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3AT'AJIBHA XAPAKTEPUCTHUKA POBOTH

OOrpyHTyBaHHs BHOOpPY TeMu aociim:keHHsi. CepleBo-Cy/IMHHI 3aXBOPIOBAHHS
(CC3) 3zaiimaroTh mepiie micie B OUIBIIOCTI KpaiH CBITY cepel yciX MpUYMH cMmepTi. B
VYkpaini 6muzpko 70% moncekux cmepredt Bukiukani CC3, B TOoMy uumcal i
aTepoTpoMO030M, SKHI MMPOKO MOIMUPEHUN 1 B JaHWK Yac 3aiiMae MPOBIAHE MiCIe B
CTPYKTYPpi 3aranpHoi cMepTHOCTI. Kpim Toro, B Ykpaini Ounbie 50 % BCiX 3aXBOpPIOBaHb 1
I'ATa YaCTMHA BCIX BUIAJKIB 1HBAIITHOCTI MPUIIAJIA€ HA JOJIO 1IIIEMIYHOT XBOpOOHU CepIis
Ta IHCYJIBTY.

YHOpoaoBXK OCTaHHIX POKIB MPOBIAHE MiCLe Cepel MpernapariB 3 MEXaHi3MOM
TPOMOOIIMTAPHOT aHTHarperariii 3aiimae KJIOI1IOTPEJIb. AKUH  e(EeKTUBHO
3aCTOCOBYEThCSI B KOMILIEKCHOMY JikyBaHHI CC3 (HecTaliibHAa CTEHOKap.is, TOCTpUMN
iH(apKT MioKapay, TPAaH3UTOPHI 1MIEMIYHI aTaKu, TOCTPUH I1IMIEMIYHMM 1HCYJIBT, TOCTpa
iIreMist KiHIIBOK).

Knonigorpens OyB cxBajeHUN AMEPUKAHCHKOIO aIMIHICTPAIIEI0 IO XapuyOBUM
MpOJyKTaM 1 Jikapcbkux 3aco0iB (FDA) mist mmpokoro KJIiHIYHOTO 3aCTOCYBaHHS B 1997
p. €Bponelicbke meanuHe areHTcTBo (EMA) cxBanmiia kinonigorpens B 1998 r. Cnouatky
MOBa HIJIa MPO MOHOTEpAIilo AN 3HIKEHHS PHU3UKY YCKJIaJHEHb aTepoCKIEepO3y Y
XBOpUX 3 HEIIOJABHO TNEPEHECEHUM 1HCYIbTOM, I1HQapkTom Miokapaa (IM) abo
J1arHOCTOBAHUM aTE€POCKJIEPO30M apTepiid HUKHIX KIHIIBOK 3 KIIIHIYHUMH IPOSIBAMH.

HocnimkeHHsi, npoBeneHi kiiHiYHUM Kapjaionorom [.C. SBenoBum, 103BOJIUIU
BUKOPHCTOBYBAJIM KJIOMIIOTpeIs B KOMOIHOBaH1i Tepamnii npu pizHux CC3.

CporonHi npogigakTuka 1 JIKyBaHHSA KapJAl0JOTIYHUX XBOPOO 1 XBOPOO cHUCTEMHU
KpPOBOOOITY € OJIHIEIO 13 IPIOPUTETHUX MPOOIIeM 0XOPOHH 370p0oB’s. JIlikapchKi 3aco0u s
JKYBaHHS 3aXBOPIOBaHb CEPIIEBO-CYAMHHOI CUCTEMH TOC1Ial0Th OJIHE 3 MIEPIIUX MICIlb Ha
pUHKY Jikapcbkux npemapatiB. €.A.Penpkinoro, H.O. Tkauenko, B.B. I'magumeBum 6yso
MPOBEICHI MAapKETHUHTOBI JOCHIKEHHS YKPAiHCBKOTO PHUHKY aHTHarperaHTiB. I3
MPOBEICHUX aBTOPAMH JOCIHIKEHb, CTa€ 3pPO3yMUNIO, IO TPOBIAHY MO3UINI0 3aiiMae
nigrpyna  BO1AC04 Kinomimorpens, Ha sky mnpunagae 44,8% ycboro puHKY
aHTuarperanTiB. JlaHul JikapchbKUil mpenapaT BXOJAUTh B NIEPEITIK JIKAPChKUX 3acO01B JIJIs
JmikyBaHHS mamieHTiB 3 yckiagHeHHamu CC3, Buxknukanumu COVID-19, 3rigHo
MIPOTOKOJIB JIKYBaHHS, K1 3aTBep/KeH1 M1HICTEPCTBOM OXOPOHU 3/I0pPOB g Y KpaiHH.

ABtopamu @ykycako T, fmacita X, Omoro M, Manyga K, Illunoxapa K,
Oyximypa HO. onucanum HeogHOpPA30B1 BUMAAKU OTPYEHHs Kiomigorpeinem. B pobotax
takux aBTopiB  Komabait I, Okrmap |, Akas B, Tl'tonep K. O omwmcani Bumaaku
caMOoTryOCTBa KJIOMIOTPEIIEM.

B HaykoBiil JjiTepaTypi BHCBITIIEHO 0araTo METOJIWK aHaji3y KJIOMIJAOTPENo Y
JKapChKUX 3ac00ax, O10JIOTTYHUX PiAMHAX JIFOJAWHM JJIs BUBYCHHS (DApMaKOKIHETUKH Ta
dhapMakoguHaAMIKHA. AJle HE Ma€ >KOJHOTO0 XIMIKO-TOKCHKOJIOTTYHOTO JOCHIIKCHHS
mpenapary, BXKHBAHOTO SK B TEPANEBTUYHUX, TaK 1 y TOKCHYHHUX J03aXx. ToMmy MH
BBa)XA€EMO, 1110 TTPOBEICHHSI TAKOTO JTOCIIPKCHHS € aKTyaJIbHUM.

3B'f130Kk po00OTH 3 HAYKOBHUMH NpPOrpaMamMu, IUVIAHAMH, TeMaMH, TPAHTAMMU.
JlucepTallito BUKOHAHO 3TIJIHO 3 IUIAHOM HAyKOBO-AOCHITHUX poOiT HarioHnamsHoro
(hapMaIlleBTUYHOTO YHIBEPCUTETY «XIMIYHUNA CHHTE3 1 aHaji3 O0l10J0r1YHO-aKTUBHUX
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PEYOBUH, CTBOPEHHS JIIKAPCHKHUX 3aC001B CUHTETUYHOTO MOXOKEHHS» (HOMED JIep>KaBHOT
peectpamii  0103U000475) Tepmin mii 2003-2013 pp., mepepeectpoBaHo «XiMiKO-
TOKCHUKOJIOTIYHHN aHaji3 0l10JIOTIYHO aKTMBHUX PEYOBHH Ta JIIKAPCHKUX 3aC00IB» (HOMEp
nep>xaBHoi peectpartii 0114U000958), a Takox muranoM mpoOiaemMHoi koMicii «Dapmarrisi»
HAMH ta MO3 VYkpainu. Tema aucepramiiftHoi poOOTH 3aTBep/Ke€HA Ha 3aCiTaHH]I BYCHOT
paau HartionaneHoro apmarieBTHUHOTO yHIBepcUTETY Bia 25 uepBHa 2009 p. (IpoTOKOJ
Ne 11).

Merta i 3aBaaHHs qocaigkeHHss. MeTow aucepTaiiitHoi poOOTH € OOTpyHTYBaHHS
CXEMH XIMIKO-TOKCHUKOJIOTTYHOTO HOCHIIKEHHS 00’ €KTIB O10JIOTIYHOTO ITOXO/HKEHHS Ha
KJIOMIOTPeNb, IO BKJIKOYAE METOJMKH MOro 130/F0BaHHS 13 OI1OJIOTIYHUX PIIWH Ta
TBEpJUX TKAHWH, METOAMKU BHSBIEHHS Ta KUJIbKICHOTO BU3HAYEHHS KJIOMIJIOTPETIO B
OTPUMAHUX BUTATAX, a TAKOX METOJUKHU JOJATKOBOI OYMCTKH BUTATIB 13 O10JIOTTYHHUX
00’ €KTIB.

Jnst nocsirHeHHsE METH OyJI0 MOCTABJICHO TaKi 3aBJIaHHS:

—IpoaHaIi3yBaTh Ta y3araJlbHUTH JIlaHI HAayKOBOI JITEPAaTypH BIAHOCHO (13HKO-

XIMIYHUX, (apMaKOJOTIYHUX Ta TOKCHUKOJOTIYHUX BIACTHUBOCTEH KJIOIMIIOIPEIIO
Ta HOro OCHOBHOTO HEAKTUBHOTO META0OJNITy - KIOMiAOTpesib KapOOHOBOI
KHCIIOTH, 1110 Ha ChOTOJIHI 3aCTOCOBYIOTHCS Y MEJUYHIN MPaKTHII];

— NOCTIAUTH METa0OJIITH KJIOMIIOTPENIO Ta 00paTH cepell HUX PEUOBUHY-«KMapPKEP,
3a JIOMOMOTOI0 SIKOi MOYKHA MPOBOJAMTH 1IEHTU(]IKAIIIO Ta KUTbKICHE BU3HAYCHHS
KJIOMIAOTPENII0 y BUTArax 3 00’€KTIB O10JOTIYHOrO IMOXOJHKEHHS MapajesbHO 3
JOCITIKEHHSM 32 HATUBHOIO PEUYOBHUHOIO;

—3aIpONOHYBAaTH KOJBOPOBI PEAKIIil JJIs MONEPEIHBOrO BUSABICHHS KIIOMIAOTPETIO
Ta HOT0 «MapKepy», BUALUIEHOTO 3 010JIOTTYHOTO MaTepiaiy;

—PpO3pOOUTH YyTJIMBI METOAMKU BUSIBICHHS Ta 1AeHTH(IKAIT KIOMIAOTPEN0 Ta
Horo MetaboJiTy 3a JOIMOMOTOI0 METOay TOHKOIapoBoi xpomarorpadii (THIX),
10 JTO3BOJISITH BIJIPI3HUTH WOTO BiJI MpEnaparis, M0 MOXKYTh 3aCTOCOBYBATHUCH JIJIS
CYNyTHBO1 Tepamii, a TaKOX OYMCTUTU BHUTITU 3 OIOJOTIYHOTO Marepiaiay Bij
CHiBEKCTPAKTUBHUX PCUOBHUH;

—PpO3pOOHUTH METOIWKH BUSBICHHS KIOIMIIOTPENI0 Ta KIOMiAOTpelb KapOOHOBOI
KHCJIOTH METOJIaMU BUCOKOE(PEKTUBHOI piAMHHOI xpoMartorpadii (BEPX);

—pO3pOOHUTH METOJUKU KUIbKICHOIO BH3HAUEHHS KJIOMIJAOIPENI0 Ta KIOMIIOTPENb
KapOOHOBOI KHCJIOTH, MPUIATHI IS IUJIEH XIMIKO-TOKCHKOJIOTTYHOTO aHaji3y
(BEPX, ekcrpakiiiitno-poromerpuuny, Y d-crnexktpodoromerpuuny);

— BUBYWTH BILUIUB MIPUPOIU OPTaHIYHUX PO3YMHHUKIB Ta pH cepenoBuina Ha CTymiHb
eKCTpakKiii KJIOMIIOTPEI0 Ta KIOMIAOrpesb KapOOHOBOiI KHCJIOTH 3 BOJHHUX
PO3UHHIB,;

—IOCTIAUTH  MOKJIMBICTh ~ 3aCTOCYBAHHSI ~ 3arajbHONPUMUHATUX Y  XIMIKO-
TOKCHUKOJIOTIYHOMY  aHai31 METOIB  130JIFOBAaHHS  OPraHiYHUX PEUYOBUH
KHCIIOTHOTO Ta OCHOBHOTO XapakTepy A0 KIOMIJIOTPET0 Ta HOTr0 HEAKTUBHOTO
MeTaboIIITY;

—po3poOUTH 1HIMBITyalIbHI METOAUKH  BHJUJICHHS KJIOIIIOTPEIII0  Ta
KJIOMAOTpesib KapOOHOBOI KUCIOTH 3 OlOJIOTIYHMX TKaHUH Ta PIIUH OPraHi3My
(xpoBi, ceul);
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—3aIpONOHYBAaTH yMOBHM OYHIICHHA KJOMIJOTPEN0 Ta MOro Mapkepy Bif
CHIBEKCTPAKTUBHUX PEUOBUH y BUTATAX 13 O10JIOTTYHOTO MaTepiaity 3a JOIOMOTOI0
METO/IIB EKCTPaKIIii Ta XxpoMaTorpadii B TOHKOMY IIapi COpOCHTY.

—3aMpoIOHYBAaTH CXEMYy CHPSAMOBAHOTO aHaji3zy OIO0JOTiYHOrO0 MaTepiaay Ha
KJIOITIIOTPEJIb.

06’exm Oocniodcenns: XiMIKO-TOKCUKOJIOTIUHUNA aHa3 KIOMIAOTPENI0 Ta Horo
«MapKepy».

IIpeomem oocnioxcenna: MeTOIUKHU 130JIF0OBaHHS KJIOMIAOTPETIO Ta KJIIOMIIOTPEIb
KapOOHOBOI KHCJIOTH 13 00 €KTIB O10JIOTIYHOTO TIOXO/KEHHS, METOJMKH 1X BHSIBICHHS
Ta KUIBKICHOTO BH3HAYEHHS Y MOJEIBHUX PO3YMHAX Ta BHUTArax 13 010JOTIYHOTO
MaTepiaiy, METOJAUKH OUYMCTKA OTPUMAHUX BHUTSTIB 13 O10JOTIYHOrO MaTepialy, cxema
XIMIKO-TOKCHUKOJIOTIYHOTO ~aHaii3y O10J0TIYHOTO MaTepialy Ha KIOMIJAOTpeNlb Ta
KJIOMIOTPENIb KApOOHOBY KHUCIIOTY.

Memoou oocnioocennsa. Jna ineHTHPIKALIl KIOMIAOTPENO Ta KIOMIIOTPENb
KapOOHOBOi ~ KMCIOTM 'y pO3UYMHAaX Ta BUTArax 13 OI0JOTIYHOrO  MaTepiairy
BukopuctoByBainu Meroau TIIX, peakmiitnoi TIHIX, BEPX, xonbopoBi peakii; mms
KUIBKICHOTO BU3HAYEHHS KJIOMIJIOTPETI0 Ta KIOMiAOrpesib KapOoHOBOI KUCIOTH — Y O-
criekTpooToOMeTpUUHMM, eKCTpakuiiHo-poToMeTprunnii Ta BEPX-meromu. s
130JTIOBaHHS  KJIOMIJIOTPETI0 Ta KIOMIAOTpesb KapOOHOBOI KHCIOTH 13 O10JIOTIYHOTO
Marepialy BHUKOPUCTOBYBaiIM 3araibHornpuiinati meroau O. O. BacunbeBoi, B. IL
Kpamapenka, II. BamoBa, Craca — OTTO, a TaKoXX OKpEMY METOJIUKY 130JFOBAHHS
XJIOpO(OpMOM 13 T10P11130BaHOTO O10JOTTHHOTO MaTepiay.

HaykoBa HOBHM3Ha OTpPHMMaHHMX pe3yJbTaTiB. Brepiie BHKOHAHO KOMIUIEKC
CHUCTEMHUX JIOCHIIKEHb KJIOMIOTPENIO SIK 00 €KTa XIMIKO-TOKCHUKOJIOTTYHOTO aHAJI3Y.

3 MNpOAYKTIB METaboJi3My KJIOMIJOTPEI0 O00paHO MapKep — KIOMIIOTpelb
KapOOHOBY KHUCJIOTYy — Ta PEKOMEHJIOBAHO TMPOBOAUTU  XIMIKO-TOKCHUKOJIOTTYHE
JOCIIJKEHHSI Ha KIIOMIJOTpeNib TMapajielbHO 3a MapKepoM Ta HATHBHOI PEYOBUHOIO.
Po3po6aeHo MeToIMKY BUSBICHHS KJIOMIAOTPEIIO 3 BUKOPUCTAHHSAM ITIIXO/IB PEaKIIHOT
ta nBomipHoi TIIX, o gae MOXKIMBICTh crien(igYHO BU3HAYATH KJIOMIAOTPEIh B YMOBaX
XIMIKO-TOKCHUKOJIOTTYHOTO JOCIKEHHSI.

Bnepiie BcraHoBieHo XpomarorpadiuHy TOBEIIHKY KIOMIIOTPEI0 Ta HOTO
Mapkepy B yMoBax 3arambHOoi cxemu TIIX-ckpuHiHry oOpraHiyHUX OTpPyT Ta
3aMpoNOHOBAHO JOMOBHEHHS IO Li€i CXeMHU 3 METOI BHSIBJICHHS KJIOMIIOTPEINIO.
BcTaHoB/IEHO OCHOBHI XpomaTorpagiyHi mapameTpH KJIOMIIOTPEI0 Ta KIOMIIOTPeib
KapOOHOBOI KUCJIOTHU Tipu AociimkeHHi metogoM BEPX B cucremi « BEPX-ananizatopay,
10 3aCTOCOBYIOTh B XIMIKO-TOKCHUKOJIOTIYHOMY Ta KPUMIHAJIICTUYHOMY aHaji3l B KpaiHax
CHA.

Po3pobneno HoBi Y ®-cnekTpodoTOMETpUYHA, EKCTPAKIIHHO-POTOMETpUYHA Ta
BEPX-MeToIMKKN KITBKICHOTO BU3HAYEHHS KIJOMIJOTPEN0 Ta KIOMIAOTpeinb KapOOHOBOI
KHUCIIOTH, PUIATHI JJIS 1IJIeH XIMIKO-TOKCUKOJIOTIYHOTO Ta KPUMIHAICTHYHOTO aHATI3y.

BcranoBieHo onTuManbHI YMOBU E€KCTPAKIli KIIOMIJAOTPENI0 Ta KIOMIIOTPENTh
KapOOHOBOi KHCJIOTH 3 BOJHUX PO3YHHIB XJOPOGOPMOM, MIETHIOBUM €TEPOM Ta
rekcanoM. Brepmie mnopiBHAHO €(GEKTHBHICTh  3arajbHONPUUHATUX Yy  XIMIKO-
TOKCHUKOJIOTIYHOMY aHalli31 METO/IIB 130JTF0BaHHSI OPTaHIYHUX OTPYT IIOAO KIJIOMIJOTPEITIO
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Ta KJIOMOTPENb KapOOHOBOI KHUCIOTH. 3alpoOMOHOBAHO METOAWKH  BUIIJICHHS
KJIOMIIOTPENIO Ta KIOMAOTpedh KapOOHOBOI KHUCIOTH 3 OIONOTIYHHUX PIAMH OpPraHi3My
(xpoBi, cedi).

Ha mimcraBi BHKOHAaHUX JOCHIIKEHb BIIEpILE 3allPOIIOHOBAHO CXEMY XIMIKO-
TOKCHUKOJIOTIYHOTO aHai3y 010J0TIYHOTO MaTepialy Ha KJIOMiIOTPEIb.

I[IpakTHyHe 3HaYeHHA OTPUMAaHMX pe3yabTaTiB. Ha migctaBi KomIuiekcy
IPOBEJACHUX  JIOCHIKEHb PO3POOJICHO CXeMy XIMIKO-TOKCHKOJIOTTYHOTO — aHali3y
010JIOTIYHOTO Martepialy Ha KIONIIOTpeib, IO 3HAWIIa CBOE€ BiIOOpaKEHHS B
MITOTOBJICHUX  METOAUYHUX  PEKOMEHAAIlsAX  «XiIMIKO-TOKCHKOJIOTIYHUN  aHali3
010JIOTIYHOTO MaTepiaay Ha KIIOIMIJIOTPeNiby, SKI PEKOMEHJO0BAHO 3aCTOCOBYBaTH B
MpaKkTUYHIA poOOTI BIIAIICHH CYJIOBO-MEIMYHOI TOKCHKOJOTI Il BUPINIEHHS MUTAaHb
I0JI0 OTPYEHHS KJIOMiJOTpeieM, B KIIHIYHUX JabopaTopisix 3 METOK BHU3HAYEHHS
KJIOMIIOTPEIIO B O10JIOTIYHUX PIAMHAX, a TAKOXK Y KPUMIHAIICTUYHOMY aHai3l1.

Po3po0isieHi METOAMKH  XIMIKO-TOKCHUKOJIOTITYHOTO JOCTIIXKEHHS  KJIOMIIOTPEITIo
BIIPOBA/KEHO B MPAaKTHUYHY poOOTYy BIIAUIEHb CYAOBO-MEIMYHOI  TOKCHUKOJIOTII
XepcoHchKOi (akT BOpoBakeHHs Bia 18.12.2014p), JKutoMupchkoro (akT BIPOBAKEHHS
Bix 03.11.2013p), Yepkacbkoi (akt BrnpoBamxkeHHs Bia 18.11.2013p) ta XapkiBChbKOro
00J1acHOTO OIOPO CYJTOBO-MEIMYHOI eKCrepTu3u (akT BhpoBakeHHsa Bix 28.10.2013), B
HaBUaJbHUN TIporiec Kadeapu KIiHIYHOT OloXiMmii #  CyJOBO-MEIMYHOI TOKCHKOJIOTIT
XapKiBCbKOI MEIUYHOI akajeMii IMICIASAUIUIOMHOI OCBITH (aKT BIPOBAHKCHHS BIT
05.11.2013p), kadenpu aHamiTHUHOI XIMIT Ta aHATITHYHOI TOKCHKoJjorii HaroHaisHOTO
dapmaiieBTHUHOTO yHiBepcuTeTy (akt BrpoBajpkeHHs Big 18.11.2013p), xkadenpu
HEOpPraHiyHOI Ta TOKCHUKOJOTIYHOI XiMii 3amopi3bKoro JepKaBHOTO  MEIUYHOTO
yHiBepcuteTy (akt BhopoBapkenHs Big 21.11.2013p), xadeapu dapmarmii [BaHO-
@®paHKIBCAKOTO  JIEPKABHOTO MEJUYHOTO YHIBEPCUTETY (AaKT BIPOBADKEHHS  BIJ
29.10.2013p), xadenpu hapmaneBTUUHOI XiMii Ta hapMakorHo3ii JIyraHcbKOro Jep:kaBHOTO
MEAUYHOTO YHIBepcuTeTy (akT BhpoBamkeHHs Bix 18.11.2013p), xkadbegpu ximii
JIOHEeUbKOro HaI[lOHAJILHOTO MEAMYHOTO yHIBepcHuTeTy (akT BnpoBamkeHHs Big 03.11.2013
p), Kadeapu TOKCHKOJOTIYHOI Ta aHAMTUYHOI Ximii JIBBIBCHKOTO HAI[IOHAJIILHOTO
MEAUYHOTO yHIBepcuTeTy 1M. [lanuna [Manuupekoro (akt BopoBamkeHHs Big 21.11.2013 p),
kadenpu papmaneBTHUHOI XiMii TepHOMUIECKOrO HALIOHAIbHOTO MEAMYHOTO YHIBEPCUTETY
imeHi LS. ['op6aueBcrkoro (akt BpoBamkenns 20.12.2020 p).

Oco0buctuii BHecok 3100yBaya. Pa3oM 3 HayKOBUM KEPIBHUKOM BU3HAYEHO METY
Ta 3a7a4l JOCHIIHKEHb, PO3POOJICHO METOJMYHI IMAXOAW, 3TIAHO 3 SKUMH TMigiOpaHo
METOJM BHUKOHAHHS EKCIIEPUMEHTAIbHOI YacTUHU aucepraiii. OcoOUCTO MPOBEACHO
MaTeHTHO-1HOPMAIIMHUI  MOUIYyK, EKCIMEePUMEHTAIbHI JIOCTIDKCHHS, CTATUCTUYHY
00poOKy, aHalli3 Ta CUCTEeMaTH3allil0 OTPUMAHKUX Pe3yIbTaTiB, CHOPMYILOBAHO BUCHOBKHU
poboTH.

CniBaBTOpaMM HAyKOBUX Mpallb € HAYKOBHM KEpPIBHUK Ta HAYKOBI, CIUIBHO 3
SKUMHM TIpOBEJEH1 JociikeHHsa. [lepcoHanpbHUN BHECOK Yy BCIX OIyOJIIKOBaHUX 31
cniBaBTopamu (B. C. bongap, 3. B. IlloBkoBa) mpaiisix BKa3zyeTbcs 3a TEKCTOM JHMCEpTAallli,
a TaKOX B aBTOpedepaTi y cnucKy (HaxoBHUX MyOTiKaIliil.

VY HaykoBHX IMpausx, OMyOJIIKOBAHUX Y CIIBAaBTOPCTBI, AUCEPTAHTY HAIEXKHUTh
(dbakTUUHMIA MaTepial 1 OCHOBHUI TBOPYMM TOPOOOK.



AmnpoOaniss pe3yabraTiB Aucepramii. OCHOBHI pe3yJbTaTH Ta TMOJOXKEHHS
AUcepTaIiitHoi poOOTH BHKJIAIEHO 1 00roBopeHo Ha BeeykpaiHChbKiit HAyKOBO-TIPAKTHYHIN
KoH(epeHiii: «BnpoBa)keHHS Cy4acHMX HAyKOBHX JIOCSTHEHb B CYJOBY EKCIEPTHU3Y
(Xapkis, 2009), VII Hamionansuuii 3'i31 dapmanesti. «Dapmartiss Ykpainu. [lormsag y
MmaioytHe» (XapkiB, 2010), BceykpaiHchbkoi HayKOBO-TIPaKTHMYHOI KOH(EpeHIi,
npucBsiueHoi 80-piuuto 3 qHS HapomkeHHsa npodecopa O.M. TalinykeBuua «CiHTe3 Ta
aHaji3 0l0JOTIYHO AaKTHBHUX PEYOBHH 1 JIIKapChkuX cyocTaHiim»y (Xapki, 2013), XX
International Scientific and Practical Conference of Young Scientists and Students
Devoted to the 90th Anniversary of Doctor of Science in Pharmacy, Professor Dmitri
Pavlovych Salo «Development of the isolation procedure for clopidogrel using oxalic acid.
Actual Questions of Development of New Drugs» (Kharkiv, 2013), Bceykpaincbka
HAyKOBO-TIPAKTHUYHA KOH(PEPEHIIIS 3 MIXKHAPOJAHOIO YUacTIo, pucBsiueHa 140-piydro 3 1Hs
HapokeHHs 3aciayxeHoro mpod. M. C. bokapiyca ta 110-piuyto 3 1HS HapOIKEHHS
npod. M. M. bokapiyca (Xapkis, 2018).

IIyoaikanii. Martepianin gaHoi AucepTaniiHoi poboTtu omyOmikoBaHo y 11
HAayKOBUX poOOTax, cepeA SKUX S5 craTedl y HaykoBUX (haxoBUX BHUIAHHAX (2-3a
KOpPJIOHOM), 5 Te3 10MoBiIeH, 1 MeTOauYH1 peKOMEHIallii.

Ctpykrypa Ta o0csar aucepraunii. J{ucepraiiiina podoTa CKiiagaeThbcs 13 aHOTaIllli,
BCTyNy, 6 pO3IUTIB BJIACHUX EKCIIEPUMEHTAIbHUX JOCTIIKEHb, 3araJlbHUX BHCHOBKIB,
CIHMCKY BHMKOPHCTaHUX JDKepend Ta 3 moxaatkiB (18 c.). 3arampHuii oOcsar auceprartii
ctaHoBuTh 220 crtopiHok. PobGora imoctpoBana 47 tabmuusmu Ta 14 pucynkamu, 1
cxemoro. Criucok BUKOPUCTaHUX JIKEpesl HapaxoBye 149 HaliMeHyBaHb, 3 HUX KUPUIIHUIICIO
— 60 Ta matuaHIEO — 89.

OCHOBHUM 3MICT POBOTH

Pozain 1. Kuonmigorpeab: (papMako/oriyHi Ta TOKCHKOJIOTIYHI BJIACTHBOCTI;
MeTOAHU aHAJII3y (OIJIsi] JiTepaTypu)

Knonigorpenb — mNOpeacTaBHUK aAHTUArPETaHTHUX JIIKAPCBKUX —3aco0iB, 11O
3aCTOCOBYIOTBCS B MEIUYHIN MpaKTHI I JIKYBaHHS CEpILEBO-CYJAMHHOI CHCTEMHU.
Kromigorpens 3a XiMiYHOIWO CTPYKTypor € wmeTwi-(+)-(S)-anmbda-(o-xmopdenin)-6,7-
nuriapoTieHo[3.2-c lnipuaun-5(4H)-aneraTom.

Ha puc. 1 ta 2 npuBeaeHi (opMynu KIOMIJAOTPEII0 Ta MOro HEAKTUBHOIO
MeTa0OoITy KJIOHIAOTpeah KapOOHOBOT KUCIOTH

H
WCD0CH, W COOH
fj\/:;i‘ JJ\@ H, 500, (/’_"H/\“.\' | =
5 I R 5 - ‘\) 'l =

Puc. 1 CtpykrypHa ¢popmyna Puc. 2 CtpykrypHa ¢popmyna
KJIOIT1 10T PEITIO. MeTaboMITy-KIOMII0Tpeb KapOOHOBOT
KHUCIIOTH

B nmaHomy pos3aini  onmMcaHO OCHOBHI  (I3MKO-XIMIYHI Ta  (papMakoJIOTivHi
BJIACTUBOCTI  KJIOMIJOTPENIO, PO3IISIHYTO OCOOJMBOCTI iX (papMakOKIHETHKH Ta
(dapMakouHaMIKU. PO3IIIIHYTO CHIEKTP MOOIYHUX peakilii, BUKJIMKAHUX JOCIIHKYBaHUM
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npenapaToM, GakTopu Ta MPUUMHU, L0 3YMOBIIIOIOTH JIETEHEBY KPOBOTEUY MPHU TPUBAJIIii
Tepamii 41 mepe03yBaHHI KJIOMII0TpesieM, YUM 3yMOBIICHI JIETalbHI BUMIAJKU OTPYEHD Ta
cyimuay. 3a pe3yiabTaTaMH aHalli3y JITepaTypHUX JPKepeld OOTPYHTOBAHO OIUIHHICTH
JOCIIKEHB, TPUCBIUYCHUX PO3POOITI METOIUK 130JIF0OBaHHS, iIeHTH(DIKaIll Ta KUTBKICHOTO
BU3HAUEHHS KIJIOMIIOTPEINIO 1 HOro MeTabomiTy B 010J0T1YHOMY MaTepiaii, Ha OCHOBI YOTO
3p00JICHO BHCHOBOK TIPO aKTYaJIbHICTh PO3POOKH METOIB CHCTEMHOIO XIMIKO-
TOKCHKOJIOTIYHOT'O aHAII3y I[LOTO JIIKapChKOTr0 3ac00y.

Po3aia 2. O0’ekTH Ta MeTOIH AOCIIKEHHS

B po3aim HaBeleHO  XapaKTEpUCTHUKU PEUYOBHUH, PO3UYHMHHHKIB, PEAKTUBIB, SKI
BUKOPHUCTOBYIOTBCS JIJISl TIPOBENICHHS JTOCIIKECHb, OMHUCYETbCS METOJMKA MPUTOTYBAaHHS
CTaHJIAPTHUX PO3YMHIB Ta peakTHUBIB. BukianeHo iHbopmMallio 11040 METOIB, SKi OYJI0
BUKOPHUCTAHO B pOOOTI.

Po3ain 3. Po3poOka meToaiB BUSIBJIEHHSI KJIOMIJOTPes0 Ta KJOMiAorpesib
KapOOHOBOI KHCJIOTH

BuBdeHo peakiliiiHy 37aTHICTh KJIOMIJOTPENIO0 Ta KIOMIAOrpelb KapOOHOBOI
KHCIIOTH 3 PSJIOM PEAreHTiB, Kl BUKOPUCTOBYIOTHCS B CYAOBO-XIMIYHIA MPAKTHI IS
€KCIIpec-BUSABIICHHS. 3a pe3yJIbTaTaMH €KCIIEPUMEHTAIbHUX JOCIIKEHb BUOPAHO peakiii
3 peareHTaMu 3 MEXEI BUSBIEHHS | MK KJIOMIAOrPENt0 YM KJIOMIOrpesab KpOOHOBOI
KUCJIOTH B mpoOi: 3 peaktuBamu Barnepa, bymapna, Jparennopda, Hparengopda (B
Moaudikaii 3a Mynbe), Mapki, Manzenina, pearyloTb TaKOXK 3 PO3UHMHOM KOOAlbTy
TionioHaty. Knomnizorpens, Ha BIAMIHY BiJ MOro METabOMITY, /1a€ PEAKIIIO IIpOKCaMOBOL
npobu. Kionigorpens kapboHoBa kuciora pearye 3 peaktuBoM OIIH (cymim po3unny
xnopuay 3amiza(Ill), xiopHoi 1 HITpaTHOT KUCIIOT) .

PeaktuBu Epnmana, llei6nepa, ®@pene, kucinoTta cyib(paTHa KOHIEHTpPOBaHa Ta
KHCTIOTa HITpaTHA KOHIIEHTPOBAaHA 3 JAOCTKYBaHUMH PEYOBUHAMHU HE JAIH TO3UTHBHHUX
pe3ynbTaTiB.

BusHaueHO pyXJUBICTH KIOMIJOTPENIO Ta KIOMJOTPENbh KapOOHOBOI KHCJIOTH Ha
TUTACTUHKAX BUCOKOE(EKTUBHOI ToHKoImapoBoi xpomatorpadii (BETILX), Sorbfil Ta
Alugram Sil B 27 cucremMax pO3YMHHHKIB JJIsi TOHKOmapoBoi xpomarorpadii (THIX)
aHajizy, cepell SKUX € Taki, sKi peKoMeHAoBaHI MiXXHApOJHOI AacoIlalll€l0 CyI0BUX
tokcukojorie  (The International Association of Forensic Toxicologists (TIAFT)).
OnparboBaHO  CKJIaA  MIATBEPKYIOUUX CHUCTEM  PO3YMHHHKIB JJI  PO3UICHHS
JOCIIKYBAaHOTO Tpenapary 3 OCHOBHMM CTPYKTYPHHUM METa0OJITOM €TaHOJI-KUCIIOTa
aleTaTHa KOHIIEHTpoBaHa-Bojaa (5:3:2) Ha Oyab-KUX TIUIACTUHAX 3 JOCHIKEHUX 1
cuctema xjopodopm —areron (80:20) na mactunax Sorbfil ITTCX-IIB [ns Bizyamizamii
30H KJIOMIJOTPEIII0 Ta KJIOMIAOrpesib KapOpHOBOI KUCIOTH Ha TUTACTHHKAX BHUKOPHCTAHO
onpomineHHa Y®-cBitaom (A = 278 HM) Ta 00poOky peaktuBoM [lparenmopda. [lani
HaBeaeHl B Ta0ium 1.

InenTudikyBanu KIoMmiaOrpeto 3a MPOAYKTOM JIYXKHOTO TiJIPOJIi3y - KIIOMII0TPeIb
KapOOHOBOIO KucJOTOIO - MerogoMm TIIX HacTynmHMM 4YMHOM: Ha JIHIIO CTapTy
xpomaTtorpaiyHoi TUIACTUHM HAHOCATH B Touky | — 10 MKr cTaHIapTHOTO
XJIOPOOPMHOTO PO3UMHY KJomigorpento, o00podsaoTs i1 10 % po3umHOM HATPIIO
TAPOKCUJTY Ta BUCYIITYIOTh IPU KIMHATHINA TEMIIepaTypi.
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[Topsig wa minii cTapTy XpomaTorpadiyHoi MmiacTUHU HaHocuiau 10 MKJI po3duMHy
KJIOMIZOTpedb KapOOHOBOI KUCIOTH 3 KoHIEeHTparmiero 1 mr/min . XpomarorpadyBaHHS
npoBoamn Ha minactuHax «Sorbfily IITCX-IIB posmipom 10 x 10 cm B kamepi 06’emom
500 cM®, B sy BHOcriM 50 Ml cucteM po3unHHUKIB. Kamepy HacuuyBanu BripoaoBx 30 XB.

Tabnuys 1

3navenHs R 17151 KJI0Mi0rpesiio Ta KJIomiorpejib KapoOHOBOI KUCIOTH
B Pi3HUX CHCTEMAaX PO3YMHHHUKIB i TOHKHX IIApax COPOEHTY

3HaueHHS Ry
3HaueHHS R¢ ) .
. . KJIOIOTpelh KapOOHOBO]
CucreMa po34MHHUKIB KJIOIT1IOTPEITIO CUCIOTH
Sorbfil | BETHIX | Alugram | Sorbfil | BETIIIX | Alugram
1 2 3 4 5 6 7

erunarerat — meranos (90:10) 0,94 0,94 0,93 0,67 0,72 0,75
XJI0pOhOPM — METAHOI
(100:1,5) 0,97 0,99 0,99 0,81 0,78 0,76
6enson — giokca — 25% po3unH 078 0.92 0.93 0.67 0.70 069
amoHiaky (12:7:1) ’ ' ’ ’ ’ ’
H-OyTaHOJ — KHCJIOTA aleTaTHa 0.88 0.81 0.79 0.68 0.65 0.70
KOHIIeHTpoBaHa — Boja (1:1:1) ' ' ’ ’ ’ ’
H-OyTaHOJI — KHCJIOTA aleTaTHa 0.90 0.69 0.79 0.70 0.76 0.74
KOHIIEHTpoBaHa — Boza (4:1:5) ’ ' ’ ’ ’ ’
€TaHOJI — KHUCJI0TA alleTaTHA 0.88 0.85 0.86 0.67 0.70 0.68
KOHIeHTpoBaHa — Boaa (5:3:2) ’ ' ’ ’ ’ ’
rekcai — xJ10podopm - 0,99 0,96 0,88 0,72 0,75 0,70
tpuetmiamin (14:9:4)
Oensout - etanoi - 0,96 0,93 0,97 0,72 0,71 0,75
tpuetriaamin (9:1:1)
reKcaH — TOJyeH —
rpreriaamin (15:10:2) 0,77 0,96 0,51 0,62 0,70 0,73
rekcat — tpuetuiamin (15:2) 0,99 0,75 0,99 0,79 0,75 0,70
rekcar — x0podopu — 25 % 0,29 0,20 0,28 0,23 0,26 0,21
po3uuH aMoHiaky (14:9:4) ' ' ' ' ' '
1301eHTaHoa — i300yTanon (8:2) 0,97 0,85 0,80 0,81 0,75 0,69
1301MeHTanon — i300yranon (5:5) 0,81 0,95 0,88 0,64 0,65 0,60
1301eHTaHoa — i300yTanox (2:8) 0,53 0,91 0,71 0,52 0,77 0,75
areToHiTpwiI — meranon (6:4) 0,97 0,96 0,86 0,76 0,81 0,79
reKcaH — areToH — 25 % po3uuH
avoniaKy (20:20:1) 0,94 0,96 0,96 0,78 0,74 0,74
reKCaH — eTUJIAIETaT — METaHOT
— 25 % po34rH aMOHiaKy 0,94 0,94 0,85 0,76 0,75 0,79
(30:30:5:1)
TeKCaH — ETUJIAIETAT — €TaHOJI
(30:10:5) 0,98 0,97 0,87 0,80 0,76 0,81
xjopodopm — aneron (80:20) 0,57 0,96 0,95 0,32 0,54 0,57

[lnacTuHM enooBaii B CHUCTEMI PO3YMHHHKIB Xjopodopm — aretod (8:2) Ta
nposBisuid 5 % poszunnoMm ¢depymy (III) xmopuay. Ha xpomarorpami BUsBISIach OJHA
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isiMa Ha PiBHI 3 KJIOMIAOrpesh KapOOHOBOIO KHUCIOTOIO, IO TAKOX 3a0apBIIOETHCS Y
¢bioneToBHiA KOJIIp MiCist HACTYITHOT 00poOku 5% pozunnom depymy (I1I) xmopumy.
InenTrdikamiro KIOMAOTPET0 Ta KIOMIAOTPeNh KapOOHOBOI KUCIOTH TMPOBOINAIU
yHipikoBanuM BEPX-meTomomM Ha MIKPOKOJIOHOYHOMY PiIMHHOMY XpomaTtorpadi
«Mimixpom A-02» na 6a31 HB® «Ananituka» (M. XapkiB) Ipu BUKOPUCTaHHI METaJeBOI
KOJOHKM 3 HemoJisipHuM  copOentom Prontosil C 18, 5 Mkm. Sk pyxomy da3zy
3aCTOCOBYBaIM CyMill aneToHiTpuiay 3 0,2 M po3unHoM JiTiro nepxisopary y 0,005 M
PO34YMHI KUCTIOTH XJIOPHOT; JTIHIHHUMN TpajieHT Bij entoeHTy A (5 % aneToHiTpuiy Ta 95%
O0ydepHoro po3unny) g0 entoenty b (100% aneronitpuiny) npotsirom 40 XB, IIBHIKICTh
emoroBaHHs 100 MKJI/XB; onTHUMadbHUM THCK HacocoM 2,8 — 3,2 MIla, TemneparypHuit
pexuM konoHku 37 — 40°C; 06’em npobu mns BBeneHHs — 4 MK, bararokananbhe
JIETeKTYBaHHS PEYOBHMH 3a 3HAUYCHHSIMHU 8 MOBXKMH XBWIb (210, 220, 230, 240, 250, 260,

280 Ta 300 HM) ipoBoIMIH 13 3acTocyBaHHSIM Y D-cniekTpodoTomerpa (puc. 3, Tadi.2).
O.E.

| 1 1 1 1 { 1 1 1 1 { 1 1 1 1 { 1 1 1 1 | 1

(]
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~
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210HM
220HM
230HM
240HM ||

w

N

260HM Sk

[y

280HM -

o

II|IIII|IIII|IIII|IIII'IIII'IIIIlIIIIlIIIIlIIIIlIIII

||||l||||l||||l||||l||'||IIIIIIIIIIII'IIIIlIIlIllIII
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0 10 20 30 40
Bpemsa, muH.

Puc. 3 BEPX-xpomarorpama cymiiin pouuHiB KJIOMiIOTpeb KapOoHOBOT kKuciaoTH (1)
Ta KJomnigorpesnto (2)

BcraHoBiieHO  OCHOBHI ~ Xpomatorpadiudi  mapamMeTpd  KIOMIJOTPEeN  Ta
KJIONAOTpesib KapOOHOBOT KUCIIOTH 32 3a3HAYEHUX YMOB — 4ac Ta 00’€M yTpUMYBaHHS,
CHEeKTpalibHI BigHOIEHHS (Tabn. 2 Ta puc. 3), a TaKoX MiHIMAJIbHY KOHIIEHTPAIIIO
PEYOBHHU B PO3YHHI, IKY MOKHA BU3HAUMTH 32 JTOMIOMOTOI0 HAaBEJIEHOI METOIUKH.

MiHiMallbHa KOHLIEHTpAalis KJIOMIAOrPeIto Ta KIOMiA0rpesb KapOOHOBOI KUCIOTH B
pO34MHI, SKy MOKHAa BHU3HAUUTH 3a JOMOMOTOK) HABEIEHOI METOIAWKU, CTAaHOBUTH
1 MKT/mi1, ITO BIATIOBiIa€ BMICTY PEYOBHH B MPOO1 2 HT.

Takum umHOM, MOxHa roBoputH, 1o BEPX-meronmuka i3 3actocyBannsm BEPX-
a”amizatopa «Mimixpom A-02» 3abe3nedye 3aJ0BUTBHE PO3AUICHHS KIIOMIJOTPETIO Ta
KJIOMIiTOTpeih KApOOHOBOT KUCIIOTH.



Tabnuys 2

Pe3yabTaTi BU3HAYEHHS OCHOBHUX XpOoMaTOrpaivHux napamMerpis
KJIOMIIOrPesIio Ta KJIoniiorpesib KapooHoBoi kucaotu meroaqoM BEPX

. KJIOIIOTPEITh
KJ'IOI'II,I[Ol"peJ'IB
[Tapamerp KapOOHOBA KUCIIOTA
X; X RSD,% X; X RSD,%
Yac 13,741 11,851
YTpPUMYBaHHS 13,784 13,738 0,35 11,831 11,849 0,14
(tr), xB. 13,689 11,865
06’ em 1374,1 1185,1
yrpumyBanus (Vg),| 1378,4 1373,8 0,35 1183,1 1184,9 0,14
MKII 1368,9 1186,5
210uM 1,0000 1,0000
210HM 1,0000 1,0000 0 1,0000 1,0000 0
1,0000 1,0000
0 0,9831 0,3954
HM 0,9742 0,9741 0,93 0,4088 0,4088 3,28
—  |210mm
S 0,9649 0,4222
@ 230 0,6383 0,175
f 210% 0,6517 0,6483 1,36 0,1638 0,1750 6,40
x 0,6549 0,1862
% 0,2167 0,1813
= 240uMm
S 10w 0,2196 0,2203 1,79 0,1945 0,1849 4,54
S 0,2245 0,1789
3 250 0,2058 03783
I 2%% 0,1986 0,2044 2,54 0,3887 0,3789 2,50
g 0,2087 0,3698
2 0,2801 0,2977
s gfgﬁx 02873 | 02811 207 | 03011 | 02962 1,08
0,2758 0,2897
1,0756 0,7897
280mM 1,0789 | 10787 0,28 0,7798 | 07869
210aM ! ! ! 0,79
1,087 0,7912
0,6231 0,03487
300HM
> Tom 0,6211 0,6248 0,76 0,03578 | 0,03543 1,38
0,6301 0,03564

Po3oin 4. Po3pooka memooié KilbKICHO20 6U3HAYEHHA KIORIO0Zpenio ma

Ka0nioozpeb KapooHoeoi Kuciomu

KinbkicHe BHU3HAYEHHS KIJIOMIIOTPENIO Ta HOro MeTabomITy TpOoBOAMIH (Pi3UKO-
ximiuaumu metonamu (BEPX, merogamu abGcopOiiiiHoi criektpodoToMeTpii B
yibTpadioneToBiit 007IaCTl CHEKTPY Ta EKCTPAKIIIIHOT poToMeTpi).

B Y®-cnekTpi abcopOiii KIOMmiIOrpeo 3 BUKOPUCTAaHHIM K po3unmHHuka 0,1 M
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PO3YHMHY KHUCJIOTH XJOPUAHOI CIIOCTEPIrajii MaKCUMyMH TIOTJIMHAHHS 32 JIOBXKWH XBHUJI1
270, 278 ta 300 M. llInsxoM BHUKOHAHHA cepli €KCIEPUMEHTIB Ta PO3PAXyHKY 3HAUYEHb
MUTOMOTO 1 MOJISIPHOTO KOE(IIIEHTIB CBITIOMOTINHAHHS JOBEICHO, 110 ONTUYHA I'YCTHHA
po3unHiB kiomigorpenato B 0,1 M po34uHi KUCIOTH XJIOPUIHOI 3a AOBXKUH XBuiai 270 Ta
300 aM He masATaE OCHOBHOMY 3akoHy byrepa-Jlambepra-bepa.

B Y®-cniektpi abcopOirii Kiomiaorpesib KapOOHOBOI KUCIOTH 3 BUKOPUCTAHHSM SIK
po3unHHuKa 0,1 M po3unHy KUCIOTU XJOPUAHOI CIIOCTEPIrajd MaKCUMYMH MOTJIHMHAHHS
3a n1oBkuH XxBuwia 270 ta 278 HM.

[InssixoM BUKOHAHHS cepii EKCIEPUMEHTIB Ta PO3PAXYHKY 3HA4Y€Hb MUTOMOTO 1
MOJISIPHOTO KO€(II[IEHTIB CBITJIONOTJIMHAHHS JOBEACHO, 0 ONTHYHA T'yCTHHA PO3YMHIB
KJjonigorpesnb kapOoHoBoi kuciaotu B 0,1 M po3umHiI KHUCIOTH XJIOPUAHOI 32 JOBXKHHU
xBuJi1 270 HM He migIsirae OCHOBHOMY 3aKkoHYy byrepa-JlamGepTa-bepa.

Takum 9MHOM, TTPOBOJMIIN KUTBKICHE BU3HAYCHHS KJIOMIJOTPENIO Ta KIIOMiAOTPEIb
KapOOHOBOI KHCIOTH Y D-crieKTpO(POTOMETPUUHUM METOAOM 3a IOBKUHU XBUII1 278 HM.

JIst KITbKICHOTO BU3HAYEHHS KJIOMIAOTPENIO Ta KIIOMIIOrPesib KapOOHOBOT KUCIOTH
po3pobsieHo Y D-crieKTpopOoTOMETpUYHI METOJUKH Ta JOCHIPKEHO 1X OCHOBHI
BaJIIJALMHI XapaKTEPUCTUKHU — JIIHIMHICTh, PABWIIbHICTH Ta 301)KHICTb:

* JUIS KJIIOMIAOTPEIII0 — METOAUKY MOXHA 3aCTOCOBYBATH B 1HTEpBaJll KOHUEHTpAIli
20 — 200 MKr/mi1 3 BITHOCHOIO HEBU3HAYCHICTIO CEPEHBOTO pe3ynbTaTy +1,24%;

e JUISL KJIOMIJOTpENh KapOOHOBOI KHCJIOTH — METOJAMKY MO>KHA 3aCTOCOBYBAaTH B
iHTepBaii koHueHtpariii 20 — 200 MKr/mui 3 BiTHOCHOIO HEBHU3HAYEHICTIO CEPEAHBOTO
pesyabrary £2,54%.

BcTranoBneHo, 1mo mexa KilbKiCHOTO BHsBIEeHHs kiomigorpento LOD mopiBHIoE
1,144 mkr/mi, Mexa KUIBKICHOTO BUSIBJICHHS KJIOMiIOTpeiab KapooHoBoi kucimotu LOD
nopiBHIOE 1,655 MKr/mun; Mexa KiIbKICHOTO BU3HaUYeHHS Kiomigorpento LOQ mopiBHIOE
3,467 MKr/mi, MeXa KiJbKICHOTO BH3HAYEHHS KJIOMiIOTpenb kapboHoBoi kucimotu LOQ
nopiBHiOe 5,015 MKr/mi. 3HayeHHs BIJHOCHOTO CTaHAAPTHOTO BIAXWUJICHHSI CEPEIHBOTO

pe3yabTaTy IS KIOMIIOTPEIto (RSD?) — 0,44 %, 3Ha4YEeHHS BITHOCHOTO CTAHIAPTHOTO

BIJIXMJICHHSI CEPEIHBOTO Pe3yabTaTy Ul KIIOMigorpeib kapooHoBoi kuciotu (RSDX) —
0,92 %.

Po3pobiieHo  eKCTpakIiitHO-(hOTOMETPUYHY METOJUKY KUIBKICHOTO — BHU3HAUCHHS
KJIOMIJIOTPEJIF0 Ha OCHOBI PEaKIii yTBOPEHHS I0HHOTO acolIliaTy 3 METHJIOBUM OPAHKEBHUM.

+

H
HE oM he I -

W T S W g Sy B
H:F — H:-IC + —

pH=44 pH=43-33
HOETHHA
H3|: + _
-— :N:D:N—NH@SDE
HLC —
pH=3.1
UepEOHIH

Sk opraHiuHMid PO3YMHHUK BHUKOPHUCTOBYBAJIM XJIOpPO(OpM, SKHUM HaifyacTiie
3aCTOCOBYIOTh B CYJIOBO-TOKCUKOJIOTIYHOMY aHai31.
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CTpyKTypy 10HHOTO acoliaTy KIJIOMIJAOTPENT0 3 METHJIIOBUM OpPAHXKEBUM MOXHA
noaatu (hopMyIioro:

- 1+

|
0O

H H,C. ]
N N N=N so,
H,C

Cl = g

[—

MeTunoBuii opaHXkeBUI B KUCIOMY CEPEIOBHINI 3 KIOMIAOTPEIEM YTBOPIOE 10HHI
acormiaTi, IO eKCTparyloTbes xmopodopmom. Ilpu mpoMy xmopodopMHUIA TIap
3a0apBIIIOETHCA B AKOBTHUH KOJIP.

lonH1 acoriaTu KJIOMIAOTPEIIO0 3 METHJIIOBHUM OPAaH)XEBUM B HANOUIBIIIN KUIBKOCTI
eKcTparyroThcs xiopodopmom mipu pH = 4,6. Tomy 11 TOCTIPKEHHSIX BUKOPHCTOBYBAIN
aneraTHy Oydepny cymim 3 pH 4,6.

AHal3 BUKOHYBAJIM B JBOX BapiaHTax: Oe3MocepeHbO BHUMIPIOIOYH OINTHYHY
TYCTHHY XJIOpOo(OopMHOro mapy 3a AOBXKHHU XBWIl 540 HM, a TaKoXX JJIs ITiJIBUIICHHS
YyTJIUBOCTI METOAUKH XJOpo(OpMHMI MmIap pyWHYBaldM dojaBaHHsAM 10 Hboro 1 %
PO34YMHY KHCIIOTH cyﬂb(baTHO'l' B a0COJIFOTHOMY €TaHOJI:

1+

o [romon 2

- S+

|
(@) (0]
HSC\ + - / -
N= —N—NH SO, + N HSO,
:C

[Ipy 1boMy oOjepXKyBalu I1HTEHCUBHE po>1<eBe 3a6aaneHHsI, 3B’SI3aHE 3
BUBUIBHEHHSIM METHJIOBOTO OpaHkeBoro. KUIBKICTh METHUJIOBOTO OpPAHKEBOIO —
€KBIBaJIEHTHA KUJILKOCTI KJIOMIJOTPEIIO B I0HHUX acoliaTax.

[InsixoM JOCHIPKEHHST OCHOBHUX BallJallIMHUX XapaKTepPUCTHUK — JIHIAHOCTI,
MPaBUJIBHOCTI Ta 301KHOCTI — MOKA3aHO, IO METOAMKY MOXHa BHUKOPHUCTOBYBAaTU MpU
BU3HAYEHHI1 KJIOMIIOTPENIO B IHTEpBaJl KoHUeHTpawii Bia 10 1o 200 Mkr B mpoOi.

BinHocHa HEBM3HAUGHICTh CEPENHBOTO  PE3yNbTary CTaHoBUTH +1,85 %.
BcranoBieHo, mo Mexa KilbKiCHOro BHsiBICHHS kiomigorpento LOD nmopiBaioe 3,367
MKT/MJI; MeXKa KUIbKICHOTO BH3HaueHHs Kiormigorpemo LOQ mopisHioe 10,204 MKr/mi.
3HaueHHs BIJHOCHOTO CTaHAAPTHOIO BIAXWJICHHS CEPEAHBOTO  PE3yNbTaTy s
kiomnigorpernto (RSDx) — 0,99 %.

KinpkicHe BHU3HAUEHHS KJOMJOTPEN0 Ta HWOro MeTaboiTy MpPOBOJWUIN
yHipikoBaHuM Mmetogom BEPX, sikuil no3Bosisie OTpMMyBaTH HajiiiHI Ta BiATBOPIOBaHI
pe3yabTat  AOCHiKeHb. [lpm  po3poOIi  METOAWKM  KUIBKICHOTO  BU3HAYCHHS
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kiomigorpento MerogqoM BEPX sik po3unuHuk BukopucroByBanu cymim 0,01 M po3zunny
KACIIOTH XJyopuaHoi Ta Bomu (1:1). Ilmoma mikiB pO3YMHIB KIIOMIAOTPENIO Ta
KJIOTAOTPENIb KapOOHOBOT KHCIIOTH JIHIHHO 3aJIe)KUTh BiJl HOTO KOHIIEHTPAIII] B Jlialma3oHi
KOHIeHTpaii Bix 1 Mkr/mMa g0 400 MKI/MJ 3 BIIHOCHOIO HEBHU3HAYECHICTIO CEPEIHBOTO
pesynbrary s kinomigorpento 1,75 %, a kiomigorpens kapooHoBoi kuciotn — £2,02 % .
BcTranoBieHo, 1o Meka KUIbKICHOTO BHsBIIeHHs kiomigorpemo LOD nopiBaioe 2,334
MKT/MJI; JJI8 KJIOMIZOTpesib KapOOHOBOI KUCIOTH - 2,027 MKr/mil, MeXa KUIbKICHOTO
Bu3HaueHHs kionigorpento LOQ nopiHioe 7,074MKI/MI, 111 KJIOMIAOTPEb KapOOHOBOL
KHCJIOTH -6,143 MKIr/MJ. 3Haue€HHS BIJHOCHOTO CTaHJAPTHOTO BIIXUJICHHS CEPEIHBOIO
pesynbraty s knomigorpento  (RSDXx) — 0,49 %, s kimomigorpenb KapOOHOBOI
xuciory - (RSD x) — 0,59 %.

B pesymbrari gocmimxens yHipikoBanum wmetomom BEPX Oymo orpumano
napamMeTpu yTPUMYBaHHS TIpenapary 1 CHEKTpajbHl 3aJIeKHOCTI, M0 JO03BOJIUIIO
BKJIIOYUTH OTPUMaHI pe3yJbTaTH B 0a3y JaHMX IIOAO 1JeHTHdIKAI TiMOTeH3WBHUX
mpenapariB Npu TEParneBTUYHOMY MOHITOPHHTY JIIKYBaHHS OKPEMHUM IpenapaToM ado
KOMITJIEKCHOT'O JIIKYBaHHSI 3aXBOPIOBAHb CEPIIEBO-CYIUHHOT CUCTEMHU.

Po3ain 5. JlociigkeHHsI YyMOB eKCTpPakuii KJIOMIZOrpear0 Ta KJIOMiIOrpesib
KapOOHOBOI KHCJIOTH 3 BOJHUX PO3YHMHIB OPraHiYHUMH PO3YHUHHUKAMU

JIns po3poOKH ONTUMAIBHUX YMOB 130JIIOBaHHS KJIOMIJIOTPENIO Ta KIIOMIIOTPEIIb
KapOOHOBOI KMCJIOTH 13 010J0TIYHOr0 MaTepialy IONepeIHbO OyJI0 BUBYEHO €KCTPAKIIIIO
PEYOBUHM 13 BOJHHMX PO3YHMHIB IIMPOKO 3aCTOCOBYBAHMMH B XIMIKO-TOKCHUKOJIOTTYHOMY
aHaJji31 OpraHIYyHUMH PO3UYMHHUKAMU B 3aJIeskHOCTI BiJ pH cepenosuia (puc. 4, puc.5).

1ZDR' Y

R. %
0o
100

1 "

&

50

40

3 .3 3 ~
pH

0 2 4 6 8 10 12 14

: ¢ : " = “ pH
Puc. 4 3anexnicte cryneHs excrtpakuii Puc. 5 3amexHicth  cTymeHs CKCTppaKIIﬁ
KJIOMIJOTPEeNT0 3 BOJAHMX po3uuHIB Big pH Kiomigorpens KapOOHOBOT KHCIOTH 3  BOJHHMX
CepeIOBUIIIA 1 IPUPOJM OPraHIYHOIO PO3UMHHUKA: po3uMHIB Bil pH cepexgoBumia 1  mpupoau
1 — xnopodopm; 2 — nieTunoBuii eTep, 3-reKcaH OpraHi4YHOro po3uMHHUKa: | — xmopodopm; 2 —
JIIeTUIIOBUH eTep, 3- reKcaH

[ToTpiOHe 3HauenHns pH cepemoBuIlla CTBOPIOBAU 3a JOIMOMOTOI0 YHIBEPCAIBHHUX
oydepuux posuunis 3 pH Bix 2,0 1o 12,0.

BcranoBneHno, mo xiaopodopM Ta IIETHIOBHM €Tep MOKHAa BUKOPHUCTOBYBATH IS
eKCTpaKIii KJIOMIIOTPENIO 13 «IYKHOTO» BUTATY 3 O10JIOMYHOrO MaTepiainy, a TaKoxX AJis
eKCTpaKiii KJIOMIIOTpedb KapOOHOBOI KHUCIOTH 13 «KHCJIOT0» BUTITY 3 O10JOTTYHOTrO
Marepiany.

[TokazaHo, MO rekcaH MPAKTUYHO HE EKCTparye KIOMIOTPeNb Ta KIOMiAOTrpenb
KapOOHOBY KHCIIOTY 13 BOJHHMX PO34YMHIB He3ajiexHOo Bl pH cepemoBuina, Tomy Horo
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MOXHa BUKOPHCTOBYBATH [JIi OYHMCTKU SIK «KHCJIOTO», TaK 1 «IY)KHOTO» BUTATY 13
010JI0TIYHOTO MaTepiay.

Po3ain 6. BuaiieHHsl KJIOMIiZOrpe/0 Ta KIONMIZ0Orpejb KApOOHOBOI KUCJIOTH i3
0ioJIorivyHOr0 MaTepiaxy

[Tpu mocmimkeHH] BUAIICHHS KIIOMIIOTPEINIO Ta KIIOMI0Tpeib KapOOHOBOI KUCIOTH
13 010JI0TIYHOTO Marepiajy Ta O10JIOTIYHUX PITUH BUKOPUCTOBYBAIM MOJICIBHI CyMIIIII
JIIOYMX PEUOBUMH 3 TMEYIHKOI, 0 HE 3a3Hajla THWIICHUX 3MiH, KPOB’I0 Ta CeEYero.
KinpKiCTh KIIOMIIOTPENtO, 10 BUKOPUCTOBYBAIM JJISI TIPOBEJACHHS MOJCIBHUX JOCHIIIB,
OyJ70 pPO3paxoBaHO, BUXOMASYM 3 IaHUX HAYKOBOI JIITEPATypH IIOAO KiJIBKOCTI Mpenapary
B 010JIOTTYHHX PIIMHAX Ta TKAHWHAX JIFOJUHU MPU CMEPTEIIbHUX OTPYEHHSIX.

BuBueHO MOXJIMBICTH 130/II0BaHHS KJIOMIIOTPENI0 Ta KJIOMIIOTpesb KapOOHOBOI
KHCJIOT 13 010JIOTIYHOT'O MaTepianay 3arajJbHONPUUHATHMH y XIMIKO-TOKCHKOJIOTIYHOMY
anami3i merogamu O. O. BacunbeBoi, B. I1. Kpamapenka, Ctaca-OTTo.

Metoau O. O. BacwibeBoi Ta B. II. Kpamapenka 103BosIIOTh BUIUIATUA JIOCTAaTHHO
BEJIMKY KUIBKICTh KJIOMIJOTPEN0 Ta KJIOMIAOrpesh KapOOHOBOI KUCIOTH 13 O10J0TTYHOTO
Matepiany. Takok, TUMH METOAAMH MU OTPUMYBAIHM BUTATH, SKi TMPAKTUIHO HE MICTHIIH
CIIBEKCTPAKTUBHUX PEUYOBHUH, 110 MOriaM O 3aBaxkatu BusiBieHHI0O APl merogom TIIX.
KinbkicHe BW3HA4YEHHS MOCHTIDKYBAaHWX PEUYOBHH B IMX BHUTATAX MOXKHA MPOBOJUTH 3a
Y®-cniekTpoOTOMETPUYHOIO Ta EKCTPAKIIMHO-(POTOMETPUUHOI0 METOJAMKaMu  0e3
nonatkoBoi THIX-04MCTKM, OCKIJIBKM TOTJIMHAHHS B KOHTPOJBHUX JOCTIAaX ISt
3a3HAYEHUX BUMAJKIB MPAKTUYHO BiACYTHE (HE mepeBuirye 5 % BiJ TMOTJIMHAHHA Y
BIJIMOBITHUX OCHOBHUX JIOCTIAX).

HaiiGinpmr  excripecHUM Ta 3pY4YHHUM Y BUKOHAaHHI METOJOM  130JFOBAHHS
KJIOMIZAOTPeNIf0 3 O10JIOTIYHOTO Matepialy €, Ha Hall TOTrJs], METOJ 130JIOBaHHS
xsiopoopmom. Metox no3Bodisie mBUAKO BUALUTU Bl 60 1o 80 % npemnapary.

Cnin 3a3Ha4YUTH, 110 KIOMIJOTpENh KapOOHOBAa KHCJIOTA 32 LIEH0 METOAMKOIO 13
010JI0TIYHOT0 MaTepialy HE 130JIF0€ThCS.

JlocnipkeHo CTYMiHBb 130JIF0OBAHHSI KJIOMIAOTPEI0 Ta KIIOMiJoreab KapOOHOBOI
KHUCJIOTH 3 O10JIOTIYHOTO MaTepially 3a JOMOMOTrol MOAM(IKOBAHOTO OKPEMOTO METOY
130JIF0BaHHS, 1110 BUKOPUCTOBYEThLCS B po0OTI 3 OapOiTypaTtamu (Meron I1. Bamosa) — meton
€ epexTUBHUM B POOOTI 3 KIOMIIOTpesih KapOOHOBOIO KHUCJIOTOI (CTYINEHb 130FOBAHHS
csirae 68 — 69%). Kimomizorpens JaHUM METOIOM HE 130JTF0€ThCA.

JIist 13051t0BaHHS KJIOMIIOTPENII0 Ta MOro MeTaboJiTy — KIOMiorpeiab KapOOHOBOI
KHUCTIOTU 3 O10JIOTTYHUX PIAMH OpraHi3My Oyiu po3poOJieH! HACTYIHI METOUKHA: METOIUKA
I (1o MomenbHOI CyMimi JoJaBajiM XJIOPHAHY KHCIOTY), 1 Meroamka Il (mo momeapHOT
CyMillll J0JlaBajid  TPUXJIOpAIIETAaTHY KHUCJIOTY) 130JIFOBaHHS  KJIOMIJOTPENIO  Ta
KJIOMIIOTPENIb KapOOHOBOI KHUCIIOTH 13 KPOBI JI03BOJISIIOTH BUJIUIMTU JOCTAaTHBO BEIUKY
KUIBKICTh JOCIIIKYBaHUX peUOBUH 13 KpoBi. [Ipote, ciig 3a3HaunTw, 110 3a MeToAaukoro 11
MU OTPHUMYEMO BHTST, IKHMI Maike HE MICTHTh CIIBEKCTPAKTUBHUX PEUYOBHH, IO MOTJIH O
3aBa)KaTW BUSBJICHHIO Jitouoi pedoBuHM wmeTogoMm TIIX. KinbkicHe BHU3HAYCHHS
JTOCITIDKYBaHUX  PEYOBMH B  IBOMY BHTATY MOXXHA TNpoBOAWTH 3a YOD-
CIIEKTPOPOTOMETPUUHOIO Ta EKCTPAKIIHHO-POTOMETPUUHOIO METOAMKAMH O€3 T0AaTKOBOL
THIX-0o4ncTKH.

KinbkicHl mapaMeTpu po3poOJIeHHX METOJUK 130JII0BaHHS KJIOMIJOTPENI0 Ta
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KJIOMIIOTPENIb KapOOHOBOI KMCIIOTH 13 010JIOTTYHOTO MaTepiany HaBeACHO B Ta0d. 3.

Cning migkpecnuta, mo 3a merogoM Craca-OTTO KIOMIOTpeNnbh Ta KIIOMiIOTpEib
KapOOHOBA KUCJIOTA 13 610JI0TIYHOTO MaTepiaty He 130JI00ThCS.

3a 3amporoOHOBAHMMU METOJUKAMHU 130JIFOBAaHHS KJIOMIZOTPET0 Ta KJIOMIAOTpeb
KapOOHOBOT KHCJIOTH 13 C€4l MH OTPUMYEMO BUTSTH, SIKI MPAKTUYHO HE MICTATh
CHIBEKCTPAaKTUBHUX pedoBHH. KilbKiCHE BU3HAYCHHS JOCHTIKYBAHHX PEUOBUH B IUX
BUTSATaX MOXXHA TPOBOIUTH 3a Y D-CcreKTpoPOTOMETPUYHOIO Ta EKCTPAKIIHHO-
dhoromeTpuyHOIO MeToIMKamMu 6e3 noaatkoBoi THIX-ouuctku.

3anponoHoBaHo MeToauky TIIX-ouucTku BUTATIB 13 00’€KTIB 010JIOTTYHOTO
MIOXOJKCHHS IIITXOM €JTIOIOBAHHSI TUTACTUH B CHCTEMI PO3YMHHUKIB XJIOPOGOPM-METaHOI
(90:10). IlomepenHnO TIIIACTHHU CIIOIOTH B XxjJopodopMi — oauH pa3 abo, 3a
HEoOX1HOCTI, JABIYl. 3a LKUX YMOB IMpenaparT 3aJMINAEThCA Ha JiHIT CcTapry, a
CHIBEKCTPAKTUBHI PEYOBHMHHM MITPYIOTh A0 JiHii (inHimry. 3 MIaCTHH KIIOMiAOTpeib
ento0ioTh 0,01 M po3uMHOM KHUCIOTH XJIOPUAHOI. MeToauka T03BOJISE BUAUIUTH 3
IJIACTUHU HE MEHII K 98 % npenapary.

3a pe3ynpTaTamMH MPOBENCHUX JOCIIIKEHb 3allPOIIOHOBAHO CXEMY CIIPSIMOBAHOTO
aHaJTi3y O10JIOTIYHOTO MaTepially Ha KJIOMIiIoTpelib (puc.6).

Tabnuys 6
Pe3ynbTaTH i30/110BaHHS KJIOMIZOTPeII0 Ta KJIOMIZOrpe b KApOHOBOI KHCJIOTH

i3 00’ €KTIiB 0i10JI0TIYHOT0 MOX0/:KeHHs pisHUMHU MeToaamu(n = 3; P = (,95)
BuaineHo kimomnigorpens
KapOOHOBOI KUCIIOTH ,%

Bunineno kiormigorpento , %

<
N
S < = = S < =
= 5 ) = = 5 =
Merto1 i30JTFOBaHHS o 5 = S 5 5 >
= & 2 s S = = s 5
gz T T g E g o s 5
o =N 2 9Q o = SRS
&= |58 2 5 oo g Z
S oo Z 5 = 3 QX 0
8—4([?] S s >'< T o~ >'< T
! X & o >< 1 ; N ><
[ & Ay I Ay
o g 2 o o 5 S g o 5
> o < o = Mm > o S M
3a O. O. BacwibeBoro 57,24+ 5,66 | 54,88 +3,44 | 54,17+4,19 | 5324+2.82 | 51,88+3,79
3a B. 1. Kpamapenkom 64,27+4,12 | 60,50+ 0,92 | 60,83+1,79 | 55,21 +4,83 | 53,4445,70
METOAMKA 130 IF0BAHHS R1.17 £ 2.40 B 3 . 3

XJIOPO(OPMOM 13 MEUIHKH
METOJIMKA 130JF0BaHHS
XJIOPO(OPMOM i3 TIEUIHKH 64,58 + 3,12 -- -- --- --
(micrns eKCTPaKIiHHOT OYMCTKH)
Metouka [ i30/moBaHHS
XJI0po(hOpMOM 13 KPOBI 65,15+2,48 | 63,45+4,56 | 62,35£2,98 | 59,32 +£2,27 | 583242 89
(3 XJIOPUAHOIO KHCIIOTOIO)
meronuka Il i3omroBanasg

XJI0poOPMOM 13 KPOBI 59,74 £ 4,66 | 53,81+3,54 | 55,0243,23 | 65,15+2,48 | 68,32+2,89
(3 TPUXJTOpAIIETATHOO KUCIIOTOKO)
MCTOJIHEA 130/ IOBAHE 68,64+ 3,80 | 7534594 | 74,14+3,94 | 75,15+£2,84 | 7332+2,89

XJ0poOpMOM 13 ceui
3a I1. BagoBum -- -- -- 69,32 +2,27 | 68,32+2,89
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TKaHUHM NeYiHKN Kpos Ceua
(i3omroBaHHs XJI0pPOPOPMOM) (i3osroBanHs X110podopMOoMm) (i3omroBaHHs XJI0pOPOPMOM)

v L] v

— XnopodopMHUi BUTST

v

THIX-gocaimxeHus

XJIOPO(OPMHOTO BHTAT HAHOCATH B JIBI TOUKH; Iepiry TOUKy o0pooisitoTs 10% pozunnom NaOH;
CHCTEMH PO3YMHHUKIB: 1) X1opodopM; 2) eTaHOJ — KMCJIOTa alleTaTHa KOHIeHTpoBana — Boza (5:3:2);
CTaHAApTH: KJIOMIZOTPEb Ta KIOIMiI0orpelib KapOOHOBa KHUCIIOTa

TPOSIBHHKU:
cMyTH 2 Ta 3 - MPOBEECHHS TiAPOKCaMOBOI MPOGH — criocTepiratTh ¢iomerosi wisimu (Rf = 0,88);
cmyru 1 ta 4 - 5% posuun Gpepymy (III) xaopuay — cnocrepiratots dionerosi mismu (Rf = 0,67)

THIX-ouncTKa B cHCTeMax pO3YMHHEKIB: 1) Xmopodopm; 2) xmopodopm — metanon (9:1)
(rutacTunu nornepeaHso 00pooIsioTh 0,1 M po3unHOM Kaito riipoOKCHIy B METAHOII,
a motim BucyryroTh npu 110°C npotsrom 30 xB.)

emtoeHt — 0,1 M pozuun HCI emroeHT — 0,01 M po3uun HCl

v

HinTBepaxyroue aocaigxenass meronrom BEPX
npunan — «Mimixpom A-02)
KoJIOHKa — 2X75 MM, obepreHa dasa ProntoSIL-120-5-C18 AQ
temreparypa — 40°C
emoent A — 0,2 M LiCIO, —0,005 M HCIO ,
enmoeHT b — ateroHiTpun
motik — 100 Mk/xB.
rpaniedt — niHiHMA Bix 5% no 100% aneronitpuiny 3a 40 xB.,
noriM 100% aneToHiTpHI MPOTAroM 3 XB.
JIeTeKTop — Y D-crieKTpohOTOMETPUIHHN TIPH 8 TOBKHHAX XBHJIb

\
KinpkicHe BU3HAYEHHS
Y ®-cnekrpodoromMeTpHUHUI eKCTpaKIiiiHo- BEPX-meTo
pogd p PaKil - BEPX-meton A
MeTo[ (boToMeTpUUHUIA MeTO] (3a Mmapkepom)

— 1 1 ]

*BUKOPUCTOBYIOTH TUTACTHHH i3 3aKPIiIUICHIM IIapoM crutikareio, Hanmpukian, «Sorbfily IITCX-IA a6o IITCX-11B

Puc.6 Cxema cipssMOBaHOTO aHaji3y 010J0TTYHOTO MaTepiaity Ha KJIOMiAorpesb

BUCHOBKU
Bnepmie Ha OCHOBI KOMIUIEKCHHX CHUCTEMAaTHYHHX JIOCTIIPKEHb HABENICHO
TEOPETUYHE Yy3arajJlbHCHHS Ta BUPIIICHHS HAYKOBOTO 3aBIaHHS, IO BHUSBISETHCA B
po3po0Ili  METOAIB  XiMiKO-TOKCHKOjoriunoro  amamizy (XTA)  kjomigorpenso,
0OTpyHTOBAHO cxeMmy crupsiMoBaHOTO XTA 010J0TIYHOTO MaTepialy Ha KIOMIIOTPENb, 1110
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MICTUTh METOJUKU HOTO 130JII0BaHHS 13 010JIOT1YHOTO MaTepialy, OUMIICHHS OTPUMaHHUX
BUTSATIB, iIeHTU(DIKAIli Ta KITbKICHOTO BU3HAYCHHSI.

1.

2.

4.

MapkepoMm KJIOMIZOTPEN0 O0OpaHO HWOTO HEAKTUBHHN METAa0ONIT -KJIOMITOTPENTb
KapOOHOBY KHCIIOTY.

Po3po6ieHo uyTnuBI METOAMKH 1AeHTH(IKALl KIOMIOTPENI0 Ta HOro Mapkepy -
KJIOMIIOTPeJIb KapOOHOBOT KMUCJIOTH 3a JOIIOMOTI0I0 KOJOpOoBUX peakmiit, TIHIX . —
migiopaHo  peaKkTUBH Ta CUCTEMU PO3YMHHUKIB, IO JIO3BOJISIIOTH
BiAudepeHItitoBaTh iX OJWH BIJ OJHOTO, JOCHIIKEHO XpomaTorpadiuHy
MOBEIIHKY PEYOBUH B 3arajlbHONPUUHATHX B XIMIKO- TOKCHKOJIOTTYHOMY aHaTi31
CUCTEMax pO3YMHHUKIB, BHUBYEHO iX BIJHOIIEHHS JO TMPOSBHUKIB, IO
3aCTOCOBYIOThCA B 3arayibHoMy TIIX-CKpUHIHTY TOKCHYHUX PEUOBHUH.

3a pesyiabTaTaMu JOCIHIJKEHb BHBYEHO TMOBEIIHKY KJIOMIJIOTPETI0 Ta

KJIomigorpenb kapOoHoBoi kucioTu metomoM BEPX. BceranoBimeno iX OCHOBHI
napamMeTpu YTPUMYBaHHS, CHEKTpaJbHI BIJHOIIEHHS Ta OCHOBHI IapaMeTpu
PO3AUICHHS MIKIB PEYOBMH B YMOBax aHamizy. Mexa BUSBIICHHS KJIOIIJIOTPEIIO Ta
Kionigorpens kapooHoBoi kucinotu BEPX-metomom — 80,0 Hr B mpo6i.

Po3po0sieH0 METOIMKHM KUIBKICHOTO BH3HAYEHHS KIIOMIOTPENIO Ta KIOMiAOTPEIb
kapOoHoBoi kucioTH, npuaatHi 11 XTA (BEPX, ekcrpakumiiina ¢poromerpist, Y -
CHEKTpopOTOMETPIs).

3anpornoHOBaHO METOJUKY EKCTPaKLIMHO-(OTOMETPUYHOTO BHU3HAYEHHS
KJIOMIJIOTPENIO 3 BUKOPUCTAHHSIM METWJIOBOTO OpPAHXKEBOI'O, IO /A€ MOXKIIMBICTD
BU3HAYMTH JIII0UY PEUOBUHY y Mexkax KoHneHTpaiiit 10,0 —200,0 mkxr B ipo0i.

BusnaueHO yMOBHM aHaiizy KJIOMIJOTPETI0 Ta KIOMAOTpellb KapOOHOBOI
KHCIIOTH MeTOI0M abcopOIiiftHOi ciekTpodoToMeTpii B yibTpadioneToBiit 061acTi
cnektpa, npugatHi nias XTA. BcranoBieHo, 1o mpernapaT Ta WOro MetadoJiiT
MOKJIMBO BU3HAUMTH y Mexax KoHueHtpamiii 20,0 — 200,0 mxr/min. BinHocHa
HEBU3HAYCHICTh CEPEAHBOTO PE3YNbTATy JJIsl KJIOMIIOTPeNt0 CTaHOBUTH £ 1,24 %,
JUISL KJIOM1OTpesib KapOOHOBOI kKuciaoT 2,54 %.

3anponoHOBAaHO METOAMKHM KIIbKICHOTO BH3HAYEHHS KJIOMIJOTPEN0 Ta
Kjonigorpenb kapOoHoBoi kucinotu BEPX-. BeranoBiieHo, 1110 mpenapar ta oro
mMeTabomit MoxiuBo Bu3HaunTu BEPX-Meromom y mexax konmentpariii 1-400
MKT/MJI 3 BITHOCHOIO HEBU3HAUYEHICTIO CEPEHBOTO PE3yJIbTaTy JJI KJIOMIIOTPEITIO
+1,75 %, a knomigorpens kapooHoBoi kuciot — 2,02 % .

BcranoBneno, 110  BCl  po3poOJieHI  METOIMKM  HE  HaBaHTaXeH1
CUCTEMATUYHOI TIOMHJIKOIO, a PI3HHUIIl MDK BIATOBITHUMH 3HAYE€HHSIMH
CEpEIHbOKBAAPATUYHOT TIOMHJIKM Ta CEpPeHIX pe3yJbTaTiB HE € 3HAYYIIUMHU,
TOOTO pe3yJbTaTH KUIBKICHOTO BHM3HAYEHHS KIIOMIJOTPEI0 Ta KIIOMIIOTpelb
KapOOHOBOI KHCJIOTH € BIATBOPIOBAHUMU Ta JTOCTOBIPHUMHU. .

BcranoBiieHO onTUMaibHI YMOBH €KCTPaKIIii KJIOMIIOTPENO Ta HOTo MeTabomiTy 13
BOJAHMX PO3YMHIB —HAMOUIbII BUCOKUWA CTYMHIHb €KCTpakiii 3a0e3neuyroTh
xjopoopM Ta J1eTUIIOBUN eTep B KuciaoMmy ([Jig KIOMIZOrpesib KapOOHOBOI
KHCJIOTH) Ta JYKHOMY (IS KIIOMIJOTPeN0) cepenoBuinax. ['ekcaH MokHa
BUKOPHCTOBYBATH [IJISl OYUCTKU SIK «KHUCJIOTO», TaK 1 <JIy>)KHOTO» BHUTATY 13
010JI0T1YHOTO MaTepiaiy.
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5. Bmepmie nocnmigkeHO MOXKIUBICTh 3aCTOCYBAaHHS 3arajbHONPHUIHATHX Y XIMIKO-
TOKCUKOJIOTTYHOMY aHai31 METOIB 130JII0BaHHSI OPTaHIYHUX PEUYOBUH KHCIOTHOTO
Ta ocHOBHOro xapaktepy — O. O. Bacuibeoi, Craca—Otrro Ta B. IL
Kpamapenka, BamoBa — i  BuAUIEHHS  KJIOMIZOTPENIO Ta KIOMIAOTPENb
KapOOHOBOi KUCIOTH 13 OlosoriuHoro wmartepiainy. BcraHoBiaeHO e(heKTHBHICTD
130JIFOBaHHSI  KJIOMIJAOTPENI0 3  OIOJIOTIYHOro  Marepiajly 3a  JOIMOMOTOIO
MoaudikoBaHoro Meronay KpamapeHko— Merojn 3abesmnedye BUIUICHHS ~65%
npenapary, IS KJIOMiorpenb KapOoHOBOi kucimotu — meton I[l.Bamoma, skuii
J03BOJIIE€ BUALTATU 10 ~65% mitouoi peuoBuHU Po3po6iaeHo epekTHBHI METOIUKH
BUJIUICHHS KJIOMIJAOTpeNt0 3 O10JI0T1YHOI TKaHWHU XJjopodopmom. [3 TkaHWHU
MEYIHKK JaHUM MeTojoM BuAuIseTbess 81 % nmocaimkyBaHoi croiayku. Crin
3a3HAYUTH, 10 KJIOMIJAOrpesib KapOOHOBA KHCJIOTAa 3a I[1€I0 METOJIUKOI 13
010J10r1YHOTO MaTepiary He 130JI0ETHCA.

6. Po3pobiieHo iHIMBIMyabHI METOAMKH 130JTFOBAHHS KIIOMIAOTPEIIO Ta KIIOMIIOTPENh
KapOOHOBOI KHUCIIOTH 13 O10JIOTTYHOTO MaTepialy 3a JI0NOMOrow XJjopodopmy Ta
METOJMKN BUJIUICHHS KJIOMIAOTPEN0 Ta MOro MetraboiiTy 3 O10JOTIYHUX PiIUH
opranisMmy  (KpoBi, ceul). 3ampoONOHOBAaHO  METOJAUKY  OYHUILIEHHS  Bij
CHIBEKCTPAKTUBHUX  PEUYOBMH y  BUTArax 13 OI0JOrYHOrO Matepiairy 13
3acTtocyBaHHsaM Merony TIIX.

7. 3a pesynbraramMu JOCHIPKEHb 3alpONOHOBAHO CXEMY CIIPSIMOBAHOTO aHAJI3Y
010JI0T1YHOTO MaTepialy Ha KIOMiAOTPEb.

CIIMCOK ONYBJIKOBAHUX MPAIlb 3A TEMOIO JIUCEPTAIIIT
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AHOTALIA

AnocoBa JI. C. XiMIKO-TOKCHUKOJIOT1YHE JOCIIDKCHHS KIJIOMJIOTPENio. —
KBamidikariiiiHa HaykoBa Mpaiisi Ha MpaBax PyKOIUCY.

Hucepraitist Ha 37100yTTS HAYKOBOI'O CTYTEHs KaHaAuAata papMaleBTUYHUX HAyK 3a
cnemianpHicTIO 15.00.02 — dapmaneBTuuna xiMist Ta (papmakorHosis. HarmioHaneHui
dapmanestrnunuii ynisepcutet, MO3 Ykpainu, Xapkis, 2021.

Huceprariisi npucBsiyeHa po3poOlll METOJIB KOMIUIEKCHOTO CHCTEMHOTO XIMIKO-
TOKCHKOJIOTIYHOTO JOCIHI/KEHHS Kiomigorpento. Po3po0iieHO METONWKH BUSBIICHHS
KJIOMIJIOTPEJII0 Ta KJIOMIIOTPesib KapOOHOBOI KHUCJIOTH KOJIbOPOBUMHM peakiisimu, TIIX,
BEPX B mpuCyTHOCTI IHILIUX JIIKAPCHKUX PEYOBUH.

Po3po6ieHo Tpu METONMKH KUIBKICHOTO BH3HAYEHHS KIIOIMIJIOTPENIIO Ta JBI —
KUIBKICHOTO  BHM3HA4YeHHS  KIOMIJOTpesb KapOOHOBOI KHUCIOTH MeTomamu Y D-
cnektpodoromerpii (1 = 278 HM), eKcTpakuiiHoi (poromeTpii (A7 KIOMIJOTpeNo) 3
BUKOPHCTAHHSAM SIK peareHTy METHJIOBOTO opamxkeBoro, yHipikoBanum BEPX. Po3pobieni
METOJMKH arpoOOBaHO Ha BHTATaX 13 00’€KTIB 010JOTTYHOTO MOXOKEHHS 0 Ta IICIs
ix TIIX-ouncTku.

[TopiBHSIHO €(hEKTUBHICTh 3arajilbHUX METOMIB 130JIOBaHHS OPTraHIYHUX PEUYOBUH
KUCJIOTHOTO XapakTepy W00 KIOMIJAOTPENII0 Ta KJIOMiAOTpeah KapOOHOBOI KHUCIOTH Ta
pPO3pO0JIEHO 1HAMBIIyalbH1 METOAUKH 130JIF0BaHHSI KJIOMIIOTPENIO 13 OloMaTepiaiy.

3anponoHOBaHO  MOKPOKOBUH  QJITOPUTM  XIMIKO-TOKCHUKOJIOTIYHOTO — aHAIII3y
OlomaTepiany Ha KJIOMIAOTpedb Ta JOMOBHEHHS 10 3aranbHOi cxemu TIIX-ckpuninry
OpraHiYHMX PEYOBHWH, IO JO3BOJISIIOTH HE BTPATUTH KIIOMIIOTPEIh TPH TIPOBEICHHI
HECITPSIMOBAHOTO JOCTiHKCHHS.

Knrwouosi cnosa: xnominorpens, KIOMIZOTpeTh KapOOHOBA KUCIOTAa, META0ONITH,
THIX, VY®d-cnektpodhoromerpist, ekcrpakiiiiHa ¢otometpis, BEPX, O6iomoriunuii
Marepiai, eyiHka, KpoB, ceyva.
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AHHOTAIUA

AnocoBa JI. C. XUMHKO-TOKCHUKOJOTHUYECKOE HCCIEIOBAHUE KIOMUAOTPENs. —
KBamudukannonnas HaydHas paboTa Ha MpaBax PyKOIHCH.

Jlucceptanusi Ha TOJYyYCHHs HAyYHOM CTeNEHW KaHaumata ¢apMarieBTUYeCKuX
Hayk mo crneruanbHocTH 15.00.02 — dapmaneBtrueckass xumus U (HapMaKOTHO3UA.
Hanuonansheiii papmanieBtuueckuit yuusepcutet, M3 Ykpaunsl, Xapkos, 2021.

JuccepTaiionHast pabota MOCBSIICHA CUCTEMATUYECKOMY XUMUKO-
TOKCUKOJIOTUYECKOMY MCCJIEIOBAHUIO KJIOTHIOTPETIS.

Pa3paboTanbl 4YyBCTBUTEIbHBIE METOJUKH HJICHTU(DHUKAIMU KIOMUIOTPENS U €ro
«MapKepa» KIOMUAOrpesib KapOOHOBOW KHUCIOTHI M HEKOTOPBIX JAPYTUX JIEKAPCTBEHHBIX
BEIIECTB C CEPJIEUYHO-COCYAMCTON AaKTMBHOCTHIO C MOMOIIBIO KAYECTBEHHBIX pPEakluil U
METO/Ia TOHKOCJIOWHON XpomaTorpaguu — TOA0O0paHbl PEAKTUBHI U CHCTEMBI
pacTBOpHUTeNed, KOTOpble MO3BOJSAIOT OTAUu(GdEepeHIMPOBaTh WX OJWH OT JpPYyroro,
HCCIICIOBAHO  XpoMaTorpauiyeckoe TMOBEJEHHUE BEIIECTB B  OOIICTPUHSITHIX B
XUMHUKO-TOKCUKOJIOTHYECKOM  aHaju3€  CHUCTEMax  pacTBOPUTENICH, HM3YYEHO  UX
OTHOUIEHUE K TMPOSIBUTENSAM, KOTOpble mnpumeHstorcas B obmem TCX-ckpuHUHTE
TOKCUYHBIX BEIIECTB.

PazpaboTtansl METOAMKM KOJUYECTBEHHOTO OMNPEACIICHUS KJIOMUAOTPENs U
KJIONMUAOTPENIb KapOOHOBOW KHUCIOTHI MeTofoM Y D-criekrpodoToMeTpun — 1 = 278 HM
(pactBoputenr — 0,1 M pacTBOp XJIOPUCTOBOJAOPOJHOW KHUCIIOTHI); METOAUKU JAIOT
BO3MOKHOCTh OMpPEJENATh mpenapar B npenenax koHreHtpamuit ot 20 mxr/min no 200
MKT/MJI; OTHOCUTEJIbHAsI HEOIPEACIICHHOCTh CPEIHEr0 pe3yiabTaTa ISl KJIOMUIOTPEIIs
coctaBisaer =*1,24 % , 1 KIOOMUAOTPEIh KapOOHOBOM KHUCIIOTHI -2,54 %; u MeToaoM
AKCTPAKIIMOHHON (PoToMeTpun (C HCIOIb30BAHWEM B KAdyeCTBE peareHTa METHUIIOBOTO
OpPaH>KEBOT0, KOTOPBIM 00pa3yeT ¢ KJIOMUIOTPEJIEM HOHHBIN accoluar) — METOJIuKa
JaeT BO3MOXHOCThb ompenenuts ot 10 mxr mo 200 mkr kionujaorpens B mpooe;
OTHOCHTEJIbHAS HEOTPEISTICHHOCTh CpeaHero pesynprara +1,85 %

PazpabotanHbie METOJIUKH ampoOMpOBaHbl HAa M3BJICUEHUSIX U3 OOBEKTOB
OMOJIOTUYECKOTO MPOUCXOXKACHUS KakK 10, TaK U nocie ux TCX-ouucTku.

[IpoBeneH aHanmM3 KIOMUIOTPENSS B CPaBHEHUM C KIOMUIOTpPEIb KapOOHOBOM
kuciorod metomamu BDOXX (¢ wucnonms3oBanuem BDIXKX- ananuzaropa «Mwunuxpom
A-02»); moka3zaHo, 4TO MPHUMEHSEMbIE METOJMKH OOECMEeYMBAIOT YAOBIECTBOPUTEIHHOE
pa3zielieHHe UCCIIE0BAaHHBIX BEIIECTB.

Pa3zpaboTanbl METOIUKH KOJUYECTBEHHOTO OMPEIETEHUs KIOMUIOTPENs METOaMH
BOXX (meronuka muHeWHa B jauana3oHe KoHmeHTpamuii ot 10 wmxr/mim  mgo 400
MKI/MJI; OTHOCHUTEJIbHAS HEOMPENEICHHOCTh CpPEIHEro pe3yjbTaTa COCTaBJISET JUIs
kinonugorpens +1,75 %, mis kironugorpeiab KapOooHOBO# KUCIOTH £2,02 %)

[Toka3zana BO3MOXKHOCTh TpUMEHEHHUs pa3padoTaHHbix BOIXX-metomuk s
KOJIMYECTBEHHOTO OMNpPEACICHUST KIOMUAOTPENsl U KIOMUIOTPeSib KApOOHOBOM KUCIIOTHI B
M3BJICYEHUAX M3 Ouojoruueckoro marepuana mocie ux TCX-04ucTKH. Y CTaHOBIICHBI
ONTUMAJIbHBIE YCJIOBHUS OSKCTPAKIUU KIOMUIOTPENs U KIONUAOTpeiah KapOOHOBOM
KUCJIOTBI M3 BOJHBIX pacTBOPOB — HauboJiee BBICOKYIHD CTENEHb AKCTPAKIUU
obecrneunBarOT XJIOPOPOPM U TUITUIIOBBIN A(DUP B IICTOYHON U KUCIION Cpejie.
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BnepBrie wuccneqoBaHa BO3MOXHOCTh TPUMEHEHUS OOIICTIPUHSATHIX B XHUMHKO-
TOKCUKOJIOTUYECKOM  aHajlu3€ METOJOB M30JUPOBAHUS  OPraHUYECKUX  BEHIECTB
KUCJIOTHOTO U OCHOBHOTro Xxapaktepa — A. A. BacumbeBoil, Craca—Orro u B. O.
Kpamapenko — 1j1si BbIACICHUS KJIONUIOTPENS UM €ro MeTadoiuTa U3 OMOJIOrMYEeCKOro
MaTepuana. YcraHoBieHa 3(G(EKTUBHOCTh H30JUPOBAHUS KIOMHUIOTPENb KapOOHOBOM
KUCIIOTHl M3 OHOJIOTHUYECKOT0 MaTepuaja ¢ MOMOIIbI0 MOAU(PHUIIMPOBAHHOIO YACTHOTO
MeTO/a, KOTOPBIN MCMOJIb3yeTcsl B padoTe ¢ 6bapoutyparamu (Meton I1. Banosa), — meTon
oOecreunBaet BoieneHue ~75 % npenapara.

PazpaboTtansl HMHAUBHUAyaldbHBIE METOJIMKH HW30JIUPOBAHUS KIOMUAOTPEN U3
OMOJIOTUYECKOTO MaTepuaja ¢ I[OMOIIbI0 XJOopoopMa U METOJUKH BBIIEICHUS
KJIOMUAOTPENsi U3 OMOJOTUYECKUX KUAKOCTEH opraHuzma (kpoBu, MouM). [Ipemnoxkena
METOJIMKA OYMCTKU KIIOMUAOTPENsl U €ro MeTaboiuTa OT COIKCTPAKTUBHBIX BEIIECTB B
M3BJICUCHUSX M3 OMOJIOTMYECKOTO MaTepuaiia ¢ mpuMeHeHruem metona TCX.

BrepBbie mpeyiosKeH MoIiaroBblii arOpUTM BBITTOJIHEHUSI HATTPABJIEHHOTO XMMHUKO-
TOKCHUKOJIOTHUECKOI0  aHaliu3a OMOJIOTMYECKOro MaTepuaja Ha  KJIOMHUIOTPEIb,
000CHOBaHBI €ro OTHAEJIbHBIC ATAllbl — METOJAWKUA HW30JUPOBAHUS Iperapara, OYHUCTKU
MOJYYCHHBIX W3BJICYCHUNW M3 OMOJOTMYECKOr0 MaTepuana, OOHApYKEHHS C TOMOIIbIO
KomIuiekca nBeTHbIx peaknuii, TCX n BOXX, a Takke KOITMYECTBEHHOTO OIPEICIICHUS.
O6mas cxema TCX-CKpUHUHTA OPTAaHUYECKHUX $JI0B JOIMOJIHEHA OMepalusMi, KOTOPhIC
MIO3BOJIAT HE NOTEPATH KJIOMUAOTPEND MPU MPOBEACHNN HEHATIPABIEHHOTO UCCIIEIOBAHMUS.

Knwouegvie  cnosa:  wimonuaorpenb, KIONUAOTPENb  KapOOHOBasi  KHCIIOTA,
metabonutel, TCX, Y®d-cnektpodoromeTpus, skcTpakiuonHas Qoromerpusi, BIKX,
OMOJIOTUYECKUI MaTepual, e4yeHb, KpOBb, MOYA.

ABSTRACT

Anosova L. S. Chemical and toxicological study of clopidogrel. - Qualifying
scientific work on the rights of the manuscript.

The dissertation on competition of a scientific degree of the candidate of
pharmaceutical sciences on a specialty 15.00.02 - pharmaceutical chemistry and
pharmacognosy. National University of Pharmacy, Ministry of Health of Ukraine,
Kharkiv, 2021.

The dissertation is devoted to the development of methods of complex systemic
chemical - toxicological research of clopidogrel. Methods for detection of clopidogrel and
clopidogrel carboxylic acid by color reactions, TLC, HPLC in the presence of other drugs
have been developed.

Three methods for gquantitative determination of clopidogrel and two methods for
quantitative determination of clopidogrel carboxylic acid by UV spectrophotometry (i1 =
278 nm), extraction photometry (for clopidogrel) using methyl orange as a reagent, a
unified HPLC method. The developed methods were tested on extracts from objects of
biological origin before and after their TLC purification.

The efficiency of general methods of isolation of organic substances of acid
character concerning clopidogrel and clopidogrel carboxylic acid is compared and
individual methods of isolation of clopidogrel from biomaterial are developed.
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A step-by-step algorithm of chemical-toxicological analysis is proposed biomaterial
for clopidogrel and addition to the general scheme of TLC screening organic substances
that allow you to not lose clopidogrel during an unfocused study.

Key words: clopidogrel, clopidogrel carboxylic acid, metabolites, TLC, UV
spectrophotometry, extraction photometry, HPLC, biological material, liver, blood, urine.

IHNEPEJIIK YMOBHHUX ITO3HAYEHb

BEPX — BUCOKOe(heKTHBHA pIAMHHA XpoMmaTorpadis;

BETIIX — BUCOKO€(DEeKTHBHA TOHKOIIIApOBa XpoMaTorpadis;

CC3 —CEepIEBO-CYAMHHI 3aXBOPIOBAHHS

THIX — TOHKOIIIApOBa Xpomatorpadis;

Yo — ynbTpad1071€TOBHIM (CIIEKTp);

®OITH —cymiml po3uuny xiopuay 3aniza(lll), xaopHoi 1 HITpaTHOT KUCTIOT;
TIAFT — MixxHapogHOIO acorialiero cygoBux Tokcukonoris (The International

Association of Forensic Toxicologists)
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