOCTI [IPH He nepeBuinye pebhepentaux piBHiB MAT'ATE 3a piBHeM
BMICTY pamioHykiIigiB. Jlume migmpuemMcTBa Ha(TOra3oBOi IMPOMMCIOBOCTI
MoTpeOyIOTh 000B’3KOBOT'0 PAIiallifHOTO KOHTPOIIO Y 3B’S3KY 3 IMEPEBUILICHHIM Y
nmonan 10 pasis pedepentanx piBHiB MAI'ATE 3a pagiem-226 ta Topiem-232.
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CyuacHmuii cTaH pajaianiiHoi Oe3nexku B YKpaiHi
IMaBnenko T.O.

Y "Tncmumym eicienu ma meouurnoi exonoeii im. O.M. Mapzeeea HAMH Ykpainu"
tpavlenko@ukr.net

JlomoBigp MpHUCBSYEHA CTPYKTYPHHM IIpoOIeMaM pPEryilioBaHHS pajialiidHol
Oe3meky Ta MPOTHPAMIalliiHOTO 3aXUCTYy HACENCHHsS B YKpaiHi Ta rapMmoHizairii
BITYM3HIHOI HOPMATHBHOI 0a3M 10 CTAHIAPTIB TUPEKTHB «EBPOATOMY.

Jlo HemaBHBOIO Yacy PeryasaTopHi (PyHKIIl B Wid ramy3i Oyjao MOOIIEHO MiX
pagionoriuaumu Bigminamu Cnyxou CaHenigHarasay, sSKi BiAMOBIOaIH 3a 30POB’ s
HaceleHHs, Ta Jlep)kaBHOIO IHCIEKIIEI0 saepHoro perymoanus ([JISIP), sxa
OIMKyBajacs MUTAaHHAMU pajianiiinol Oe3meku. CroromHi M (HaKTHYHO MAEMO
TUIbKU ofHoro peryisitopa — JIAP. IlocTaroTh muTaHHS: SKi CTPYKTYPH 1 SKOIO
Mipol0 OyayTh KOHTPOJIOBATH ONPOMIHEHHS HACEICHHS; XTO BIANOBIAae 3a
pajiamiiHuX MOHITOPHHT; XTO BiJIIOBIJa€ 3a PO3pOOKY HOPMATHBIB TOIIIO.

Hpyra wuyactuna pgomoBimi Oyme crocyBaTthcs 0Oe3MOCEpENHBO  IMHTAaHb
BIMOBIIHOCTI  YKpaiHCbKOI HOPMATHUBHOI 0a3d BHUMOraM HOBOi CHCTEMH
MIPOTUPAIIAIlIHHOr0 3aXMCTy, SKI IPAKTHYHO PEeajai3oBaHl Y HOBHUX IUPEKTHBAX
«EBpoaromy», Ta IPoOIIeEM TapMOHI3aMii I[UX JOKYMEHTIB. BilbLIiCTh BITYUM3HSHUX
HOPMATHBHUX JIOKYMEHTIB 3aCTOCOBYIOTH <GKOPCTKY» CHCTEMY PEry/IiOBaHHS Ha
BIAMIHY BIJ «THYYKOI» €BpOIEHCHKOI CHCTEMH, B OCHOBY SKOI 3aKJIaJcHO
MPUHIIUIN «BUIPABIAHOCTI» Ta «omTtuMizaiii». OKpiM TOro, y BITUH3HSHIN
HOPMATHBHO-TIPABOBIiii 0a3i BiACYTHS HH3Ka TEPMIHIB Ta IOHATh, Ha SKHX
OyIyeThCs €BPOIEHChKA CHCTEMa, a TAKOK BHUMOT IOJ0 KOHTPOJII MEIUYHOIO
ONPOMiHEHHS, TPUPOTHHUX PAMIOHYKIIIIIB ¥ BiAX0AaX MiAMTPHEMCTRB TOIIIO.

Y nmonoBigl Takox OyAyTh HOpUBEIAEHI CTPYKTypa Ta BEIWYHMHA JO30BOIO
HaBaHTa)KEHHS HACEICHHS YKpaiHH Ta OKpECIeHI HAlpsAMKH PO3BUTKY CHCTEMHU
MIPOTUPATIAIIITHOrO 3aXUCTY, CIOPSMOBaHI Ha 3MEHIIEHHS BIUIMBY Ha 3II0POB’S
HacelleHHs paJlialiifHOro YNHHUKA.
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Cucremu aaAMiHiCTPYBaHHS JaHUX, SIK O/IMH 3 3ac00iB 3a0e3ne4eHHs
KOHTPOJIIO 32 0e3MeKO0I0 Yy BiliJIeHHI poMeHeBol Tepamii
Cnixenxo H.1O., Hapaescrkuii O.A., 3enincekuii P.M.”,

Bbypuk B.M., JleonoBuy A.JI.

MI] «Kibep xninika Cniscenxoy
* zelinskyi.ruslan@gmail.com

Mera. CyuacHe BIJUIJICHHSA MPOMEHEBOi  Tepamii € CKJIAIHUM
0araTOKOMIIOHEHTHHM KOMIUIEKCOM, JUIsl (DYHKIIIOHYBaHHS SIKOrO HEOOXiJHA YiTka
B3a€EMOJIiI MDK JIarHOCTUYHHUM, IUIAHYBaJIbHHUM Ta JIIKYBAIbHHM CTPYKTYPHUMH
€IIEeMEHTaMH  CHCTEMH. EdexktuBHa B3aemomis iH(pOpMAIifHUX TOTOKIB,
3a0e3Meuy€eThCs aJAMIHICTPATUBHIMH CHCTEMaMH OOPOOKH JaHHMX.

Meronu 1 matepiamu. 3 2012 poky B ML «Kibep Kiminika CmikeHnka» s
00poOKkK Ta KoopauHaIii iHGOpPMAIIfHUX JaHUX B BIAAIICHHI IPOMEHEBOI Tepamil
BHKOPHCTOBYEThCS anMmiHicTpaTuBHa cucteMa MOSAIQ. 3 ciuns 2012 1o BepecHs
2014 oOyno B cucremy MOSAIQ Oynu BBeneHi naHi 474 XBOpHX, SKUM
MPOBOIMIIOCK JIIKYBaHHS Ha JiHiiHOMY nipuckoproBadi Elekta Synergy.

AnminictpatuBHa cucteMa MOSAIQ BHKOPHUCTOBYBajach Ui peeECTparlii
repioguyHoro KoHTpoar (quality assurance) TEXHIYHHMX IapaMeTpiB JIIHIHHOrO
NpUCKOpIOBaYa. BHoOCHMIMCH JaHl IIOJAEHHOI, IIOTH)KHEBOI, IIOMICSIYHOI,
[IOKBAPTAJIBHOI Ta MIOpiuHOT Beprdikalii mapaMeTpiB THIHHOTO MPHUCKOPIOBAYA.

Ha erami mnpu3HavyeHHs 034 Ta IUIAHYBAaHHS IIPOMEHEBOIO JIIKYBaHHS
IIPOBOAMIIOCHE BHECEHHS, HAKOITMYEHHS Ta IIepeaada Beiei MenuuHoi iHdopMaltii, B
toMy umuciai DICOM 300paskeHb, AO3HHUX PO3MNOMAUIIB Ta IUIAHIB IPOMEHEBOrO
mikyBaHHS. I1ig 9ac yKITaJKy Ta MO3UIIIOHYBaHHS MMAIIEHTA, 32 JOITOMOT O CHCTEMHU
MOSAIQ mpoBoamiiack Bepu(IKallisd MPaBUILHOCTI PO3MINIEHHS IaIlil€HTa Ha
JIKYBaJILHOMY CTOJII Ta aBTOMAaTHYHE HaJAIITyBaHHS IIOJOXKEHHsS maiieHta. Ilpu
mpoBeJicHHI ompoMmiHeHHS cucreMa MOSAIQ  3abesmeuyBana KOHTPOJb 3a
BIAMMYCKOM pa3oBOi Ta CyMapHOi [03H, BCTAHOBIIEHHS JIMITIB J03, IO
MiATBEPKYBaJIa KOPEKTHICTh IIJIaHY OMPOMIHEHHS i, TAKMM YHMHOM, JO3BOJISIIA
3a0e3meuyBaTH Oe3MeKy MalieHTa.

3py4HICTh Y BHKOPHCTAHHI JJIsI aBTOPU30BAHUX KOPHUCTYBadiB (JIIKAp-OHKOJIOT,
MIPOMEHEBUI  TEpameBT, MEOWYHHK (I3UK, pPEHTreH-1a00opaHT, METUIHUN
aJMIHICTpAaTOP) Ta IEPCOHAIBHE HANAIITYBaHHS HEOOXITHUX (DYHKIIHA, poOOUMx
CTOPIHOK, a TaKOX BEIEHHSA JOKYMEHTAllll y €JICKTPOHHOMY  BHIJISI
YHEMOJJIMBIIOBAJIO BTPATy JaHUX Ta HMOBIPHICTH TOMHIIOK IMPH TPOBEICHHS
JIIKYBAHHS OHKOJIOTYHUX XBOPHUX.

BucHoBku: CucreMa HaJa€ MOMKJIMBICTH MOHITOPHHIY IiJ Yac IiarHOCTHKH,
TJIaHyBaHHS, JIIKyBaHHS Ta (ikcalii BiJaleHuX HACTIIKIB JIIKYBaHHS OHKOXBOPHX.
Cucrema MOSAIQ € omgHuMm 3 ximo4oBuX (aktopiB 3abesriedeHHs Oe3leKku y
OHKOJIOTTYHUX 3aKJIajax.
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Ouninka BIUIMBY HA JOBKIJUIA eKCIIyaTamil
LenTpy no3nTponHo-emiciiinoi Tomorpadii
laitnap 0.B.", Tpumumn B.B.%, CBapuueBchbKa 0O.B.},
Masnenxo 1.0.%, Taiinap B.O.2

1) Incmumym si0eprux docnioxcens HAH Ykpainu
2) Kuiscokuil Hayionanvruil yHieepcumem imeni Tapaca Illesuenka
* svarich@kinr kiev.ua

VY M. JloHeubk OyayeThes cydacHuid LIeHTp paHHBOTO BUSBICHHS OHKOJOTIYHHX
3aXBOPIOBaHb 13 3aCTOCYBAHHIM MO3UTPOHHO-eMiciiiHoi Tomorpadii (ITIET-mentp),
B SAKOMY JUIS BHUTOTOBIEHHS (ropaeokcurmokosu (D) wa ocHOBI
KOPOTKOICHYIO4YOro pamioHykiminy 18F BHKOpPHUCTOBYBAaTMMETHCS  MEIUYHHUI
uuknorpod MINITrace ¢pipmu GE Medical systems,

Byno npoBeneHo omninky BIUMBY Ha JHOBKULIs ekcrutyaranii [IET-ueHTpy mpu
HOpPMAaJIbHOMY PEKUMI pOOOTH Ta aBapiiHUX CUTYAIlisX.

[Tpu HOpManbHOMY peskuMi podoTu TTIET-neHTpy pamioaktusHi pedoBunu (PP)
OyIyTh JOKaIi30BaHI CHCTEMOIO 3aXHUCHUX Oap’epiB (KOHTEHHEpaMH, 3aXHCHHUMH
eKpaHaMH, eJIEMEHTaMH TEXHOJIOIYHOro 00 IHAHHS, POOOUYNMH MIPUMIILEHHIMH ),
SKI TEPEeIKO/DKATUMYTh 1X O€3[0CepeIHbOMY KOHTAaKTy 3 HaBKOJHIIHIM
cepenopumeM. Buxig PP 3a mexi IIET-meHTpy Ta iX BIJIMB Ha JOBKULISA 1
HacelIeHHS MOXJIMBHHA 3a PaxyHOK BHKHIIB 1 CKUIIB, IS 3MEHIIECHHS SKHX
BHKOPHCTOBYBATHMYThCSI CUCTEMH CIICI{BEHTHIISALIT Ta CIICIKaHaJI3allii.

IIpu pos3paxyHkax BIIMBY ekciuryatamii [IET-neHTpy Ha MOBITpsiHE 1 BOIHE
CEPEIOBUINIA BUKOPHCTOBYBAIM HOPMATHBHI MOKYMEHTH YKpaiHH, PEKOMEHIAIlii
MATI'ATE, cydacui mporpamui mpoayktu (HotSpot, FRAMES, MCNP,
MicroShield).

3a IPOrHO3HMMU OLIIHKAMH, IIPH HOPMAIIBHOMY PEKHMI pOOOTH MaKCHMAaJIbHUI
poboBuii  Buxkma 18F 3 BeHTuALiliHOI TpyOM  OJIOKY  BHIOTOBJICHHS
¢dbropaecokcurioko3n (bB®) He nepepunyBatume 1,85-107 Bk. IIpu npomy pidaa
eheKTUBHA 1032 OMPOMIHEHHS HACCIIeHHS He mepeBuiyBatume 8,2-10-8 3B, mo
maitxke B 500 pasiB MeHIIe KBOTU JIiMiTy a03u 40 MK3B/piK, sIKa BCTaHOBIICHA
Hopmamu pamiamiitnoi 6esnexn Yipainn (HPBY-97) mnst pedepentHoro simepHo-
paziamifHoro 00'eKTy.

MakcumanbHa aKTHBHICTH pamioHykiminy 18F y crigamx Bomax (Ha KiHEIb
JIpyTroi 3MIHM HOPMAaJIbHOI eKCIuTyaTalii) y BiacTiiiauky bB® cranoButnMe ~ 108
bk 18F, a y BiacTiiiHuKy OJoky pamionykmanoi giarHoctuku (BPJI) — 1,87 - 109
bk. Ilicas iX BUTPUMKH Ha TPOTA31 HE MeEHIE 24 TOAWH Iepea CKUIAHHSM JI0
moOyTOBOI KaHaITi3aIii KOHIeHTparlist pagionykiiny 18F y ckumax Oyne HIKYOIO 3a
pO3paxoBaHe 3HAYCHHS JIOIYCTUMOI KOHIIEHTpAIlii y MUTHIA BOAl JuIsl KaTeropii B
(JAKBingest).

[Ipn makcuManbHIM TpOeKTHIM aBapii (BiACYTHICTH QimbTpamii B cUcCTeMi
cnenBeHTW AT 3 BukunoM 18F y moBiTpsiHe cepeioBuIlle MaKCMMaJlbHA CyMapHa
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edexTruBHa 103a 0ci0 3 HaceneHHA He nmepeBUUTH 1,2-10-5 3B (Ha Bincrani 10 m
Bij OymiBIIi).

ABapiiiHi CKUJM PpaJiOaKTUBHUX PEUYOBHH OC3MOCEPETHBO Y  JIOBKULIA
BHKJTIOUAIOTHCS 3aBJSKH 3aXMCHUM 3aco0aM 1 3axomaM, mependoaueHum B [IET-
LEHTPI.

Y  Bumaaky aBapidiHOrO  CKUAY  BCi€l  HampamboOBaHOI  aKTUBHOCTI
pamionykiainy18F (9,25-1010 bk 3a 1uki) g0 6aka-BiacTiiHUKA Micas 24-TOXMHHOL
BUTPUMKH HOr0 CyMapHa aKTHUBHICTh 3MeEHIIUThCA 10 ~107 Bk, a mmToma
aKTHBHICT — 10 ~ 5 MBbx/M3, mo umkue JKBingest ams 18F. Criuni Bogu 3
TaKoK KOHIIGHTpallier pamioHykninyl8F MokHa ckupgatd 110 1OOYTOBOI
KaHaJTi3alrii.

TakuM YHHOM, BHMXOIMYM 3 TPUBEACHUX IMPOTHO3HUX OI[IHOK BILIUBY
excrutyatamii [IET-neHTpy Ha MOBKULISA IpH HOPMAJIBHOMY pPEXHUMI poOOTH Ta
MPOEKTHUX aBapisix, MOXKHA 3POOUTH BHUCHOBOK, III0 el BIUIUB HE MPHU3BEAE O
[TOHATHOPMOBOT'O PU3HUKY.

Oob6aannanna ¢pipmu Kanbeppa Iakkapa
JJISL IO3UMETPUYHOI0 OCHAIIEHHSI MeIUHOI pagioJiorii
Camouepnux C.B.

BAT «Kanbeppa [laxkapoy
s.samochernykh@cpce.net

dipma Kanbeppa I[lakkapn BHKOHYe MpoJak, YCTaHOBKY, TapaHTiiHE Ta
micnArapaHTiiiHe 00CIyroByBaHHs oOiagHaHHS BUPOOHUITBA psany ¢ipm CIIA Ta
Iepmanii s saepHoi Qi3uKH, paaioeKOIOriYHOr0 MOHITOPHHTY Ta PaIioiorii.

[ponykuis wimernpkoi ¢ipmu PTW mnpusznadena mnsi BUpINIEHHS OCHOBHHX
3a/a4 TapaHTiil SKOCTI pafioTepamii Ta 3HWKEHHS JO30BOTO HABAHTAXKEHHS Ha
TMAI[IEHTIB Ta TIEPCOHA.

30UTBIIEHHS TO3W Ha 00’€M IMyXJIMHHU 0e3 TepeBUIIEHHS TOJIICPAaHTHOI 03U Ha
OTOUYYIOYl HOPMaJTbHI TKAHWHH € KITF0YEM J0 TOKPAIICHHS KIIHIYHUX Pe3yNbTaTiB.
CyyacHi BMMOIM [0 TOYHOCTI IiZBENEHHS 103U B MeXax 5 % 3yMOBIIOIOTh
NPOBEIECHHS PETENbHOI JO3UMETPii Ta KOHTPOIIIO SKOCTI IPOMEHEBOI Tepamii — 1e
€IMHUN Croci0 3poOWTH MIHIMAIBHOK PI3HHIIO MK 3aIIAaHOBAHOK Ta PeajbHO
iJIBEICHOO JI03aMH.

[Iporpama TI'apanTii sKOCTI B TNpOMEHEBiM Tepamii BHIUIAE JTO3UMETPUYHE
CYHNPOBO/IXKEHHS, SK OAHY 3 OCHOBHHX IIO3MLIH, M0 3a0e3neyye TOUHICTb
MiZIBEZICHHs] 3alUIaHOBaHOI J03M Ta OTPUMAaHHS OYIKyBaHOTO KJIIHIYHOTO
pe3ynbTaTy.
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MeToauka npoBeeHHs 103UMETPUYHOT0 KOHTPOJIIO
B PEHTIeHiBCHLKHUX BiliJIeHHAX
Koganenxo 10.", Mipomnuuenko C.2

1) Hayionanvha meduuna akademia niciaouniomnoi oceimu im. ILJI. Ilynuxa
2) Hayionanvuuii asiayitinuti ynisepcumem
* kyun05@mail.ru

Mera pobotu. B TemepiHiii yac JO3MMETPUYHUN KOHTPOJIb B PEHTTEHIBCHKUX
KaOiHeTax TMPOBOAUTHCSA 3rigHO «['iri€eHIYHUX BHMOI [0 BIAINTYBaHHSI Ta
eKCIUTyaTailii PEeHTIeHIBCBKMX KaOIHEeTiB 1 TNPOBEACHHS PEHTICHOJOTIYHHUX
mocmimkens. Jlepxkasui camitapui mpasmia ta Hopmu JICIT 6.6.1.6.3.000-03».
[Ipore B mpaBuiiax HE HaBEIEHO METOANKH BUKOHAHHS KOHTPOJIIO, IO IIPU3BOAUTH
JI0 3HAYHUX PO30DKHOCTEH B OTPUMAaHUX pe3yJbTaTaX Ta HEOOIPYHTOBAHO
3aBHUIIEHUX BUMOI JI0 CTalliOHAPHOI'O 3aXUCTY PEHTICHIBCHKUX KaOiHeTiB. Meroro
pobotH € po3pobKka METOJUKH JO3MMETPHYHOIO KOHTPOIO, sKa O peambHO
OLIIHIOBaJIa 301IbIIEHHS OIPOMIHEHHSI IIEPCOHAITY Ta HACEJICHHS 3a PaXyHOK poOOTH
PEHTTeHIBCHKOro 00IaaHaHHs. Marepianu Ta MeToau. Po3paxyHOK IMPOBOAUTHECS HA
OCHOBI BUMOT JI0 pafialtiinoi 6e3nexu airounx HPBY-97 ta Canitapaux mpasui, a
TaKO)X YacOBUX HOPMATHBIB HA MPOBEACHHS PEHTTEHOJOTIYHHUX JOCIIIHKEHbD,
BcTaHoBJeHUX Hakazom MiHictepcTBa oxopoHu 310poB’s (MO3) Ne340 1997 poky
3 ypaxyBaHHSAM JOCBimy eKcIulyaTaril peHTreHiBCbKOro obiaamHans. Pe3yibraTu.
B Oynap-sIKOMy pEHTTeHIBCbKOMY KaOiHETI HasBHI 2 CKJIaZOBI 10HI3YHOYOrO
ONPOMIHIOBAaHHS: TPUPOJHE, INO i€ IIOCTIHE, Ta KOPOTKOYAaCHE TEXHOTEHHE,
00yMOBIIEHE POOOTOI0 PEHTICHIBCHKOro oONagHaHHS. ToMy Ha IEpIIOMY eTalli
BUKOHYIOTBCSI BUMIPIOBAHHS B KaOiHeTl 0e3 BKIIOYEHHS PEHTIEHIBCHKOrO amapary
JUTSI BU3HAUYSHHS TIPHPOMHOI CKJIQJO0BOI OIMPOMIHEHHS: IO3UMETP IPOTATOM
XBHJIMHH BUMIPIOE 103y y BU3HaYeHiH Toumi kabinery D1. Ilicimsa mporo mpotsrom
XBUJIMHM BUKOHYETHLCS II€ OAHE BHUMIiproBaHHS g03u D2 | mig vac SKoro poOuThCs
BBIMKHEGHHSI PEHTICHIBCHKOTO amapary B pPEXHMI, SKHH BHKOPHUCTOBYETHCS IS
KOHKPETHOI'O BHAY AOCIIKEHb: HAIIPUKIIAMA, JUIs PeHTreHorpadii opradis rpyaHol
IMOPOKHMHU BCTAHOBIIOEThCA Hampyra 90 kB Ta kinbkicTh enmekTpuku 10 MAc.
ITicns nporo 3Haxoaumo pisHunw AD=D2 - D1, axa Bu3HauaTMeE 103y, OTPUMaHY
IIePCOHAJIOM 3a PaxyHOK BBIMKHEHHS PEHTIEHIBCHKOI'O amapaTy. BpaxoByrouu, mo
srizio Hakazy Ne340 rtakux BKIIIOYEHb 3a TOAMHY Mae OyTh He Oinbmie 0,
OTPUMYEMO 3HAYCHHS JIO3H, Ky IEPCOHANI OTPHMAE 3a TOJUHY BHACIIIOK POOOTH
peHTreHiBepkoro amapaty D3 = 6 *AD. Taki BHMiproBaHHS BHKOHYIOTBCS Y BCIX
TOYKAaX, BH3HAYeHHMH JifouuMu  CaHITapHUMH  IpaBUIaMH. BHCHOBKH.
3ampoItoHOBaHa METOAMKA IPOBEICHHS TO3UMETPUYHOTO KOHTPOIIO JIO3BOJISE
BH3HAYaTH peallbHEe 30UIBIICHHS ONPOMIHEHHS IIEPCOHAIy 3a paxyHOK poOOTH
PEHTT'eHIBCHKOI0 00JIaTHAHHS 3aBIIKA BUKIIOUCHHIO BINTUBY MPHPOIHOrO (hOHY Ha
pe3ynbTaTH BUMIPIOBaHb, a TaKOXK BpaxyBaHHS pealbHOI EKCIO3UIli, sKa
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BCTAHOBJIIOETBCA Ha KOHKPCTHOMY pCHTFeHiBCLKOMy anapaTi JJIs1 BUKOHAHHSA
AaHOro BUy peHTI‘CHOJ’IOFi‘-IHOFO I[OCJ'IiIDKCHHH.

Pu3uku mkiyinBUX BUKUAIB IPU BUKOPUCTAHHI
NO3UTPOHHO-eMiciliHOT ToMOrpadgii
Besmmiiko O.A.%, Bonnap b.M.12 T'oopyxa T.M.3,
TConinka-Besmmiiko JI.O.Y, Kanenko LM%, Kupuuenko B.3,
Kwumerttok S.B.2, IlleBuenko O.2

1) Kuiscokuti nayionanvhuil ynisepcumem imeni Tapaca Illesuenxa
2) Bceyrpaincoruil yenmp padiayitinoi xipypeii kniniunoi nikaphi « Deopanisy
3) Kuiscokuii MicoKkull OHKOAOTUHUN KITHIYHULL YeHmp
* lyalkagb@gmail.com

HaykoBi mocmimKkeHHs, KIIHIYHUN JOCBiI Ta eKOHOMIYHUI aHaII3 TOKA3alln, 110
mo3uTpoHHo-eMiciiiHa Tomorpadis ([IET) e kimiHi4HO i €KOHOMIYHO e()EeKTHBHUM
croci6 miarmoctukd paky. Bukopucramus ITET/KT cucrem icTtorHO 3pocio 3a
OCTaHHI KiIbKa POKIB, 13 30ULIBLICHHSIM 4YHCJA JIIKAPEHb 1 YCTAHOBOK IICHTPIB
Bizyamizauii [IET/KT mopoky. IIpoTe, moenHaHHs ABOX MPOLEAYP, KOXKHA 3 SKHX
poOUTH CBilf BHECOK B (hOPMYBAHHS JO3M OIPOMIHEHHS 1, IK PE3YIbTAT, 30LIBIIYE
LIKIJJIMBUM BIUIMB Ha 3J0pOB'S, CTBOPIOE MOJATKOBI IPOOIEeMM pajialiiHol
Oesrekn. Takok BUPOOHHUITBO paxgiodapmmpenapaTiB B KIIHIYHOMY IIEHTPI
BUMarae ocoOJIMBOI YBaru A0 MOXJIHMBHUX JDKEpPEN MIKIIUTMBUAX BHKHUIIB, 0COOIHMBO
pamioaKTUBHUX 130TOIIIB.

YV poboti gocaimKkeHo MOTSHIIIMHI JKepeia paaioaKTHBHOTO 3a0pyIHEHHS IpU
BHUKOPUCTAHHI  TexHolloriuHoro  JnaHmroxkka  [IET, MOXKJTHBI UISIXH
PO3IIOBCIOIKEHHS PAdiOaKTUBHOCTI, TAKOX PO3MIISAAIOTECS METOOU BHUMIPIOBAHb 1
KoHTpO0. OCco0IMBY yBary IpUIlI€HO BINIMBY HEUTPOHHOI'O IMMOTOKY, 1110 BUHUKAE
B pe3ynbraTi peakiii 180 (p, n) 18F mpu BHpoOHHUIITBI pagioakTHBHOTO GTopy 18F,
akTuBalii MartepiamiB, Ta yrtBopeHHs 41Ar i3oromy. Peakmis 40Ar(n,y)41Ar 3
pagloOakTMBHUM 130TOIOM aprony-41 y BuXigHui KaHaj 3a0e3leuye OCHOBHHH
BHECOK B 3arajlbHy HaBEJCHY AaKTHBHICTb MOBITpsA. Takox mpoBemeHa OIliHKa
MOXKITHBOI eMicii F-18 1o BeHTHIIAMIHHOI CHCTEMH.

ExcriepuMeHTalIbHI JOCTIIKEHHS IPOBOIMINCH Y JBOX MPOBIAHUX YKPAIHCHKUX
OHKOJIOTTYHUX IeHTpaX: BceykpalHChKoMy IIEHTpi pamialiiHol Xipyprii KIiHIIHOT
nikapHi «®eodanis» Ta KHIBCbKOMY MiCBKOMY OHKOJIOTIYHOMY KJIIHIYHOMY IIEHTI.
i meHTpr BHUKOPHCTOBYIOTH Pi3HI BHUIM MEAMYHUX IUKIOTPOHIB - 3 1 0e3
BHYTPILIHBO]T ClIeliajJbHOl KOMOIHOBaHOI'O 3aXHCTY.
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biomeau4yHa iHXKeHepida
Biomedical engineering

The models of the electron transport kinetics
in bacterial reaction centers
Ramazanov D.M.”, Zabolotnyi M.A., Barabash O. P.,
Kulish M. P., Dmitrenko O.P.

Taras Shevchenko National University of Kyiv
* sartteon@ukr.net

Photosynthetic bacteria are investigated for the past 40 years. Several types of
bacterial reaction centers (RCs) exist. They have different nature and spectral
properties of the primary and secondary electron donor and acceptor. The first such
complex was isolated in the early 70's from the purple photosynthetic bacteria
Rhodobacter sphaeroides . Biochemical and biophysical techniques are used to
obtain information about RCs structure, function and dynamics . First the structure
of the Rhodobacter viridis RC was determined . The RC of Rhodobacter
sphaeroides was studied later.

Based on the experimental data we proposed a model of slow electron transport
and structural changes in the RC as the system with four electron-conformational
states. This system characterized by 12 rate constants for the oxidation process and
9 for the recovery process. In this model all RCs are the same. First state means that
the electron located on the donor (dark-adapted state), 2nd, 3rd, 4th states mean that
the electron is on the acceptor as the result of photo-excitation. Each RC can move
from one electron-conformational state to another during oxidation and reduction
processes.

We received the values of rate constants for the RC oxidation and reduction
processes and calculated occupancy kinetics of the 1st, 2nd, 3rd and 4th electron-
conformational states of the RC. Occupancy obtained for oxidation and reduction
coincides with the kinetics of the 1st state experimental occupancy for different
photo-excitation modes. The dependencies rate constants k12 and k21 for the
oxidation process were obtained. Constant k21 which characterizes the electron
return in the process of oxidation from state 2 to state 1 almost does not change
under lighting in the range of light intensity from 0.2 to 2 mW/cm2 and growing
with increasing light intensity in the range from 2 to 6 mW/cm2. This is because the
RC is in a nonequilibrium state under the influence of electro-magnetic waves
during the photo-excitation. This leads to structural changes in RC.

It is assumed that there are two competing processes which affect the RC during
photo-excitation. Both processes cause structural changes in the RC. After
switching off the light observed only the one process which slows down changes in
the RC during the recovery process.
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Model of light-activated changes in reaction centers of purple bacteria
Drapikovskyi M.'*, Kulish M.P.%, Zabolotny M. A.%, Barabash Y.M.?,
Dmytrenko O.P.1, Ramazanov D. M.!

1) Taras Shevchenko National University of Kyiv

2) Institute of Physics of the NAS of Ukraine
* drapikovskyi.maksym@gmaill.com

Purple bacteria are known more than 40 years, and the last 30 of them are
variously investigated. After some research of their peak the scientific interest in
them has slightly decreased, but the last 10-15 years the situation has changed and
new theoretical and experimental models were offered for their investigation. This
only underscores the fact that humanity is constantly in search of advantageous and
economical energy sources and ways to accumulate and effective conservation. The
urgency of the examination of bacterial reaction centers remains today, because this
work is devoted to the kinetics of electron transport in bacterial reaction centers
(RC), and particularly interesting and important is studying the kinetics of electron-
conformational transitions in RC doped fullerenes. The results of experimental
investigation of dynamics of RC absorption and the theoretical analysis of
relaxation curves are represented.

Following conclusions from the research:

Kinetics micro speed electron of the transfer from the donor to the acceptor and
donor acceptor solutions at RS Rhodobacter sphaeroides, depends on the time and
intensity of light. With increasing time or intensity reduction processes are slower,
which may indicate the influence of polarization effects on the processes of
intramolecular electron transport.

The received subordinations of optical absorption and quantitative parameters of
the kinetics of the oxidation reaction centers at different modes of photo excitation
allowed to divide the kinetics of optical absorption into two parts: slow and fast.
Fast Kinetics characterizes electron transport and slow one - electron transport and
slow conformational change RSs.

With the exclusion of light exiting the optical absorption of the solution returned
in original condition, which proves that the photo induced changes in the molecular
complex RS are reversible. Measurement of the refractive index of the solution by
holographic interferometry shows that the change in volume of the molecular
complex RS, with its light, is 0.1% -1%. This change in volume of the RS can be
caused by a change in the angle between the bonds M, L, H RC globules that are
most labile.

Qualitative coincidence of oxidation kinetics of recovery with phytospectrums
RS in their light, confirming the relationship between electron transport and
conformational changes in EC.
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Thus high efficiency reaction Photo-stimulated electron transfer in biological
systems, including the structure of the reaction centers enables you to understand
and learn to use Photo processes.

Analysis of the main factors that determine the rate of such reactions is
important as a fundamental and from the point of view of creating artificial systems
of conservation and transformation of energy, enabling the improvement and
creation of new medical nanoelectronics

Reliability of biological systems: teaching comes from Kyiv
Koltover V.

Institute of Problems of Chemical Physics, RAS
koltover@icp.ac.ru

Biological systems perform their functions in the presence of a great number of
random factors which disturb all functional strata. Therefore, similarly to technical
devices, they are not perfectly reliable in operation. The field of systems biology
and biophysics, in dealing with the problem of reliability (“robustness”),
incorporates the theoretical and experimental investigations of quantitative
characteristics and mechanisms of failures and renewal processes. It also includes
elaboration of methods for testing reliability and predicting failures in biological
systems. The reliability problems are closely related with the problems of resistance
of biosystems to deleterious environmental factors including ionizing radiation and
aging. The regular conferences, which were initiated by the scientists from Kiev to
deal with the problem of reliability of biological systems, have given a strong
impetus to research in this direction starting from 1975. It has also spurred the
similar studies on reliability (“robustness”) on the other side of the former "iron
curtain”. In this report, to illustrate the ideas of the reliability trend, several
examples of analysis of reliability of biosystems at different functional levels, from
“biomolecular nanoreactors” to aging of the whole organism, are presented.
Furthermore, the systems reliability approach serves as heuristic methodology for
novel preventive medicine including the new radiation protectors based on the

stable magnetic isotopes [Supported by RFBR, project no. 14-04-00593a].

1. Grodzinsky D.M. (Ed.) Systems of Reliability of Cell (Proceedings of the 1st all-union conference “Systems
of Reliability of Cell”, Kiev, 1975). — Kiev: Naukova Dumka, 1977.

2. Grodzinsky D.M., Vojtenko V.P., Kutlakhmedov Y.A., Koltover V.K. Reliability and Aging of Biological
Systems. — Kiev: Naukova Dumka, 1987. — 172 p.

3. Koltover V.K. Theory of reliability in systems biology: aging versus reliability. // Recent Advances in
Systems Biology Research. — 2014. Nova Science Publishers Inc., New York. — P. 109-130.
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3acTocyBaHHS TeMIePATYPHO-3aJIesKHUX ()JIyopecleHTHUX OapBHUKIB y
OioMeIMYHMX eKCIIePUMEHTAX 3 eJIeKTPOMATrHITHUMH XBUJISIMH
Mij1iMeTpoBOro aiana3ony
Ba6iu JI.I1.", [Tonenko O.0., SAxyHoB A.B.

Kuiscokuit nayionanenuii ynieepcumem imeni Tapaca Illesuenka, @izuunuil gpaxyvmem
* danilo.babich@gmail.com

BB enekTpoMarHiTHUX XBHJIb MiTiMerpoBoro mianazony (EMX MMJI)
crocTepiraBcs Ha pi3Hi O10JIOriUHI 00’ €KTH, IO 3HAMIILIO IIMPOKE 3aCTOCYBAHHS B
MeIuIMHI Ta OloTexHonorii. Bimsmadaertnhcs, 1mo xapakrep aii EMX MMJ]
HEMOYKJIMBO MOSICHUTH JIMIIE TEIUIOBUM TOTJIMHAHHAM. J[i1s1 moOymoBU ajieKBaTHOT
($i3MYHOI MOJIei BaXXJIMBUM € BU3HAYCHHS KPHUTEPIIO, TaK 3BaHOTO "HETEIJIOBOI'O
BIUTUBY", 110 BMMAara€ TOYHOIO BHMIPIOBAHHS TEMIIEPATYPHU OMNPOMIHIOBAHUX
00’€KTIB.

Jlyis BU3HA4YCHHS 3MIHM TeMmIepaTypd BoAu mpu mnoriuHaHHi EMX MMJI mu
3aCTOCYBaJlM ONTHYHUI OE3KOHTAKTHHHA METOJ, SKMi 0a3yeThbCs Ha ICHYBaHHI
3aJIEKHOCT] BiJ TeMIIEpaTypd IHTEHCHMBHOCTI (uIyopeciieHIii BOJHHX PO3UYMHIB
OpraHiYHMX OapBHUKIB. MU BHUMIDSIM JIOKAJIbHE IIJIBUIICHHS TEMIIEpaTypH B
Kamujisipi, pO3MIIIEHOMY B CEpPEIuHI MPSAMOKYTHOTO XBHJICBOAY, IO SIKOMY
po3noBcroKkyeTbess EMX. JIiist BUMIpIOBaHHS BUKOPHCTOBYBAJIMCEH IBA OApBHUKH 3
MPOTHICKHUMH TemmepaTypuumu epexramu: poaamin 6K (P6XK) ta pomamin C
(PC).

BunpominioBaHHs MUIIMETPOBOI'O Jlalla3oHy BiJ reHepaTopa CHTHaIIB BHCOKOI
gactoTd [4-141 wuepe3 mnonsgpusamiiinmii arteHroatop J[3-37 mnopaBajgock Ha
BUMIPIOBAaJIbHANA MOIYJH : BiIPi30K MPSIMOKYTHOT'O XBUJIEBOJY, B CEPEIUHY SKOTO
M0 MEHTPY TMEePHeHIUKYISIPHO A0 IMWPOKHX CTIHOK OyJ0 BCTaBJIEHO CKISTHUN
kamursp. CdokycoBaHMiI DIpOMIHb HaIBIPOBIAHUKOBOro Jiazepa A=406 HM,
P=60 MBr 30ymkyBaB (hIyOpeCLEHIII0 PO3UMHY OapBHUKA, KU 3allOBHIOBAB
kamniaap. CurHan QuyopecieHIii BUBOJUBCS depe3 OTBIp, 3pOOJICHUI IOcepeanHi
BY3bKOI CTIHKM XBHJIEBOAY HAIpOTH Kamurgpy. CBITIOBUH HOTIK (POKyCcyBaBCs
MH30K0 1 mpoxoguB uepe3 cBiTAopuIbTp OC-12 Ha dortonpuitmau DJI-18K.
Enexrtpuunuii curHanm MmACHIIIOBABCS 1 TOAaBaBCI Ha  aHAIOTO-IH(PPOBUI
MIEPETBOPIOBAY 3 MOJANBIIOI0 PEECTPAIIIEI0 HA TIEPCOHATBPHOMY KOMIT FOTEPi.

3 eKCIepUMEHTAIbHHX JAaHUX OTPUMAHO 3aJeKHOCTI BIIHOCHOI 3MIiHU
IHTEHCUBHOCTI (uIyopeclieHIlii Bix KoedillieHTa IocaadJIeHHs aTeHroaTtopa. B
repuioMy HaONMKEHHI 1X MOXHa anpokcuMyBaTH JiHiHIMHA QyHKIisSAME: y=0.15-
0.023x gx R6G ta y=0.14-0.024x nnsa RC.

3 ypaxyBaHHSAM KamiOpyBaJbHOI 3aJ€©KHOCTI OTPUMAHO [Ba 3HAYEHHS
JIOKAJILHOTO TiABUINEHHS TEMIIEpaTypH B KaIUIAPi NP MAKCHUMAaJbHIA MOTIMHYTIN
noryxsnocti 20 wMBt:  AT1=(7.7£0.4)°C 'y Bunanky po3zunHny ROG Ta
AT2=(7.4+0.4)°C nuis po3unny RC.
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OTxe, HaBITh MAJIOTIOTY)KHE JKEPENIO SIEKTPOMArHITHUX XBHJIb MITIMETPOBOTO
Jiama3oHy, 3a TEBHUX YMOB CIPUYHMHSE 3HAYHWA HarpiB 3pa3ka (JIOKaJbHE
30LIBIICHHS TEMITEPATYPHU MOXKE CSTaTH JICKUIBKOX TPAAYCIB), 10 MOXKE MPU3BECTH
JI0 CYTTEBUX OIOJOrIYHMX HachigkiB. Bapro 3a3HaunTh, 1m0 OCOOJIMBI YMOBH
eKCIepUMEHTY (PO3MIIICHHS 3pa3Ka yCepeluHi XBUICBOAY, ONPOMIHCHHS Ha
PE30HAHCHIH 4YacTOTi) BH3HAYAIOTh MAaKCHMAaJbHO MOXKJIUBUN TEMIIEpaTypHHUI
BiAryk. bBe3KOHTakTHHMI METOJ] € aKTyaJbHUM JIIi BHUMIPIOBAHHS 3MIiHU
TEMIIepaTypH MIPH ONPOMiHEHHi 0i10J0TTYHUX 00’ €KTIB.

KommiekcoyTBOpeHHs1 MOJIeKYJI MeTHYHUX Mpenaparis 3
OTHOIIAPOBMMH BYIJIelleBUMH HAHOTPYOKaAMMH
Xpanaruii C.

Kuiscokuti nayionanvruuil ynieepcumem imeni Tapaca I[llesuenxa
khrapatiysv@ukr.net

JlocmimKeHo Mmporec KOMIUIEKCOYTBOPEHHS MOJEKYJI MEIUYHHX IIpernapariB 3
IOBEPXHEI0 OJHOIIAPOBUX ByTieneBux HaHOoTpyOok (BHT). BcranomieHo, mio
3HAYCHHS PIBHOBAXKHOI KOHCTAHTH 3B'SI3yBaHHS CKianae mopsaky 104-105 M-1, a
TaKOXX ICHYBaHHS IEBHOI crienu(iqHOCTI Jiranay a0 moBepxHi ogHomaposux BHT
3aJIKHO BIJ CTPYKTYPH MOJIEKYJIM MeauuyHoro Impemapary. Croocrepirain
O0COOJIMBOCTI pErylIOBaHHSA KPUBU3HH JraHay XxpoMmodopy 1 Tumy OIYHHX
nmanmioriB. Crtaburi3amis KOMIIIEKCIB «MeIUYHUM TpernapaT - omHomapoBa BHT»
BIAOYBa€ThCA, TOJIOBHUM YUHOM, 3aBISKU Ban-zaep-BaansciBeskoi
MDKMOJIEKYIIIPHOI 1, MEHIIIOI MIpOK0, TiIpod0OHOT B3a€MOIIH.

Po3pobneno mpocTuii MeToA KUIBKICHOTO aHalli3y KOMILIEKCOYTBOPEHHS
MOJIEKYJ MEIMYHHUX IPEapariB 3 mMoBepxHer oxHomaposux BHT. 3a momomororo
V®/Bua cnexkrpockonii OLIHIOBAJIM PIBHOBa)XKHY KOHCTAHTY 3B's3yBanHHsg K s
PI3HUX MOJICKYN MEOUUYHUX Ipenapartis 3 ogaomaposumu BHT y BogHili cycnensii,
sIKa HEe BUMAarae po3noiury acopOOBaHHX TpEnapaTiB i TO3BOJSE BBECTH Y CXEMY
peaxiiii iHmIuX MpoIeciB.

3anponoHOBaHUN MMIAXig MOXKE OYyTH 3BEOCHHMH 0 aiACcOpOIIHOrO pIBHSHHS
Jlearmiopa, mo B JaHWE dYac IMHPOKO BHKOPHUCTOBYETHCS [UISI BHUBUYCHHS
KOMILIEKCOYTBOPEeHb «Meauunuii npenapat-BHT». Oguak, Ha BIAMIHY Bif MigX0my
Jlearmiopa, BiH He BHMarae OKpPEeMHX BHMIpIOBaHb BUIRHOI Ta 3B'I3aHOI
KOHIIEHTpaIlii Tpermapaty 1 J03BOJs€ Oe3mocepeaHbO0 BH3HAYUTH IIapaMeTpH
3B'si3yBaHHA. PIBHSHHS 3alpOIIOHOBAHOI MOJIENi JTO3BOJSIOTH BKJIIOYECHHS OYIh-
SIKUX JIONMAaTKOBHX TIpoleciB, Takux sk arperamis BHT a0o koHKypeHTHe
3B'A3yBaHHS IpenapaTy, IO BHIAJAIOTh 3a PaMKH TPAJAHIIHHOIO aHaIi3y
Jlenrmiopa. 3arajom, 3ampoINOHOBAHWH WinXig Moxe OyTH BHUKOPHUCTAHUH SIK
anpTepHATHBA a00 JIOMIOBHEHHSI 110 aHami3y JIeHrMropa.
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3HaHHS BEIMYMHH KOHCTAHTH 3B's3yBaHHA K MOXYyTh OyTH BUKOPHCTaHI IS
CHIBBiIHECEHHS iX 3HAYEHb 3 (PI3HMKO-XIMIYHUMHU a00 O10JOriYHMMH e(heKTaMH IIPH
JOCIIPKCHH] 1HAYKOBaHHX KOMILIEKCOYyTBOpeHb nirana-BHT 1, TakumM duHOM,
OTPUMATH VYSBJICHHS IPO EHEPreTUKY CHCTEMHU 3arajioM. 30KpeMma, MOXKIIUBICTh
KaTeropusallii pisHHX MEAMYHUX TpenapatiB 3a ix crnopigHenicTio g0 BHT moxe
OyTH BaXJIMBOIO MPH KOHCTpyroBaHHI HOBMX BHT 3 Meroro HinboBOI J0CTaBKH
JKiB, M0 Hapa3i BBAXKAETHCS MEPCHCKTUBHUM IIIXOJOM Y TNPOTHITYXJIMHHOI
Tepanii.

ITokazano, mo cradimzailis KoMmiuiekcis miraag-BHT icTOTHO 3ale€XuTh Bif
Ban-nep-BaanbciBCcbk0Oi MIKMOJIEKYIISIPHOI Ta TiApohoOHOI B3aEMOZIH, y TOH yac
SK BHECOK €JICKTPOCTATHYHMX CHJI € MaJIMM BHACHIIJOK YaCcTKOBOi BTpaTH
CIIEKTPOCTATUYHOTO KOHTAKTY 3 BOJHUM CEPEIOBHUIIIEM.

Buxopucranns HeiiponHoi mepesxi Koxonena B 3agaui kiaacudgikanii
JAHUX YJIbTPa3BYKOBOI 1iarHOCTUKHU
Busanskesuy P.B.", Paguenxo C.I1., Cynakos O.O.

Kuiscoxuti nayionanvruuil ynigepcumem imeni Tapaca Illesuenxa,
Gaxynomem padiohizuxu, enekmpouixy i KOMN 1OMEPHUX CUCMeM
* byvalkevichrv@gmail.com

HeliponHi Mepeski Bce YacTillle 3aCTOCOBYIOThCS ISl BUPIIISHHS PI3HOMAaHITHUX
MPaKTUYHUX 3aJa4. 30KpeMa B MEIUIIMHI BOHM HAOYIIH IIMPOKOI'0 3aCTOCYBAHHS Y
KapaiagiarHoctuii, B aHamizyBanHi EKI', B oHKoOIIOrii, B reHeTHIli, B IICUXIATpIi Ta
0araThOX IHIIMX rajy3sgx. Y poOOTI IPOHNOHYETHCSI BUKOPUCTATH HEHPOHHY MEPEKY
Koxonena mms xnacudikamii JaHUX yIbTPa3BYKOBOI JIarHOCTUKH 32 PE3yIbTaTaMu
00YHCIIEHHS XapaKTEPUCTHK CUTHAIB.

B Mmexxax mocnimpkeHHs Oya0 peai3oBaHO MPOrpaMHO aaroOpuTM poOOTH MEPEXI
Koxonena. Bin jgae MOXNIMBICTH KiacTepu3yBaTH AaHl. Kiacrepusallis o3Hadae
PO30OUTTA AEIKOI CYKYIMHOCTI 00’€KTIB Ha IpyIH, SKi HA3WBAIOTHCHS KJIACTCpPaMH.
[Ipruomy 00’€KTH, IO 3HAXOJATHCS B OJHIA T'PYII AYKE CXOXKI MK cO0010, aje
ICTOTHO BIAPI3HAIOTHCA BiJ O00’€KTIB IHIIMX IPymn. TakuM 4YHHOM JaHi, IO
BIAMOBIAAIOTh KOHKPETHOMY AlarHO3Yy, MalOTh MOTPAILIATH IO OKPEMHI K1acTep.

3 METOr0 JOCATHEHHS KpaluX pe3ynbTaTiB Kiacudikamii Oymo 3po0iaeHo aesKi
Moau(iKkamil KJIAaCHYHOrO alroputMy podoru mepexi Koxonena. Byno BBeaeHo
Koe(iIliEHTH CHJIM KOXKHOI CKIIaJIOBOT CHUTHaNy, ajpke KOXKHA i3 HUX MOXE IO
pI3HOMY BIUIMBAaTH HAa BHJIUICHHS TOr'0 YH IHIIOrO IiarHO3y. bymo BupimeHo
HaBYaTH CHCTEMY Ha PO3ITi3HABAHHS KOXXHOTO JiarHO3y OKPEMO HUIIXOM Iig0opy
ONITHMAJIBHOI caMe JIjIs1 HbOro KOMOIHAIlT KoeiIlieHTIB CHIIH.

TectyBaHHs cucTeMu MpoOBOMWIOCS HAa JaHux Y3/| mamieHTiB i3 omHuM 3 9
niarHo3iB (HOpMa, TimoTepio3, pak, By3JH, TUPEOTOKCUKO3, 300, mudy3HHi 300, a
TaKoX OOCTEXKCHHS 3 HEBIZOMHM 1 3 KIIbKOMa JiarHO3aMHM OJHOYACHO). 3a
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pe3ynbTaTaMi TeCTyBaHHS CIEU(IUHICTh BUSBHIIACS JOCHUTH 3HAYHOIO, CHCTEMa 3
iMoBipHIicTIO Oimbinie 91% BH3HAYa€ ICTMHHO HETATHUBHI JiarHO3HM. Takoxk uis
THPEOTOKCUKO3y CHCTeMa Oimblml HDK 3 95% HMOBIPHICTIO BH3HAYa€ ICTHHHO
MO3UTUBHUM AiarHo3. [y pisHUX AiarHO3iB XapaKTepHi pi3Hi HAOOpH Mmapamerpis,
110 HAaOUIbIIIE BIUIMBAIOTH HA TX BUALIEHHS B OJUH KJIac.

OtpuMaHi pe3yJabTaTH IOKa3ylTh, 0 HMOBIPHICTh MPABUJIBHO MPUHHATH
JIarHo3 Ta BIIKHHYTH XUOHUI TOCTATHLO BEJIMKA JJIS MPAKTUYHUX 3aCTOCYBaHb. 3a
pe3ynbpTaToM Mig0opy ONTHMAJbHUX IMapaMeTpiB 3alpOIOHOBAaHA TEXHOJOTIA
JIO3BOJISIE BU3HAYUTH SIKI XapaKTEPUCTHKH CTaHy TaIlieHTa OUIbIIe, a sIKi MEHIIIE,
BIUIMBAIOTHE Ha HMOBIPHICTh BHM3HAYEHHS caMe I[LOTO JiarHo3y. 3ampoloHOBaHY
METOAMKY OyJae BHKOPHCTAaHO IIpU PO3pPOOII HOBUX TEXHONOTIH MeTundHOL
JIarHOCTHKH, 30KpeMa s po3poOKM Kkiacudikaropa MEAWYHUX JaHUX Yy
VYkpaiHchKill HalliOHAIBHIH TpiA-IHPPACTPYKTYPI.

KoMmmuiekcu ¢yJiepeH-0apBHHK sIK (poToceHcUHOLTI3aTOPH Y
(orogunamiuniii Tepamii
[apnenko O.J1.", Toit O.M., Bpycenmos B.A., Momort AL

Kuiscoxuii nayionansnuii ynisepcumem imeni Tapaca Lllesyenka
* lenodka_pavli@mail.ru

®dorogrHaMIYHA Tepalis € JT00pe BiJOMHUM METOJOM y JIKYBaHHI 3JOSKICHHUX
yTBOpeHb, aepmatonorii. CporogHi s po3IMIMpeHHs obmacrell ii e eKTHBHOrO
3aCTOCYBAHHS BEAYThCS MOIIYKH e(PeKTUBHHUX (hOTOCEHCHOI1I13aTOPIB, K1 ITOBHHHI
BIAMNOBIAATH KUIBKOM KPHUTEPisAM: OYyTH XIMIYHO CTAOUIBHUMHM, BOJAOPO3UMHHHMH,
MaTH BHCOKHI KBaHTOBHMK BuXim reHepamii 102, HETOKCUYHHMH Yy TEMHOTI,
BHUCOKHH KOE(IIIEHT MOJISIPHOrO IOTTHHAHHS B 00JacTi TePalleBTHYHOIO BiKHA. Y
SIKOCTI TaKHMX CEHCHOUII3aTOpIB IEPCIEKTUBHUMH € KOMIIIEKCH (yjIepeHiB 3
OapBHHKAMH, SIKI BIIIOBINAIOTH PSAAY BKa3aHMX KpUTEPiiB. MexaHI3M 3HHUIICHHS
3JOSAKICHOI MYXJIMHU JUIS TAKHX KOMILIEKCIB JIOCATAETHCS 3a paxyHOK IIepenadi
eHeprii Bix 30ymkeHoro ¢GoroceHcuOLII3aTopa IS MOJIEKYISIPHOrO KHUCHIO, IPHU
bOMY CEHCHOLTI3aTOp IOBEPTAEThCA y 30yMKEHUH CcTaH Ta BimOyBaeTbCsS
reHepallist CHHIJICTHOTO KMCHIO, SIKHH 3HHUIIYE MyXJIUHY. MM BUBYMIN €ICKTPOHHY
Ta KOJIMBHY CTPYKTYpy KomiuriekciB C60 i3 mBomMa MoamdikamisiMd CKBapaiHOBHUX
OapBHUKIB, (YHKIIOHATRHI TPyNMH SKAX MOXKHA 3MIHIOBAaTH y HAIPSMKY
JOCATHEHHS 3aIlIaHOBaHOro e(pexTy. BHKOPHCTOBYBAJIMCA METOAM ONTHYHOIO
MIOTJIMHAHHS, KOMOIHAITIHHOTO pO3CifOBaHHSA CBITMIA, (DOTOTIOMIHECIICHITIT IS
HHIUTHICHUX Y BakyyMi IuTiBok C60-0apBHUK Ta KBAHTOBO-XIMIYHI PO3paXyHKH JUIS
MOJICTIOBaHHS KOMIUIEKCIB. B pe3ynbrarti moka3aHo, IO Ma€ MicIie B3aEMOJIIS MK
MonekyiaamMu C60 Ta GapBHHMKaMH. Y CIEKTpax IOTJIMHAHHS IUTIBOK (DOPMYIOTBCS
HOBI CMYTH y TOPIBHSHHI 31 CIICKTpaMH YHCTHX IUTIBOK OapBHHKIB Ta (yJepeHiB,
cnektp KPC Takox He € anutuBHUMU. KBaHTOBO-XiIMiUHI pO3paxyHKU MOSCHIOIOThH
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MPUPOy BUHUKHEHHS HOBHX CMYT: BOHHU BiJIOYBalOThCS HE JIMINE B PE3YJIBTaTI
TpaHnchopmallii eHepreTHYHUX IMOJ0XKEHb EJICKTPOHHMX PIBHIB KOMILIEKCIB, a 1
BHACTIIOK CICKTPOHHUX TIEPEXOMdiB MDK MOJICKYJSSPHUMH 0OpOiTa JIsiMH,
JIOKali30BaHMMU Ha OapBHUKY Ta Mojekyiai C60. Bognouac € opbita i,
JIOKaIi30BaHI OJHOYACHO Ha 000X CKJIAJOBUX KOMILIEKCax, SAKi 3amisgHi y
nepexonax. KonuBHI CIEKTpH Ta PO3PaxXyHKH TaKOK BKa3yIOTh Ha B3a€EMOIII0 MK
MOJIEKYJIaMH, BUHHUKAIOTh CIUIBHI KOJUBHI MOAHM. Y KOMIIIEKCAX TAaKOX MOXKYTh
BHHUKATH TPUIUICTHI MEPEXOAU MK PIBHSMH, JIOKATI30BAHUMH Ha CKBapUIIIEBOMY
KUIbI[I OapBHUKIB Ta IHIIMMH MOJICKYJISPHUMH OpOITAISIMU, IO MiATBEPIKYE
MOXIIUBICTh 3aCTOCYBaHHsI JOCTIKYBAaHMX KOMILUIEKCIB y (OTO ITUHAMIYHIN
Teparnii.

BiomexaHiuHi aciekTH po3BUTKY
AUCILIA3Il KYJIbIIOBOIO CYIJi00y y aiTeit
3abamrra 0., Iraareesa I.", Ceunikosa O.

Kuiscoxuti nayionanvruuil ynieepcumem imeni Tapaca I[llesuenxa
* skorpiosha85@mail.ru

IIpoanamizoBaHi (i3MYHI MEXaHI3MHA BUHHKHEHHS HAIIPY>KEHOI'O CTaHy B MOJCITI
KYJIBIIIOBOTO CYIJI00y IUTWHU. BUSBIEHO, MmO Iif0 THCKY, SKWA BWHUKAE B
($i0pOo3Hi CyMIli BHACIIZOK CKOPOUYEHHS M’S3iB, MOXKHA PO3MIAIATH SK OAHY 3
TIPUIMH BUHUKHEHHS JUCIUIA31] KYJIBIIOBOTO CYTII00Y y MTiTEH.

Jlucnnasisa KyJbIIOBOI'O CYIJIOOy y JITEH - 1€ IMOPYIIECHHS PO3BUTKY CTPYKTYD,
SIKE MOJKE MPHBECTH JO HiABUBUXY a00 BHBHUXY TOJOBKH CTETHOBOI KICTKH 1, SIK
HACIIJIOK, JO CTIAKOro MOpyIIEHHS OIMOpPHO-pyxoBoro amapary gutunu [1]. Cepen
BPOIDKEHUX aHOMAJII PO3BUTKY OIMOPHO-PYXOBOTO arapary AUCIUIA3is KyJIBIIOBOTO
Cyriao0y CHoCTepiraeTbCs JTOCUTh YacTo — 10 3% cepen yciX HOBOHAPOIKEHUX.
Panns miarHocTwka 1 kBamidikoBaHe JIIKYBaHHS HPUBOAMTH B 95% 10 MOBHOTO
BUJIIKYBaHHS, HA BIiAMIHY BiJ MI3HHOTO BHSBIICHHS, SKE€ MOXKE IPHU3BECTH J0
1HBaJigHOCTI [2]. 3aBOaHHSAM TaHOTO JOCHIUKEHHS € aHami3 (i3MYHUX MeXaHi3MiB
BUHWKHCHHS 3a3HAYCHOI IIaTOJNIOTiI 3 METOI IIOJANbIIOr0  3aCTOCYBaHHS
MaHyallbHOI Tepartii Isi CBOEYaCHOTO KBalli(hikOBAaHOTO JIIKYBAaHHS JTAHOI MATONOTi1
PO3BHUTKY CYyTJI00a y TUTHHH.

dopMyBaHHIO KICTKOBOT TKAHUHH TIEPEyE YTBOPEHHS XPSAIIOBOI IMPOIIAPKY, KA
BiIHOCHTBCS JIO KJIACy 3'€IHYBaJbHUX TKAHUH, CTPYKTYPHHUM KOMIIOHEHTOM SIKHX €
komareH [3]. BUHHKHEHHS KOJAareéHOBOH CTPYKTYypH 3a0e3ledyeThes IBOMA
MpOIIECaMHK: CHHTE30M MOJIEKYJI KOJIareHy Ta iX TPaHCIIOPTOM Y TUISHKY IIPOCTOPY,
Ji¢ BUHUKA€ 3a3HaucHa CTpykTypa. IIBHIKICTH MPOTIKAHHSA IUX IPOIECIB
00yMOBJICHA HH3KOK INPUYHH, 30KpEMa, TaKHUMH MOCTIMHO itounMH (i3WIYHHUMHA
(hakTOpamMu SIK TeMmmeparypa i THCK. BHacaigok Toro, Imo mpu po3riIsfil JaHOTro
MPOIECY TeMIlepaTypa BCHOTO OpraHi3My MOXE BBaXAaTHCh OJHAKOBOI, IIeH
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rmapaMeTp MOKHA BHKJIIOYHTH 3 PO3MIsay. HacKimbKH BIUIMB THUCKY € iICTOTHHM Yy
JAHOMY ITPOIIECi, MOJKHA ITPOAHATI3YBATH ITICIS TOTO, SIK 3'ICYEMO, 32 PaXyHOK 4OT'0
MOJKE 3MIHUTHUCS TUCK B (piOpO3HIii KaICy cyriooy.

JlIst aHAmi3y Hampy>KeHOI'o CTaHy, IO BHHHMKAE B CYIJI00i, OI[IHUMO THUCK, IO
BHHUKA€E BcepeauHi (iOpo3HOI CYMKH TIpH CKOPOYCHHI M's3iB. 3B'SI3kM, W10
YTBOPIOIOTh  (DIOPO3HY CYMKY, OpIEHTOBaHI 3a MegialbHUM (TI03I0BXKHIM)
HampsAMKOM. MoOAyiab MPYKHOCTI BOJOKOH, IO BXOAATH 10 CKJIaAy 3B'I30K, Yy
MTO3I0BKHHOMY HAIIPSMKY 3HAYHO ITEPEBUINYE MOIEpeUHnii MOAyb. Ll oOcraBuHa
JIO3BOJISIE BBAXKATH, 1110 TIPH Jii CUJI, BAKJIMKAHUX CKOPOYCHHSM M's13iB, eopmarrist
y3I0BK Mepuaiana BifacyTHs. OCKIIBKM BIZHOCHI aedopmailii 3a HampsSIMKOM
JOTHYHOI 70 Koma paaiycy (ToOTO 3a HAMpSIMKOM IIOTNEPEYHUX 3B'SI3KIB, IO
3'€IHYIOTh 3B'I3KM (PIOPO3HOT CYMKH) TAKOX OJHAKOBI, MPHUXOIUMO 0 BHCHOBKY,
10 y GiOpo3Hiii cyMili BHHUKA€E pO3TATytoue HanpykeHHs [4]. Lle HanpykeHHsl, 1m0
Ji€ y TOPOXHHUHI IEBHOIO PO3MIpY, BPIBHOBAXYETHCSA JIEI0 THCKY. JSIKIIO
MPUAHATH, 10 PO3MIp 00JacCTI, ¢ BiAOyBalOThCS BUIE3a3HAYEH] TPOLIECH CHHTE3Y
1 TPAHCIOPTY KOJAr€HOBHMX MOJIEKYJ, HE MEHIIE 1HM, TO CIiJ MPUIYCTHUTH, IO
THCK ycepeauHi (iOpo3HOi CYMKH, SKHH BHHHUK BHACHIIOK CKOPOYEHHS M'SI3iB,
MO’KE 3MEHIINTH MBHUAKICTh KX IIPOIECIB OLIbBII, HIX Ha JBa MOPSIIKH.

TakuM YMHOM, BHACIIJOK CKOPOYEHHS M'SI3IB, IO OTOYYIOTh Ta30CTETHOBUIA
cyrao0, v ¢GiOpo3Hiii CyMIli BUHHKAE THCK, ITOCTATHIM I TOro, 100 HPaKTHYHO
MOBHICTIO 3arajbMyBaTH Iporec (OpMyBaHHS XPSIIOBOI TKAHUHH BCEPEIUHI
cyrno0y. CamMe TOMY Jdif0 OO THUCKY CJiJ PO3TIISIAATH SK OJHY 3 OCHOBHHUX

MPUYMH BUHUKHEHHS JUCILIA3il KYJIbIIOBOrO CYriio0y y IiTeH.

1. TpaBmarosorist Ta opronenis: ITinpyunuk / Cxusipenko €.T. — K: 3nopos’s, 2005. — 384 c.

2. Cmupnosa JI.A. TpaBmarosoris i opromenist (mpaktiyni 3ausartsi) / Cmuprosa JL.A., Ulymana 1.B. — K:
Buima mikona, 1984. — 351 c.

3. Meanuna ¢izuka: [ligpyunux. Y 4 1. T. 2. Exciepument y meauuniit ¢isuui /JI.A.Bynasin, F0.®.3abamra,
0O.C.CseunikoBa Ta inm. — K: BIIL] «KuiBcekuii yHiBepcuter», 2011. — C.34-88.

4. bynasin JI.A. ®i3uuna mexanika nonimepiB. Y.1 Jedopmauii nonimepuux KontuHyywmis. //bynasin JI.A.,
3abamra F0.®. — K: BI] «KuiBckkuii yHiBepcute», 1999. — 226 c.
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JocirizkeHHs: MexXaHi3MiB BILINBY HaHO4YacTHHOK TiO2 Ha
CKOpPOYYBAJIbHY AKTHUBHICThH IV1aIeHbKUX M SI3iB IILIYHKY
Cxpumesceknuii B.A., Humbamiok O.B., Hunopko O.10., JIlaumoscpka T.JI1.”

Kuiscoxuii nayionanonuii ynieepcumem imeni Tapaca llleguenka
* otsymbal@bigmir.net

VY ocraHHE mecATUPIUYs 3aCTOCYBaHHS HAHOYACTHUHOK miokcuay turany (TiO2)
JUIA HaJaHHS 3a0apBJICHHS PI3HOMAaHITHUM MaTepiajlaM OpraHiyHOrO Ta
HEOPTaHIYHOTO MOXOKEHHS Ha0yJI0 3HAYHOro momupeHHs. He 3Baxatoun Ha Te,
1o TiO2 BBaXka€ThCs O10JIOTIYHO IHEPTHUM, JaHI EKCIIEPHUMEHTANIbHUX JOCITIIKEHb
ITOKa3yIOTh, IO IS CIIONYKA y HAHOPO3MIpHii dopmi (miamerp yacTuHok <100 HM)
3J1aTHA  TPOHMKATH  4epe3  MeMOpaHM  KITHH Ta  TpaHChOpMyBaTH
BHYTPIIIHBOKIITHHHI CUTHAJIbHI KaCKaJy, COIPHUYHHATA MOPYIICHHS METa0oi3my,
MPOSIBIISITH TEHOTOKCHYHI e(heKTH, a)X [0 amonTH4Hoi 3arubemi. Bigkputum
3aJIMIIAEThCS TMHUTaHHSA IM0J0 MeXaHi3MiB BBy TiO2 Ha CKOpPOYyBajabHY
aKTHBHICTh TJaJieHbkux M’si3iB (M) HUIyHKY - TMOTEHIiHHOT MimeHi nii #foro
HaHOYACTHHOK.

V Hamnii poOOTI TEH30METPHUYHHM METOJOM B I30METPHYHOMY PEXHMI OyII0
JOCIiKeHo BIUB HanodacTHOK Ti02 (miamerp 20 HM, B KO HueHTparisx (2.10-4
- 5.10-2) mr/mi) Ha CHOOHTAaHHY Ta BHUKIWKAHY CKOpPOUYYBajdbHY aKTHBHICTH
KinpneBnx I'M  nuiyHky 1ypiB.  BcraHoBineHo, 1m0 amiikamis  Ti02  3a
KyMYJASTHBHOIO IABUINEHHS HOro KoHIeHTpauiili y miamasoni (2.10-4 - 5.10-2)
MI/MJI HE CYIPOBOIKYBajach 3MIHOIO TOHYCY TIaJeHHKOM'SI30BHX IIpErapariB
(I'MII), ane cupuyMHsIa NPUTHIYEHHS 1X CIIOHTAHHOI CKOPOYYBaJbHOI aKTHBHOCTI.
3a UX YMOB CIIOCTEPIrajioch 3HIKCHHS aMILIITyIH BHKIHKAHHX TiIEpKaIiEBOIO
Jemoisipu3amiero  mmasMatnaHoi  MemOpanm (I'’KJ[) Ta  HelipomemiaTopoMm
anermixomaoM (AX) ckopouenb I'MII. 3apeecTtpoBaHi B SKCIICpHMEHTAX 3MIHU
BEIMYUH (Da3HOr0 Ta TOHIYHOI'O KOMIIOHEHTIB TiIEPKaIIEBOI KOHTPAKTYypH 3a il
HAaHOYACTHHOK JIOCTOBIPHO TIEPEBHIMYBaTH 3MiHH AX-CKOPOUYEHbB, [0 BUHUKAJIHN 32
THX K€ YMOB. 3'ICOBAHO TaKOX, IO HI PiaHOAMHOBE, Hi iHO3UTONTpHU(OCHAT-
gyymiuBe Aerno Ca2+ TIaJeHBPKOMSI30BHX KITHH HE 3alydeHi y edekrax Iux
HaHOYaCTHHOK.

3a npucyTHOCTI ogHopa3oBoi amikanii TiO2 y konnenTpamiax (10-2 Ta 5.10-
2) MI/MII CIOCTEpiraigd BiporigHe IMocuiaeHHs BHKIMKaHuX miero AX ta I'KJ]
ckopouenb I'MII. 3a manmx ymoB, aktuBamis AX-CKOpOYeHb B 3HAUYHIN Mipi
MpUTHIYyBanmach 3a yMmMoB OnokyBaHHs Ca2+-kaHamiB D-600; i HaBmaku -—
atpominizaris 'MII ue ycyBana akrupamiiinoi fii TiO2 Ha CKOpOYEHHs, BUKIUKaHI
TiIEpKaTiEBOIO ACMOIApH3alliio MeMOpaHu. Pe3yabTaTé MPOBEACHHUX JOCIIIKEHD
JIO3BOJIAIOTH JyMaTH, IO 3a MPHUCYTHOCTI BHCOKHUX KOHIIGHTpAIlii HaHOYaCTHHOK
TiO2 Mmae Miciie aKTHBALiSI HAAXOKECHHS B KIITHHH MO3aKTiTHHHAX ioHiB Ca®’.
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