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1 of analysis has sufficient convergence (found value relative
confidence value of the interval Z (A,(%) = 0.54 % is less than
he critical value for the convergence of the results (1.6 %))
:nd accuracy (the criterion insignificance systematic method
arror — systematic method error (0.44 %) and almost statisti-
cally insignificant) in the whole concentration range. Calcu-
‘ztion of the linear dependence of the parameters carried out
v least squares. The high value of the correlation coefficient

r = 0.99983) meets the acceptability criteria (r = 0.99810)
ind confirmed the linearity relationship between the taken

«truen ), and found azapentatsene amount in the range from
20 % to 120 %. The relative confidence interval of five parallel
measurements (A, = 0.82 %) when checking intermediate pre-
cislon quantification azapentatsene satisfies the eligibility cri-
teria <€ 1.6 %) (at B = 59%). When checking the stability of the
solutions of the relative value of the confidence interval of suc-
cessive measurements of the optical density of the solution and
e WS azapentatsene (A, = 0.0015) test solution (A, = 0,0017)
meets the criterion of acceptability (4, £ maxd = 0.51 %) (at
2 = 59%), that is, solutions are stable for al least 5 hours. Pre-
dicted complete uncertainty analysis resulls (A4, %) is 1.15 %,
which does not exceed the maximum permissible uncertainty

YOK 547.792:543.544.5.068.7:[615.31:615.213]

analysis (< 1.6 %), 1.e. the methodology will give correct results
in other laboratories in terms of «quantitative determinations.
The studies found matching techniques eligibility criteria for
the contenl of tolerance of = 5 % on to validated characteris-
tics: specificity, linearity, precision (convergence) s correct,
the application range and intermediate precision. It is experi-
mentally proved that this method can be reproduced correctly,
and is suitable for the quality control of the eye drops at vari-
ous stages of its life cycle.

Keywords: azapentacene, absorption spectrophotometric
method, validation, standardization, eye drops.
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HBT «dapmarpoH»
3anopiabkuil AepxasHWil MeAUUHUIA YHIBEPCUTET

Wopao cymicHoro BuaHayeHHn kap6amaseniHy Ta TioTpuasoniHy B MogenbHin
cymiwi metogom BEPX. MNoBinomneHHs 2: Bubip ¢asu ans cymicHoro
BU3Ha4eHHA kapbamaseniHy Ta TioTpuasoniHy B MOAerbHii CyMilli MeToaoMm

BEPX (rpagicHTHe entooBaHHS)

Ha nmiacTani nonepeaHix AOCAIAXKEHB BCTAHOBAGHO, IO OAHOYACHE BM3HAYEHHA BMicTY KapSamaleniny it TioTpuasoainy
VEKAAAHIOETHCS TakMMM (hakTOpaMu, AIK BIAMIHHICTE Y PO3YMHHOCTI Ta 3HauHa pisHUUA XpoMaTorpadiuyiol pyXAHBoCTI
CeYOBHH [MAAOMOAAPHOTO Kapbamaseniny Ta CHABHOMNOASIDHOTO TioTpHa3soainy). TTpH i30KpaTHYHOMY eAOIOBaHH] He
2A3A0CH BAAAO BHGPATH YMOBU OAHOYECHOrO BU3HAYEHHA LIUX PEYOBHH, 3a AKHX 06'eM YTPHMYBaHHA TIOTPHAZOAIHY Mir 61
ICTOTHO BippiauATHCS Bip aMepTBOro» 06'€My KOAOHKH. AAA BHPIIIEHHS LULOTO MHTAHHEA HaMH GYAO BUKOPHCTaHE IPaAIEHTHE
SAOIOBAHHA,

5 YMOBaX rPaAleHTHOrO eAOI0BAHHA MOXAMBO BHDIIIUTH NMOCTABAGHY MepPep HAMH 3aAaYy OAHOYACHOrO BH3IHAYEHHS
LIFOYHX KOMMOHeHTis. OAHAK € HEAOAIK TAKMX YMOB, 1[0 MOB'A3aHMUA 3 HHILKHM ONTHYHHM NMOIAHHAHHSIM TIOTPHA3OAIHY Ta
ze06XiAHICTIO MpoBeAeHNA aHaaldy 3a pAoBHHKM XBHAI 220 uMm. Tlpu cnpobi nposeaeHHs aHaaizy npu 230 HM 3MeHIIHAACE
TYTAMBICTE BUABASHHNA KOMIIOHEHTIB.

Kuovosi caosa: kapbaMmaserid, TIOTPHA3IOAIH, MOAEABHE CyMiur, BUCOKOeheKTHBHA piautHa xpoMmarorpadis, rpasienTae

“AJOKOBaAHHA,

Eniaerncis — e XpoHiuHa MaToAOrid, 10 BU-
FAMKEE MopyLIeHHs BCiX NOKAa3HHUKIB AISABHOCTI
ueHTpaALHOl Hepeorol cuctemu (LTHC), Bip axux
STPaXKAQE MaM'ATh, MEUCAEHHS, eMoliiiHa cdepa.
[ cepep pisHoManiTHHX (hopM naToaorii LTHC so-
23 [10CIAGE OAHE 3 IPOBIAHMX Micub. He3arexno
31\ eTHIYHUX Ta reorpadiuHUX O3HAK ermiAerncis
sverpivaetses y 1-2 % aropeit. TTpubausso vy 5 %
UOAEH MPOTATOM JKHTTS Mae Micle xoda 6 opAHH
=nirenTHYHME Hanaa [1, 2].

A0 HeAaBHBOTO Yacy AlKyBaHHA elliaerncii 6y-
L0 CIIPAMOBaHE, B OCHOBHOMY, Ha AIKBIAAlLito Ha-
naain, OpHaK BIAOMO, 1110 TAMKKICTE enirerncii Bu-
1HavaeThCsd He TIABKH KIABKICTIO | XapakTepom

Il HapOKCH3MIB, aAe 1 cTylleHeM ICUXIYHHX 3MiH
y xBoporo. Enirencis, 1mo nNposaBAIcTbCA MaAu-
MU HallapaMH, CKPDOHERA eIiAencis McuXoMoTop-
HOI, ICHXOCeHCOpHOI cemioAoril Ta emiAenrTHYHI
HarajAW aBTOMATH3MY HacTO CYITPOBOAKYIOTLCS
eMOULIHHAMH PO3AGAGMH — TPHUBOI'0I0, CTPAXOM,
HaIMpPYToI0, HEBPOTHYHUMH SBHIIAMH, NOPYIIeH-
HAM MaM'Ti, 1[0 B CBOIO Yepry MOKe NPU3BOAUTH
AO erniaenTHYHOro caaboyMcTBa i AeTpaaanii oco-
oucracri [1, 2].

[TepBHHHUM 3aBAAHHSIM IPOTHCYAOMHUX 3aC0-
OiB € MpUrHidveHHs NOCTIMHUX eNASITHYHIAX PO3-
PAAIB, 1110 A@30pPraHi3yroTs podoTy IHTerpalinaux
cucTeM Mo3Ky. Cepea pi3HUX MPOTHEIIASTITHYHIX
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3aco0iB kapbama3seniH (carbamazepine) € OAHUM 3
HaBIABIL aKTHBHUX, 10 A0Ope 3apeKOMeHAYBasB
cebe Ha npakTuui [3].

Kap6aMaszeniH No3UTHBHO BIIAMBAE TIPH pis-
Hux dopmax Hanapis — sK HaunpocTtinmx (6ea
3MiHH CBIAOMOCTI), TaK i CKAGAHHX (IOEAHAHUX 3
TIOPYIIEHHSAM CBIAOMOCTI), 1110 CBIAYMTE IIPO #0ro
edeKTHBHICTE SIK IPY CUMITTOMaTHYHIN, TaK i npu
KpHInTorenHis eniaencii. [Nepesaroio kapGama-
3eMniHy € #oro 6e3rnmocepeAHs Aist NpH AoKaaizaril
ocepeAKy 30yAJKeHHS B CKPOHEBIH AIASIHIL, AKe
4acTo MPU3BOAHTB A0 AecheKTiB ncuxivHoi ciepu.
KapGamasenin 3anobirae abo pepAyKye 4acToTy eli-
AENTUYHUX HaMaaiB, HOpMaaisye erekTpoeHleda-
AOIpaMy XBopHX. € AaHi Ipo e(heKTUBHICTb Ipe-
Maparty MpH rinepkiHesax pisHOro NoXOAKeHHs,
3a3Havanocs BuGopye raALMyBaHHS MeHTUASHTe-
TPa30AOBHX KAOHIYHHX CYAOM KapOamaselliHoM.
IMopsa 3 aHTUKOHBYALCHBHOO aKTHBHICTIO BiH Ma€
AHTHAETIPECHBHY, THMOACIITHYHY i HOPMOTHMIYHY
Airo. Tomy HOro NpHU3HAYalOTh NPU aheKTUBHHUX
po3drapax. [To3uTHBHA Ajsl BiA3HAYAETHCA [IPU Tepa-
mii kapGamMaseniHOM MaHiaKaAbHO-ACITPECUBHOTO
crany. CAip BIABHAUNUTH 0COGAUBY e(heKTUBHICTL
npenapary npu MaHiakaAbHi# (hasi 3axBoproBasl-
Hsl, IpOTe BiH TaKOX NPOSBASE IIPOTEKTOPHY AiI0
BIAHOCHO AGNIPECHBHOro cTany [3].

[TPOAYKTHBHUM HIAXOAOM AO MIABHIIEHHS
edeKTHUBHOCTI Ta 3HMXXEeHHS nobGiYHOI All aHTH-
KOHBYABCAHTIB € 1X KOMOIHOBaHe BUKOPUCTaHHA
3 aHTHOKCHAGHTaMH, OOIPYHTOBaHe AQHHMH, 1110
3'AIBMAMCS B OCTaHHI POKH, IIPO Ba)KAHBY POAB
BIABLHOPAaAMKaAbBHHX MPONECIB y naToreHesi emi-
Aercii [2, 4].

Tomy ACLIALHO MOEAHYBATH NPOTHENIAGIITHY-
Hi Mpenapary 3 npenaparamy, o MaiTb BIIAUB
Ha OKHCAKOBaABHO-BIAHOBHI IIPOLIECH, LI0 HOPMa-
Ai3yioTh Metaboaism LIHC, miasuurytors enepro-
3abesneyeHHs TKAHWH. TAaKUMH NpenapaTaMu €
HelipoMeTalOoAiYHI 3aco0H, 1110 3AATHI 3aXUIIaTH
MO30K i MIABMIIYBATH Pe3UCTEHTHICTh Opratiamy
AO EKCTPEMaAbHHMX BIIAMBIB (rimokcis — imnemis,
TpaBMa MO3KY, emtiaericis Ta in.) [1, 3, 4].

ITo3auTHBHUM MOMEHTOM 3aCTOCYBaHHs aHTH-
OKCHA@HTIB IIPH eITiAeICil € IX 3AaTHICTE MiABH-
LIYyBaTH CTIMKICTL MO3KY AO Tilokcii (cyaom#u), ak-
THBYBATH NAACTHYHI ripojecH B LIHC (kouByAbcii
BHKAMKAIOTh anonTos), MOCHAIOBAaTH iHTerpaTHBHI
MexaHisMu Mo3Ky [1].

BukopucTaHHs npenaparis 3i 3HaYHOIO aHTH-
OKCHAGHTHOO 3A8THICTIO MOJKe BBaJKaTHCH I[IAKOM
AOTIYHUM i AOUWIABHUM A5t GOPOTEOU 3 BOALOBHUMH
CTaHaM¥, a OTKe, Mo)Ke OYTH NepCreKTUBHUM IIPH
CIIABHOMY 3aCTOCYBaHHI 3 KapBaMa3zeniHoM npu
AMKYBaHHI HEBPOIIATHYHOrO 60A10. TakuM apex-
BaTHUM aHTHOKCHAGHTHHUM MTPENapaToM € TioTpu-

a30AiH — BUCOKOe(heKTHBHHH AlKapceKuH 3aci0 3
MIMPOKUM CHEeKTPOM Ail, 110 M€ aHTHOKCHAGHTHY,
NPOTHIIIEMIYHY, NPOTH3ANIaAbHY, XOAGTOCTUMY-
AIOIOYY, aHTHapPHTMIURY, MemOpaHocTabiAizyrowy,
IMYHOMOAYAIOIOUY, IPDOTHUBIPYCHY aKTUBHICTE Ta
CTHMYAIOE pereHepallifo KAITHH. Bin Mae BHpaxe-
HY HOPMaAiayiody Ail0 Ha maTobioxXiMiyHi npoiie-
CH B TOAOBHOMY MO3KY (iHTeHcHdIKalifs OKHCHO-
I'o NPOAYKYBaHHS eHeprii B HeHPOHaX, 3HHIKeH-
HSl YTBOPE@HHS CHHIAETHHX EtJDpM KHCHIO, peak-
THBallisi aHTHOKCHUAAHTHOI CHCTEMH | IOCUAEHHS
Iponecis apanTalil HeHpPoHiB B yMOBax rinokcii),
Mae 1epeGponpoTEKTOPHY All0 B YMOBaX IaTOAO-
rii UHC, nposBAsic HOOTPONHY, 8HTHOKCHAGHTHY,
npoTtHimemivyny Alro [4, 5].

AopaBaHHs KapbamaseniHy A0 TIOTPHa30AiHy
AGE MOXKAHBICTL 3MEeHIIMTH Horo nobivdi ehekTH
3a PaXyHOK 3HHJKEHHS AO3M aHTHKOHBYABLCAHTY i
3abe3nedynTH BUCOKY AIKYBaAbHY Alio [3].

[Mpyu po3pobLi ONTHMAALHHUX METOAIB CTaHAap-
TH3a1] AAS HOBUX KOMOIHOBaHMX AIKGPCEKHX 3a-
cobiB y BUTASIAl TaOAETOK BayKAMBY POAB BiAirpa-
I0Th (hi3UKO-XiMIYHI METOAH, OAHHUM 3 TAKHX HaH-
Cy4YacHIIUNX METOAIB € BUCOKOE(EeKTHBHA PIAMHHA
xpomarorpadis (BEPX) [6, 7, 8, 9].

MeToro HaIoro AOCAIAKeHHS € BUOip pyxomoi
thasu npu po3podui BEPX-meroauku iaentudika-
il Ta KIABKICHOTO BU3HAYEeHHS TIOTPHA30AIHY Ta
KapOamaseniny B cymimii,

Mamepiaau ma memogu

Anst po3po6KM ONTHMAALHHX METOAUK CTaH-
AdpTu3sarlil MopeAbHOI cymili Ha ocHOBI Kapbama-
3eMiHy 3 TIOTPUa30AIiHOM OYAO BUKOPHCTaHE rpa-
AIEHTHE eAI0IOBaHHS, AAF 11bOTO B AADOPaTOPHHUX
yMoBax Ha Kageapi hapmanesTHyHol Ximii 3AMY
OyAa BUTOTOBAEHA MOAEABHA CyMiIll kapGaMaseriny
Ta TIOPHA30AIHY B OITHMAALHOMY CIIiBBipAHOIIEH-
Hi 1.5:1 (BUKOpHCcTaHO TioTpHa3soAiH cepii 410609,
BUPOOHUK — AIT «3aBop XiMidHMX peakTHBIB»
HTK «Iacturyr monokpucraais» HAH Ykpaiuu,
Ta KapOGaMa3senin cepii 130223342, BupoOHUK —
ZHEJIANG JIUHOU PHARMACEUTICAL CO,
LTD, Kuraii). [Totim 6yA0 06paHO @AIO@HTH: METH-
Aosuii ciupt (MeOH), TprdroponToBy KHCAOTY
(TFA), 0.01 M BoaHM# po39rH TeTPaGyTHAGMOHIIO
riapocyasdary (TBAHS) y pisHux crniBBipHOMIEH-
HAX Td KOMOIHAIITX.

AOCAAKeHHS TPOBOAMAY 3 BHKOPHCTAHHSAM MO~
AyAasHOI cucremu past BEPX BISCHOFF (BISCHOFF
Analysentechnik GmbH, Himeuunna) 3i cniekrpo-
doromerpuyHMM AeTeKTopoM Lambda 1010 Ha
obepHeHi# dasi.

Koronku:

— Prontosil Eurobond C18 (2350 x 4.6 MM, aAlameTp

YACTHHOK — 5 MKM);
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Tadauus 1

PezyarTaT XpomarorpadysaHHs MOAeABHOI cymimi kapbamazeniny 3 Tiorpua3zoAiHOM NpH BHKOPHCTAHHI

rPaAIEHTHOTO eAIIOBaHHSA

U, X pomarorpadiuni ymosu

XpomaTtorpama

| 1405 mV

Kononka Prontosil Eurobond C18,
eatoent A 10 % MeOH - 90 %
0.059% TFA - H.O;

earoeHT B: 80 % MeOH - 20 %
0.05 9% TFA - H,0O.

| T'paaieHT:

1 1)0xe—10% B;

2) 4xB—10% B;

3) 5x8— 100 % B;

4) 15x8— 100 % B.

O6'eM yTPUMYBaHHA:
TIOTpHa3oAiHY — 4.78 MA,

9.72

kapbamaseniny — 9.72 Ma, chl

14 mL

13

6 T B 9

Koaonka Prontosil Eurobond C18,
eatoeHT A: 20 % MeOH - 80 %
0.05% TFA - H,0O;

earoeHT B: 80 % MeOH - 20 %
0.05 % TFA - H;0.

'paaienT:

2 |1)0xs—20% B;

2) 5x8—20% B;

3) 7x8— 100 % B;

4) 15 x8— 100 9% B.

O6'eM yrpuMyBaHHS:
TIOTPHA30AIHY — 2.73 MA,

-10.09

kapGamaszeniny — 10.09 MA. chl

5 6 T R 9 w1 12 13 mb

Koaonka Hypersil ODS (C18) u5,
earoedT A: 0.01 M TBAHS;
eatoedT B: 60 % MeOH - 40 %
0.01 M TBAHS.

CpaaienT:

1) 0xe— 10 % B;

3 |2)4x8—10%B;

3) 5xB— 100 9% B;

4) 15xB— 100 % B;
5)20xs—0%B.

O6'em yTpUMyBaHHS:
TiOTpHa30AIHY — 5.18 Ma,
KapGamazeniny — 9.24 aa.

91

5.8

2 3 4 0§ 6 7T B 9 10 I R Bn

— Hypersyl ODS (C18) u5 (250 x 4.6 mm, AlameTp
YACTHHOK — 3 MKM),
Pyxomi dasm:
1 — entoenr A: 10 % meTaroAy — 90 % 0.05 M pos-
uynHy TFA - Boag; eatoenT B: 80 % meraHo-
Ay =20 % 0.05 M poaunny TFA - Boaa;

2 — earoeHT A: 20 % metaHoay - 80 % 0.05 M poa-
uuHy TFA - Boaa; eatoenT B: 80 % meTtaHO-
Ay —20 % 0.05 M poszunny TFA — Boaa;

3 — eawenr A: 0.01 M Bopnuit posuna TBAHS;
earoeHT B: 60 % setanoay - 40 % 0.01 M soa-
Horo posuuny TBAHS;
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Tatanus | (npoaosKenHn)
Y.y, Xpomarorpadiuni ymosu Xpomarorpama

504 m\

Koaonxka Hypersil ODS (C18) u5,
eatoenT A: 0.01 M TBAHS;
earoenT B: 60 % MeOH - 40 %
0.01 M TBAHS,

I'paaienT:

1) 0xe—20% B;

2) 5x8— 100 % B;
3)12x8—100 % B;

4) 15x8—0% B.

O6'em yrpuMyBaHHS:
TioTpHasoainy — 4.35 ma,
KkapBamaseniny — 9.83 ma.

”
=
L=l

Koaonka Hypersil ODS (C18) u5,
eatoent A: 0.01 M TBAHS; =
earoent B: 60 % MeOH - 40 9
0.01 M TBAHS.

I'paaieHT:

1)0xe—25%B;

2)4x8— 100 % B;

3) 11 x8— 100 % B;

4) 12x8—09% B,

O0'eM yTpHMyBaHHA:
TIOTpHA30AIHYy — 4.03 Ma,
KapbBamaseniny — 9,42 ma.

I 4 5 6 7T 8 9 won o1z ow

14 mL

4 — earoenT A: 0.01 M BopHMI po3unn TBAHS:
eatoeHT B: 60 % meranoay - 40 % 0.01 M Boa-
HOro po3unHy TBAHS;

5 — eaioenT A: 0.01 M BoaHH#t po3uuH TBAHS:
eatoeHT B: 60 % meranoay — 40 % 0.01 M Boa-
HOTo po3yuHy TBAHS.

[IsuakicTs pyxomoi thasu — 1 MA/XB,

AHAAITHYHA AOBXHHA XBHAI AéTeKTOpa —
220 By, 230 HM,

Temneparypa KoAOHKH — 25 °C.

O6'em BBepAeHO! Tpotn — 20 MKA,

IlpuromyBanis po34uHip

PoGounit posynn A: 6An3bko 0.025 r (Touyna Ha-
B&)XKa) MOAEALHOI cymini Aifounx pedosus (0.015
TioTpHazoainy Ta 0.01 r KapGamaseniny) nomimja-
I0Th y MipHY KOADY MiCTKICTIO 25 MA, pO34MHSAIOTE
Y HEBEAHKIl KIAbKOCTi MEeTaHOAY, epeMilyIoTh
Td AOBOASTB METAHOAOM AO NO3HAYKH.

AocAipKyBanuit posunH B: 1 MA po6ouoro poa-
YHHY A IEPEHOCATE Y MipHY KOABY MicTKicTio 10 Ma
Ta AOBOAJTE €AIOEHTOM A A0 MTO3HAUYKH.

¥ xoal aHaAisy moaeAbHOI cyMini Kapabaxase-
NiHYy Ta TIOTPHA30AIHY SIK eAIOEeHTH BUKOPHCTOBY-

Baam: eatoeHT A— 10 % metaHoAy — 90 % 0.05 M
po3uuny TFA - Boaa; eatoent B — 80 9% meTano-
Ay =20 % 0.05 M posuuny TFA - Boaa.

Koaonka Prontosil Eurobond C18, rpaaieHT —
Kucaui 6ycep.

OG6'eM yTpUMyBaHHS TIOTPHA30AIHY B LHX
YMOBax cKAaas OAM3BKO 4.8 MA, kapGamaseniny —
6An3bK0 9.7 MA. 3pa3soK XpPOMATOrpaMu MOAEABLHO]
Cymiwi HaBeaenuit y Tada. 1, 1. 1, CnocrepiraeTs-
cst Apeiid HyAbOBOI AlHIL, KoedillieHT po3AIAeHHA
TKIB AOPIBHIOE 3, MiK TIOTPHA30AIHY yUIMPeHUH,
e(eKTUBHICTL XpoMaTorpadiuHoi KOAOHKH, 110
po3paxoBaHa 3a NikoM KapGaMmaseniHy, 6AH3BKO
3500 TeOpETHYHMUX TAPIAOK.

Y HacTyNHOMY AOCAIAKEHHI MU 3GiAbIUIMAK
KOHIEHTPALli}0 METaHOAY Ha HepUIOMY eTarti, mpu
UBOMY CIIOCTEpPiraAH 3MeHIIeHHS Apei(y HyALOBOI
Ainii, KpiM uporo, 06'eM yrpumysanus TioTpuaso-
AlHY 3MeHIHBCA A0 2.7 MA (AmB. Taba. 1, 1. 2), mo
DAM3BKO AO «MepTBOro» 06'eMy KOAOHKH, X04a KO-
edilieHT posaireHHs MiKiB i 36iAbIHBCs A0 10.

B noaaAsl1omMy MH 3aCTOCYBaAM i0H-TIapHE eATO-
IOBaHHS, IPAAIEHT — HeHTPaAbHe CepeAoBHIle,
BHKOPHCTOBYBAAHCh @AIO@HTH, 1110 MICTATL; A —
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0.01 M Boaunit posuun TBAHS; B — 60 % Mera-
Hoay — 40 % 0.01 M Boanoro posunay TBAHS (ko-
AoHKa Hypersyl ODS (C18) ud). Ipu usomy cno-
cTepiraeThCs 3MeHIeHHst Apeiiy HyABOBOI AiHil,
06'eM YyTPUMYBaHHS TIOTPHA30AIHY 30GIABIIMBCS
Bip 4.35 MA p0 5.18 ma (auB. Tada. 1, . 3, 4), Ko-
edilieHT po3aireHHSA OiKiB AopiBHIOE 3.5, cuMe-
Tpis MiKIB 3aA0BIABHA.

[TpoBeaenHst OCTAHHBOTO aHaAizy GyAo 3AiN-
CHEHO 3a AOBXHWHH XBHAL AeTekTopa 230 HM, eAro-
eHTH: A— 0.01 M Bopsu# po3uun TBAHS; B —
60 % meTtaHoay — 40 % 0.01 M BoAHOTO pO3YHHY
TBAHS (koaonka Hypersyl ODS (C18) u3). Lle
MTPU3BEA0 AO 3MEHIeHHs PI3HMIL MIXK CKAAAOM
eAI0eHTa Ha MOYaTKy | HanpHKiHILi XpoMartorpa-
thbyraHHS Ta, BIATIOBIAHO, AO 36IABIIEHHS HIBHA-~
KOCTI 3MIHM KOHIIeHTpauil eAroeHTa. [Tpu neomy
3MEeHIIMAAChL NPUOAKU3HO B 1.5 pasu YyTAHUBICTH
BHU3HaYeHHA 000X KOMIIOHEHTIB i OAHOYaCHO BH-
piBHsAacCk (horopa AiHig (AuB. Taba, 1, m. 5).

Pesyabmamu ma ix o6roBopexHs

Ha nipcraBi monepeAHix AOCAIAXeHS [10] BcTa-
HOBAEHO, 1110 OAHOYaCHe BU3HAYEeHHS BMICTY Kap-
Damaszeniny ¥ TIOTPHA30AIHY YCKAGAHIOETECSA Ta-
KHMU QakTopamu, K BIAMIHHICTL Y PO3YMHHOCTI
Ta 3HaYHa Pi3HUIE X xpomaTorpadivHol pyxan-
BOCTI (MAAOIIOAIPHOTO KapOaMaseniny Ta CUALHO-
MOASIPHOTO TiOTpHa30AiHy). [Tpu isokpaTHaHOMY
EAIOIOBaHHI He BAGAOCS BAAAO MMAIGpaTH yMOBH
OAHOYACHOro BU3HAYEHHS IIUX PEYOBHH, B TKHUX
06'eM YyTPUMYBaHHS TIOTPHA30AIHY ICTOTHO BiA-
pisHABCA OH BipA «MepTBOro» 06'eMy KOAOHKH. AAs
BUPINIEHHS 1|LOT'O THTAHHA HAMW BYAO BHKOPHC-
TaHe TPajplCHTHe eADI0OBAHHA 3a HeoOXIAHUX AN
HBOT'O YMOB.

HageaeHi Bullle AaHi AO3BOASIIOTH 3pOOHTH BH-
CHOBOK, 1110 B yMOBax i0H-NIapHOTO IPaAlEHTHOTO
EAIOIOBAHHS MOXKAHBO BHPILIXWTH TIOCTABAEHY 11€-
PeA HaMH 3apavy OAHOYACHOTO BU3HAYeHHS ,&,110‘{1«{](
KoMmoHeHTiB. OAHaK HeAOAIK TAKHX YMORB aHaAidy
TOB'SI3@HMH 3 HU3BKUM ONTHYHIM TOTAMHaHHAM
TIOTPHA30AIHY Ta HeOBXIAHICTIO IPOBEASHHS aHa-
A3y 3a AOBXMHH XBHAI 220 HM. [Tpu cnipo®i npo-
BeAEHHs aHaAi3y npu 230 HM 3MEeHIIHAGCE YYTAU-
BICTh BH3HaA4YeHHS KOKHOTO 3 KOMIIOHEHTIB, aae B
TOU CaMUN YAC 3MeHITUBCA | Apeid GasoBoi AiHil.
[ToaaABIIE BAOCKOHAACHHS METOAUKHA MOMKAHU-
Be IPY BUKOPHUCTaHHI EAXOEHTIB, AKi € CYMIIILI0
aleTOHITPHAY Ta BOAH.

BuchnoBok

IpapieHTHE eAIDIOBAHHS AO3BOASIE OAHOYACHO
BU3HAYHTH AlIOY]I PEUOBUHH MOAEABHOT cyMimi Tio-
TPHA30AiIHY Ta Kapbamaserniny (1.5:1), mo ymMoxK-
AMBAIOE OAHOYACHO K IA@HTH(DIKALIF0, TaK i KiAb-

KicHe BU3HaYeHHs MeTopoM BEPX. MeTtoauka Oyae
HABEAEHA Y HACTYTIHOMY MOBIAOMAEHHI,
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3anopoCKHit roCYAAPCTEeHHEI MeAHUMHCKHI YHHBEpCH-
TeT

OTHOCHTEABHO COBMECTHOIC ONpeAeAeHHs KapGamaseniHa
H THOTPHA30AHHA B MOAEABHOMA CMecH MeToAOM BIJKX.
Coobmienne 2: seiop hassl AAS COBMECTHOTO OTTPEAEACHHS
KapfaMa3senuHa 1 THOTPHAZ0AHHA B MOAEABHOIT CMECH
meTopom BOKX (rpapnenTHoe 3Al0HpoBanue)

Ha ocHOBaHUM NpeABaPHTEALHEIX UCCABAOBAHHWI yCTA-
HOBACHO, 4TO OAHOBPEMEeHHOe ONPeAGAEHHE COAEPXaHUA
Kap6amMazennHa C THOTPHAIOAMHOM OCAOMHSETCH TaKHMH
chaxTopaMH, KaK pa3AMyHe B PACTBOPHMOCTH M 3Ha4YHTeAbHas
pa3Hnla XpomaTorpadMueckoi NOABHIKHOCTH BelecTs (Ma-
AOMOASPHBIN KapGaMasenuH M CHALHONOAAPHBIH THOTPHAa30-
Aun). [py H30KpaATHUECKOM JAIOHPOBAHMK He YASAOCE YAQY-
HO MOAOBPAETE YCAOBUS OAHOBPEMEHHOTO OMPEACACHUS 3TUX
BELEeCTR, MPH KOTOPBIX 06beM YARDIKHBAHU THOTPHA30AKHA
CYIECTREHHO OTAHYANCSH Obl OT «MepTROron 06bheMa KOAOHKH.
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PAPMAKOM

AAA peleHns 3Toro BOIpoca HaMi ObIAO HCIIOAB3OBAHO I'pa-
AHEHTHOE JAIOHPOBaHHE.

B ycAOBHSX IPEAHEHTHOrO JAIOHPOBAHHSA BOIMOMHO pe-
IWKTH NOCTABAGHHYIO NEPCA HaMH 3a3Aa4y OAHOBDEMEHHOro
onpeAeAeHHA AEACTBYIONIMX KOMIIOHeHTOB. OAHAKO HeAO-
CTaTOK TAKHX )"C)\OBH]TI dHaAAH24 CBA3AH C HH3IKHM ONTHYECKHM
HNOTACUeHHEM THOTPHA3Z0AHHAG U HeoDXOAMMOCTHIO nposeae-
HHS aHAAH3a TTPH AAMHe BOoAHE 220 HM. [TpH nonksiTke npose-
AeHMA aHaru3a mpu 230 UM YMEHBIIHAACE YYBCTBHTEALHOCTE
OGHAPYKeHHs KOMIIOHEHTOR, HO [IPY 2TOM BHIPOBHAAACK Ba-
30Bas AHHHA.

KAiouessie cAoBa: Kapﬁauaaenuu. THOTPHA30AHH, MOAGAL-
Has cMechb, BHCOKOM:JQ)EK‘!‘HBHESI FHAKOCTHas#s XpomaTtorpa-
(hHA, 'PAAHEHTHOR 3AIOHPOBaHHe,
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For joint definitions of carbamazepine and thiotriazolin in
model mixture by HPLC, Message 2: selection phase for the
joint determination of carbamazepine and thiotriazoline in
the model mix HPLC (gradient elution)

Epilepsy — a chronic pathology that is a violation of all the
indicators of CNS. Memory, thinking, emotional sphere suf-
fer from it. Among the various forms and CNS pathologies, it
is one of the leading.

The primary objective of anticonvulsants is permanent
suppression of epileptic discharges that disrupt the work
of integration of the brain. Among the various antiepileptic
drugs one of the most active and well proven in practice are
carbamazepine,

Carbamazepine has positive affects in various forms of sei-
zures, as the easiest (no change of consciousness) and complex
(combined with violation of consciousness), indicating its ef-
fectiveness both in symptomatic and cryptogenic epilepsy.
Carbamazepine advantage is its direct effect in the localization
of foci of excitation in the temporal region, which often leads
to delects in the mental sphere. Carbamazepine prevents or
reduces the frequency of seizures, EEG normalizes patients.
There is evidence of efficacy at hyperkinesia of different origin.
Noted the selective inhibition of carbamazepine pentilentet-
razol clonic seizures. Along with anticonvulsant activity it has
psychotropic properties such as antidepressant.

A positive aspect of the use of antioxidants in epilepsy is
their ability to increase resistance to hypoxia of the brain (sei-
zures), activate plastic processes in the central nervous sys-
tem (convulsions cause apoptosis) strengthen the integrative
mechanisms of the brain.

Therefore, the use of medicines with significant antioxidant
capacity can be considered logical and reasonable to deal with
painful conditions, and therefore may be promising in the joint
application with carbamazepine in the treatment of neuropathic
pain. This drug is adequate antioxidant thiotriasolin — highly
effective drug with a broad spectrum of activity that has anti-

oxidant, antiischemic, membrane, immunomodulatory, anti-
arrhythmic, anti-inflammalory, antiviral and stimulating cell
regeneration activity. He gives expressed normalizing effect
on pathobiochemical processes in the brain (intensification of
oxidative production of energy in neurons, reducing the for-
mation of singlet oxygen, reactivation of the antioxidant sys-
tem and enhance adaptation processes of neurons in hypoxia)
has cerebroprotective action in terms of CNS pathology, shows
neuroprotective, antioxidant, antiischemic action.

Adding carbamazepine to thiotrlazoline enables to reduce
its side effects by reducing the dose of anticonvulsants and
provide high therapeutic effect.

The aim of our research is to develop methods and selec-
tion of items for the joint determination of carbamazepine and
thiotriazoline in a model mixture by high performance liquid
chromatography (HPLC) using gradient-elution pair,

To develop best practices for standardizing artificial mix-
tures based on carbamazepine and thiotriazolin gradient was
used — even elution. To do this in the laboratory at the Depart-
ment of Pharmaceutical Chemistry ZSMU model was made mix-
ture of active ingredients in the optimal ratio of 1.5:1. Further
research was carried out selection eluent containing methanol
(MeOH), trifluoroacetic acid (TFA), 0.01 M solution tetrabu-
tylammonium hydrosulfatum (TBAHS) in various proportions
and combinations.

Based on previous studies it was found that the simultane-
ous determination of carbamazepine with thiotriazolin compli-
cated by the following factors: the difference in solubility and
chromatographic big difference in their mobility (low-carbam-
azepine and strongly polar thiotriazoline). In isocratic elution
was unable to successfully pick up the condition of simulta-
neous determination of these substances, which thiotriazoline
amount of maintenance would significantly different from a
dead volume of the column. To address this issue we used gra-
dient elution with the necessary conditions for it.

Thus it can be argued that an even gradient elution ion can
simultaneously identify the active ingredients of the model mix,
carbamazepine and thiotriazoline, making it possible to simul-
taneously identify both identify and quantify by HPLC.

Keywords: carbamazepine, thiotriasolin, model mix, high
performance liquid chromatography, gradient elution,
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