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BCTYII
3a maammu ekcrneptiB BOO3 mouatok XXI CcTOMTTS BiaMidaeThes
MIOMITHUM 3pPOCTaHHSIM 3aXBOPIOBAHOCTI HaceneHHs [Lmanetn Ha Mmiko3u[l1].
[Tosicaenp mporo (hakTy ICHYe NEKiIbKa, a caMe: TMOTIPIICHHS EeKOJOTidYHUX
YMOB, Mirpailisi, 3MiHa kiimatry Ha [lnaHeti Tomo. Y 3anexHOCTI BiJ criocoOy
1H(}IKyBaHHS PO3PI3HAIOTH €K30TeHH1 MiK03U (iH(DIKyBaHHS BIIOYBA€ThCS Bij
30yIHHMKA 3 30BHIITHBOTO CepeIoBUIIa a00 Yepe3 KOHTAKT 13 XBOPOIO JIFOAHHOIO)
Ta €HJIOTeHHI M1KO3H (1HIIa Ha3Ba — OMOPTYHICTUYHI, IPUYUHOIO € HAJIUIIIKOBE
BKMBAHHS  JEJKMX JIIKAPChKUX  mpemnapaTiB). Hukue  mpencraBiieHO
Kiacudikarliro Miko3iB:
e (CucreMHi;
o [limmkipHi;
e Emninepmiuni,
e [loBepxHeBi;

e OmnopTyHICTUYHI.

AnTtuMmiko3anmu Tipenapatramu (All) Ha3uBaroTh JiKapchKi 3acobu, siKi

BHUKOPUCTOBYIOThCS y Tepartii Miko3iB [3], PucyHok 1:

. :L g ,,‘. - p.‘ 1A
\\\n\" e ' ..,4‘."

JoAet!

Pucynok 1. IIposiBu miko3y [3].



AIl nposiBsitoTh GyHriIUARY Ta GyHricTaTuuny Aito. Knacudikyrors All
Ha [IBl TpyHH: MPOTUTPUOKOBI AHTHOIOTMKH Ta HPOTUTPHUOKOBI Mpenaparu
CUHTETUYHOT'O ITOXO/KEHHs (a30JId, aJllJIaMiHHU, IMMPUMIIUHA, HITPOQPEHOIH,
MOX1JIHI YHAELHIOBOI KUCIIOTH).

Azonamu [4] HasuBalTh KjIac I'SITUWICHHHX T'€TEPOAPOMATHYHUX
CIIOJIYK, /10 CKJaAy SIKMX OOOB’A3KOBO BXOAUTh aTtoM Hitporeny. IMinazon €
NOXITHUM  a30iy, [0 CKIady SKOTO BXOAWTH JBa atomu Hitporeny,

KJIOTPUMA30JI — CIIOJIyKa, sIKa HAJICXKHUTh J0 MATPYHH 1MiJ1a30J1iB KJacy a3oJiB,

N N
\ Y

Cl

Pucynok 2. Imina3on ta kiaorpumaso [4].

PucyHnok 2:

H

AHTHUMIKO3HI MpenapaT 3 KJIOTPUMAa30JI0M BUITYCKAIOTHCS BITYUU3HIHUMU
BUPOOHMKAMHU Yy BUTJISAMI KpPEeMiB, Ma3ed Ta BariHaJbHUX TaOJIETOK 3 KIHIIA
MUHYJIOTO CTOPIYYsl Ta 3aCTOCOBYIOTHCS TPHU JIIKyBaHHI TPUOKOBUX 1HGEKIIiH,

K1 MOXKYTbh OyTH BUKJIMKaHI PI3HUMH 30y THUKAMHU.

Axmyansnicms memu: BpaxoByiouu Buile3za3HaueHe, po3poOka HoBux JI3

3 KJIOTPUMA30JOM Ta, BIJAMOBIAHO, KUIbKICHE BHU3HAYEHHS J1I0Y0T PEUYOBUHU

KJIOTPUMA30J1 y JIIKaX € aKTyaJlbHUM.

Mema: Po3poOutu, ampoOyBaT Ta BHUKOHATH YaCTKOBY BaJiJalliio

METOJHMKH KUTHKICHOTO CIIEKTPO(POTOMETPHUYHOTO BHU3HAYEHHS KJIOTPUMA30IY Y

pO34YMHAX JJIA 30BHIIIHBOTO 34aCTOCYBAHHA.






3asoanns oocnidrycenusn:

1. IlpoBectu aHami3 ¢i3UKO-XIMIYHUX Ta (HapMaKOJOTIYHUX BIIACTUBOCTEH
KJIOTPUMA30Jly, BU3HAYUTH MOXJIHUBY TOKCHYHICTH Ta B3a€EMOMII0 3
IHIIMMHU JIKapCHhKUMU PEYOBHHAMH;

2. TlpoananizyBatu METOJMKH ieHTH(]IKAIl Ta KUIbKICHOTO BU3HAYCHHS
KJIOTPUMA30Jly Y PI3HOMAHITHUX JIKapChKuX (popMax (Mmazsx, Kpemax,
pO34YMHAaX);

3. Po3pobutu Ta arpoOyBaTu METOJIUKY KUIBKICHOTO
CHEKTPO(HOTOMETPHYHOTO BH3HAYEHHS KJIOTPUMA30Jly y PO3UYMHAX IS
30BHIIIHBOTO 3aCTOCYBAHHS,

4. Crnuparoyuch Ha METOJUKY KIJIbKICHOTO BHU3HAUEHHS KJIOTPUMA30Jy Y
cyOcraH1li, gKa npeacTaBiicHa y €Bponeichkiil papmakonei, BUKOHATH
KUTbKicHE BU3HaueHHsT ADI kj10TpuMaszon y po3uuHax JJis 30BHIIIHBOTO

3aCTOCYBAHH.

Memoou oOocnioyncenna: bibmioceMaHTUUHUH, cneKTpodoTOMETPis,

TUTPUMETPUYHUN aHaTI3 (AllUIUMETPisl Y HEBOJHOMY CEPEIOBHILII).

Anpobauin pezyromamie oOocniodncenna. Pesynbratn pobotu  Oynu
npexacrasieHi Ha VI HaykoBo-nipakTuuHiil KoH(pepeHii 3 MIXHApPOJHOK YYacTIO

« Planta+. Hayka, npaktuka Ta ocBita. Kuis, Ykpaina, 23 ciuns 2025 p.

Cmpykmypa pooomu. Pobota npeacranieHa Ha 40 cTopuHKax, 10JaTKIB -2,

pPUCYHKIB- 9, Ta0IUIh- 6.



OCHOBHA YACTHHA. Po3aia 1. Knorpuma3zou. @izuko-xiMiuHi

BJIACTHUBOCTI, MeTOAM ifleHTH(IKALII Ta KiTbKICHOr0 BU3HAYCHHS.

1.1. ®i3uxko-xiMiuHi BJIACTUBOCTI KJIOTPUMA30.1Y.

Knorpumason (mixkaapoana HasBa 1-[(2-xnopodenin)audenimmernn]-1H-
iMi1a30;1) € CIIOJMYKOI0 CHHTETHYHOTO TOXO/KEHHS 3 MOJIIPHOIO Macolo
344, 8r/monb. 3a arperaTHUM CTaHOM Iie OUTHid abo OJi10-01IHMi KpUCTATIYHUMA
MOPOUIOK, SIKHA MaiKe HEpPO3UMHHHUN y BOJl, MAa€ HHU3bKY PO3YMHHICTH Y
MeTuiIeHxJopuil Ta edipi. 30epiraloTb PEYOBUHY Y UIUIBHO 3aKPUTOMY
XIMIYHOMY KOHTeHHEepi 0e3 gocTymy noitps [2].

CunTte3 xioTpumaszony [4] Moxe BinmOyBaTUCS yepe3 MpsiMe alKiTyBaHHS
IMI1a30J1y CIIOJIYKOIO 2-XJIOPOTPU(DEHIIMETUIXJIOPUIOM 32 HIKYE HaBEJICHOIO

CXEMOI0.

4 N_ & - l N 7

= I gl |
Inentudikaiiro TPOBOIATH ($13UKO-XIMIYHUMH MeTonamMu  (3a

MOKa3HUKaMHU  TEMIIepaTypu IUIABJICHHS Ta  a0COpOIN€l0  CHOJNYKA B
MeTaHoJbHOMY cepenoBuiil pu 260 am, metogom THIX a Takox 3a MOSBOIO
YKOBTOTapsyoro 3a0apBIICHHS MPU B3aEMO/III CIIOIYKH 3 OKCUAOM TiApapripymy

Ta HATPIM HITPUTOM.



KinbkicHo 3rigHo €Bpormelicbkoi ¢apmakonei (Jomatok 1) cnomyky
BU3HAYAIOTh HEBOAHOIO AIlMINMETPIEI0 Y IPUCYTHOCTI HAPTOIOCH3ETHY.

1.2. dapmakoj0riyHi BJaCTUBOCTI KJIOTPUMA30.Ty.

Knorpumaszon nposiBiisie sickpaBO BUPaXeH1 MPOTUTPUOKOBI  BIACTUBOCTI
OCKUIBKM Ma€ MOXJIMBICTh TajJbMyBAaTH CHHTE3 €pProcTEpoiy 1, TUM CaMuM,
MOIIKO/KY€E ITUTOIIa3MaTHYHYy MeMOpaHy CTIHKM T'puOiB, TOOTO TMpOSBIISIE
byHrinuaHy Ta QyHricTaTuyHy BAacTHBICTH [5-12].

Knorpumaszon mae 3gaTHicTh abcopOyBaTHCS Ha MOBEPXHI €HiAEpMICy,

OT)KE JIIKapChKl 3aco0M 3 III€I0 JII0Y0I0 PEYOBUHOK BHUKOPHCTOBYIOTHCS
HAIIKIPHO.
Jlikapchki 3ac00M MpU3HAYATh XBOPUM IPU T'PUOKOBUX 1HQEKLISAX MIKIPU IS
MICLIEBOTO  3aCcTOCyBaHHs (JiKyBaHHS Ta mnpoduiaktuku). [lobiunumu
HeOaxaHUMU e(heKTaMu MOXYTb OyTH MPOSIBU ajeprii, apTepiajibHa IIoTeH31s,
CBEpODK Ta HAOpSAKH, BITUYTTA Kapy. BCMOKTyeThCsl mpenapar He OuIbIle HiX
Ha 10%, meTabodmmizaris BigOyBaeThes y neuinti [5-12].

1.3. CyabdodTraseinoBi 6apBHUKH Yy (papMaLeBTUYHOMY aHAJI3I.

@apmarieBTHUHUM aHaimizoM (PA) Ha3uBawTh po3All (hapMaleBTHYHOL
ximii [4], MeTOI SKOro € BH3HAYEHHS SKICHOTO Ta KIUIbKICHOIO CKJamy
JIKAPChKUX PEYOBMH Ta JIKApChkux mpenapariB. PA Mae XapakTepHy
0COOJIMBICTH, - IIOCTIHHE CHCTEMAaTH4YHE BIOCKOHalIeHHA. Meroqu DA
BIJIPI3HSIIOTHCSA PI3HOMAHITHICTIO, aJI€ HE3MIHHUM € BUCOKA YYTIUBICTh KOKHOTO
OCKIJIbKHA 00’€KTaMu AOCIIPKEHHS! € pEeYOBUHH, SIKI MAlOTh BIUIMB Ha 3/I0pOB’s
Ta XKUTTS JIOAUHU. Y 3aJIeKHOCTI Bl MOCTaBiIeHUX 3a1a4y, @A Moxke BKIIOUaTH
B ceOe pi3Hl BUAM Ta (JOPMHU KOHTPOJIIO, PI3HI YMOBH MPOBEACHHS XIMIYHUX
PeaKIIi.

CranoM Ha crorojani kmacudikyBatu meroan DA MoxHa Ha (Pi3uyHi,
XiMi4Hi, (Pi3UKO-XiMIYHI Ta O10JIOT1YHI, ajne jisg cydacHoro DA xapaKTEpHOIO

O3HAKOIO € Te, 0 METOJIU MOXYTh MIJJIATaTH CUHEPTIi a0 1HTerpallii OauH 10

10
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onHoro. Oco0iMBOiI yBarm 3aciyrOBYIOTh I1HCTpyMEHTalnbH1 Metoaun @A,
OCKIJTbKM METOJUKH  TIOCTIHHO 3MIHIOIOTHCSA, 0aza TPHUIIAIiB OHOBIIOETHCS
Tomlo. Y mapuHi MeTojiiB @A 3HAXOAATHCS ONTUYHI METOJIM JOCIIIKEHHS, SKi
0a3yl0ThCs Ha B3a€EMO/IiT XIMIYHUX CIIOIYK PI3HOI IPUPOJIU 3 €IEKTPOMArHITHUM
BUIIPOMIHIOBaHHSIM. OnTtuynHi  abcopOwiifHI METOau IPYHTYIOThCA Ha
MOXJIMBOCTI BUMIPIOBAaHHS 1HTEHCHBHOCTI CBITJIa, SIK€ BHUIIPOMIHIOE CIIOJyKa
(poromeTpuuHi METO/IH - KOJIOPUMETPis, dboTokonopuMeTpis,
crekTpooroMeTpisi, aroMHa abOcopOIlis) Ta HAa MOXKIMBOCTI BHUMIPIOBATH
IHTEHCUBHICTh ~ CBITJIA, BHUIPOMIHIOBAHOTO PEYOBHHOK  ((iryopomeTpis,
SMICIHHUI CcrIeKTpaibHuiA aHami3)[4].

B ocHoBi aeskux goromerpuuHux METOiB (criektpodoTomerpia y [H —
o0JacTl) JexaTh XIMIYHI B3a€MOJIII YTBOpPEHHsS a00 pyilHyBaHHs 3a0apBJICHUX
cionyk [13-14]. SIkmio aHanmizoBaHa crioyka 0e30apBHa, BUMiproBaHHsAM B [Y —
00JacTi MepeayroTh KOJILOPOBI peakilii aHajJi30BaHOi PEUYOBHHU 3 TMEBHUM
peareHTOM (1HIUKATOPOM, KOJIBOPOBHMM pEAareHToM), BiJ BHOOPY peareHry
3aNIeKUTh €(EeKTUBHICTh, YyTJIHMBICTh Ta TouHICTh Mertoauku DA. Illupoko
PO3IMOBCIOIPKEHUMH  KObOpoBUMHU peareHTamMu 'y DA e cynbdpodraneinosi
OapBHUKHU.

Cynbsdodrancinosi 6appuuku [15] 3aBasku atomy Cynbdypy YTBOPIOIOTH MillHi
3B’SI3KM 13 CHOJYKaMH [0 CKJIQAy SKUX BXoAWTh HiTtporeH (yTBOPIOIOTHCS
3abapBieHi acoriatu). [lepini METOAMKHM KiIbKICHOTO BH3HAa4YeHHS N- BMHCHHX
pedyoBuH Oyiu po3poOliieHi Ta anpoboBaHi y 50-X pokax MUHYJIOTO CTOJITTS, TOJI
HalOUIbIIE PO3MOBCIOXKEHHSI Majd TaJIOreHONOXiAHI  cylbdodTraneiHoBUx
OapBHHKIB, OCKUIBKH (DOTOMETPHYHI peakilii 3 TaJoreHaMu BBaXKAIUCS OB
yyTauBuMU. Cepes; HaOLIbII PO3MOBCIOIKEHUX CYIbPodTaneiHOBUX OapBHUKIB
HAWOUIBIIMI KOE(IIIEHT PO3MOAITy OyB y 10HHMX acoOIliaTiB YEeTBEPTUHHUX
aMOHIEBUX CHOJNYK (  aIleTWIXOJNiH, KapOaxoiiH, TIEHTaMiH, MPO3EpHH,

METUJICHOBUI CHHIH), MOXIIHUX XIHOKIIJIMHY (ALEKIUAUH, (PEeHKapOJ, TEMEXHH) 1
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aminozuny 3 OpommnoxigHumu cyinbodraneinis (BTC, BKII, BK3, bdC).
ExcnepumentanpbauMu  poOotamu  noBeneHo [12-15], mo y ekcrpakmiifHo-
(GOTOMETPUYHUX METOJaX KUIBKICHOTO BH3HAYEHHS JIIKAPCHKUX IIperaparib
BukopuctoByioTh BTC. 3 inaukatropom BTC KilbKICHO BHU3HA4YalOTh MEHTaMIH,
METJWIAa3UuH, MPOMETAa3WH, METallUH, I[MKION0JN, cTedariabpuH, MNpO3epuH,
TpOMAIH, aTPOIiH, TECOHIKOJI, EPUTPOMIIIUH, JIOTIEpamil, peOOKCETHH TOIIIO.

B®C BHKOPUCTOBYIOTH MPH  KUIBKICHOMY BH3HAYEHHI EpPUTPOMILIUHY,
HOBAaKOTHY Ta HOBOKaiHaMiay, aHaOa3WHy, HIKOTHHY, JIE€BaMi30jy, aHaJbriHY,
aTOpBacTaTHUHY, JOTIEpaMiay, eTepu3nuHy, 0IOKCAUHY TOIIIO.
dotomeTpruHo peakiliero 3 BKII KuIbKiCHO BU3HAYalOTh XiHIH, XJIOPTEKCUIUH,
[IMHAPU3UH, HOCKAIIiH, MOJICHIOMIH, peOOKCETHH, TIOX1/IHI ()eHOTIa3uHYy.

bK3, fK KOIbOpPOBUH pEAreHT, BHUKOPUCTOBYIOTH IpyU BU3HAYEHHI
Oicakoiy, iazenamy, TPUMEeOyTUHY TOIIIO.

[TonepenHiMM HAayKOBUMH JOCHIKEHHSIMU 3 SICOBAHO, IO CYyJIbpodTaneiHOBI
OapBHUKHU MalOTh BUCOKY CEJIEKTHUBHICTH MO BIIHOIIEHHIO JJO PEYOBUH 3 OCHOBHUM
XapakTEepOM B3a€MOJIi 1 TOMY MOXYTh OYTH BHUKOPUCTaHI TPH TMPOBEICHHI
JOCITIJIKEHHSI KOMOIHOBAaHUX JIIKAPCHKUX (OPM.

Bbpomkpesonosuit nmypnypuuii (bKII) — cynedodraneinosuii 6apsauk (PucyHox
3), sSkuil TposBIsE CIa0KI KHCIOTHI BIACTMBOCTI, TOMY, TpPH B3aeMojii 3
reTepOoLMKIIaMHU, JI0 CKJIaay BXOAuTh HiTporeH, yTBOPIOE 3a paxyHOK JOHOPHO-

aKIenTopHOl B3aeMoii 3abapsienuii [A [4]:

Pucynok 3. BpoMkpe3010Buil mypnypHHUil.
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Po3ain 2. ExkcnepumeHTA/IbHA YaCTHHA.

Bunyckna kBamidikamiiina podora (BKP) BukoHyBamacss 3rigHo IUIaHY
kadenpu aHamiTHUHOI, (PI3UUHOT Ta KOJOINHOT XIMii YHIBEPCHUTETY.

2.1. Marepiaiu Ta MeTOAH.

2.1.1. Mera nocJigxeHHsl.

Meroto BKP Oyna po3pobka, anpobaiiisi Ta 4acTKOBa BaJliJaliss METOJIUKH
CHEKTPOPOTOMETPUYHOTO BU3HAYEHHS KJIOTPUMA30Iy Y PO3UHHI JJI 30BHIIITHHOTO
3aCTOCYBaHHS

2.1.2. OO eKT HOCTITKEHHS.

O6’extoM gocinikeHHs (Pucynok 3) mu oOpanu po34uH JJIsi 30BHIIIHBOTO
3aCTOCYBaHHS, [IIIOUYOI0 PEYOBHMHOK Yy SKOMY € CIIOIyKa KJIOTPHUMA3o0Jl.
BiTuu3HSHUM BUPOOHUMKOM 3a3HA4Y€HO, IO KOHIEHTpAIlis [1I04Y0i PEUYOBUHU
cTaHoBUTh 1%, ToOTO nOo ckinamy 1w mpemapary BxoguTh 10 mr APl vy
nepepaxyBanHi Ha 100% cyxoi peuyoBuHH. JIOMOMIXHUMH pPEYOBHHAMH €

MPOMIJICHTIIIKOJIb, MOJ1ETUIICHTJIIKOJIb, €TaHoJ, PucyHoK 4:

;.‘
i
\?‘,"’l;u"r‘:‘lu% o
k! 1, 4 . [ A
17'01::!"'7:" A w“" '_f
TPMMAao 1
T :
o i

HO Ay g

Vg
‘ 'uwnar\ny 10 mr '

Pucynox 4. O6’ext nociimkenns, ¢poto 3 caity https://tabletki.ua.
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2.1.3. ITocya, npujiagu Ta peakTHUBH.

1. Ximiunawmii naboparopuuit mocya kiacy A (domatok 2).

2. Tepesu naboparopui TBE-0,21-0,001-a-2 ([Jomatok 2).

3. Cnexktpodoromerp SPECORD 200-222 U 214.

4. dapmaxkomnelinuii cranaaptauit 3pa3ok Clotrimazole , peectpamiiianii
HoMmep 23593, katanoxxauit Homep C0110.

5. Xmopodopwm, x.4.

6. bpomkpesonosuit mypnypuuii (BKII) konnentparii 0,2 %.
7. JIist atMIUMETPUYHOTO TUTPYBAHHS 1HIUKATOP HAapTOIOEH3ETH
KoHieHTpariii 0,2 %.

8. s HEeBOHOTO alUIMMETPUYHOTO TUTPYBAHHSL KHUCIIOTa XJIOPHA,
koHueHtpari 0,1 M.

9. Kucnora KOHIOCHTPOBAHA CTAHOBA.

2.1.4. IlpuroTryBaHHsi pO34HHIB.

2.1.4.1. s cieKTpo(pOoTOMETPUYHOTO BU3HAYCHHS.

IIpucomyesanns pozuuny BKII konyenmpayii 0,2%.

Ha Ttepe3ax mnaboparopHux 3BaxyBanu 0,2 r xkpucrtamiyHoro bKII,
BMIIIyBaJ HaBaXKy y MipHy koiOy Ha 100 mi 10 1OBOAWIM O TMO3HAYKH
xyopodopmowm. [lepeminryBanu.

Ilpucomysanusa posuuny DC3 xnompumaszony xouyewmpayii 12 /100 mn
(1000 me/100mn).

Ha anamiTuyamX Tepe3ax 3BaXYIOTh | T' KpUCTAIIYHOTO (apMaKoOMeHHOTO
CTaHJApTHOTO 3pa3ka Ta po3unHsoTh y 100 mia xnopodopmy. Ilepeminryrors, npu

HEOOX1THOCT1 (PLIBTPYIOTb.



15

lIpuecomysanus pozuuny 3pazra xonyenmpayii 10 me/100 ma.

Bin6uparots 1 mn O0’eKTy AOCTIAKEHHS, BMIIIYIOTh ATIKBOTY Y MIpHY

k0J10y Ha 100 mu1, 7O0/1aI0TH /10 TO3HAYKK PO3UMHHUK XJI0podopm. TlepeMinnyroTs.

Ilpueomysanus pozeedenux D@C3 xnompumaszony (011 nobyoosu  IT

koHyenmpayii 5-15 me/100 mn).

[leBH1 anmiKBOTH po3unHy, KoHIIeHTpallisa skoro 1000 mr/100 M (HaBeneHi y

Tabmumil), Bminytots y mipHi koaou Ha 100 M, AOBOAATH XJI0pohOpMOM 0

IIO3HAa4YKH, HepeMiHIYI-OTL:

Tabmums 1. IlpuroTyBaHHS pPO3YMHIB KJIOTpUMAa3zoidy KoHieHtparii 5,0-15,0

Mr/100 mu.
No AnikBotu po3unHy DPC3 konuentpanii | Konmentparis
1000 mr/100 mu1, Mt PO34MHIB
KJIOTPUMA30IIY,
mr/100 mu
0,5 5,00
0,7 7,00
0,9 9,00
1,1 11,00
1,3 13,00
1,5 15,00

Ilpuecomysanus komnencayitinoeo posuuny konyeumpayii 0,005 me/100 ma.

Pozuun No 1 (Tabmums 1) pozsogunu y 1000 pazis. s nuporo Bigobupamm 1

MJI pO34MHY 3 KOHIIeHTpariero 5 mr/100 mu, BMingyBaiau y MipHy kojoy Ha 1000

MJI, TOBOAWIIN XJIopodopmom 1o no3Hauku. [lepemimntyBanu.
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2.1.4.2. Jlnsa aumauMeTPUYHOro Bu3HaYeHHs (3rigno ADY).

Ilpueomysanus pozuuny nagpmonoenseiny konyeumpayii 0,2%.

Ha Tepesax nmabGoparopuux 3BaxyBaiu (0,2 T KpHUCTaIIYHOTO
HadTonOeH3einy (PucyHok 5), BMilyBaiMm HaBaXKY y MipHY KoyIOy Ha 100 mi 110

JOBOAUJIN JO ITO3HAYKH XJ'IOpO(bOpMOM:

ek

Pucynox 5. Hagronbenzein.

[lepemimnyBanu.

Ipucomyeannus mumpanmy (0,1 M HCIO,).

['oTyr0Th CTaHIAPTHUMU METOJIUKAMHU JIJIi HeBOJAHOTO TUTpyBaHHS (900 mu
€TaHaTHOI KOHIIEHTPOBAHO1 3MIIIYIOTh 3 8,5 MJI XJIOpHOI KOHLIEHTpoBaHOi Ta 30 M
eTaHaTHoro asrigpuay). CraHgapTu3aiiifo TUTPAHTy MPOBOIATH 3a Kajii
rigpodraiaTom.

Ilpucomyeanus 3pasxy.

3rinno €Bpomneiicekiit papmakonei (Homatox 1) 1 M po3unHy XJIOpHOI
KHCIIOTH pearye 3 34,48 mr kinorpuMasoiy. BpaxoByroun 11e, Ha aHami3 opamun 50

MJ po3urHy OO0’ €ekTy nociikeHHs (3pa3ka).
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2.1.5. MeToauku.

2.1.5.1 CnexkrpodoromeTrpryHe BU3HAYECHHS KJIOTPUMA30.Ly.

J1o 10 mu1 mpUTOTOBAaHUX PO3UYMHIB KIOTpUMa3oiy (poseaeHoro ®C3 mis
['T abo 3pa3ka, KOKHUX OKpeMo) aoaaBanu 1 mi npurotoBaHoro po3uuHy BKII 1
Ha (OHI KOMIIEHCAIIITHOTO PO3UMHY BUMIPIOBAIN BETUUYHUHY a0COpOIIii (ONTHUHY
ryctuny A) mipu aosxuHi xBujii A = 410 um Ha criektpodotomerpi SPECORD
200-222 U 214, PucyHok 6 :

Y A

o

Pucynox 6. Cnexkrpodoromerp SPECORD 200-222 U 214, dorto 3 caiity
https://img.ua/novini/tehnologiya-specord-60-rokiv.

Macy (KOHILIEHTpaIlit0) KJIOTpUMa30Jly BcTaHOBIOBaM 3a ['T° cranmapTHUMEI

PO3paxyHKOBUMH METOJIMKAMHU.


https://img.ua/novini/tehnologiya-specord-60-rokiv
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2.1.5.2. Metoauka 06’€MHOro (AUMIAUMETPUYHOTO TUTPYBAHHS)

KJIOTpUMAa30Jy (3rifno €sponeicbkoi papmakonei).

VY KkoHiuHY KOJIOY /Ut TUTpYBaHHS BimOupamu 50 mur O0’€KTy AOCITIHKEHHS
(3pa3ka), nogaBaiau 1 M IPUTOTOBAHOTO PO3UYMHY HAPTOIOCH3EIHY 1 TUTPYBAIH Y
HEBOJIHOMY CepeJIoBHINI paHime mnpurotoanuM tutpantoM (0,1M HCIO,),

Pucynok 7.

J e b : —— -

oo = L
ool —- ] N -~
(om0 _ ) —

Pucynok 7. AuuaumerpuyHe TutpyBanus [13-14].

TouKy eKBIBaJEHTHOCTI BCTAaHOBJIOBAJM 3a 3MIHOKO  3a0apBJIeHHS
iHauKaTopa (3 Oyporo 1o 3eineHoro). Macy (KOHIIEHTpaliio) KJIOTPUMA30iy Yy
O06’ekTi JOCITIIKEHHS BHU3HAYaJIU 3arajbHOBIJJOMUMU dbopmynamu

TUTPUMETPUYHOTO aHamizy [13-14].
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Po3zain 3. Pe3yabTaTi po60oTH Ta IX 00rOBOpEHHS.

[Ipm aHamizi  METOAWK KUIBKICHOTO BH3HAYCHHS  KJIOTPUMA30Iy ¥
cyOcTaHIli Ta JIKapCchKuX 3aco0ax Hamu Oyso 3’scoBaHo, mo ADI kimoTpumason
MOXHa BH3Ha4yath 00 eMHMMH MeTomamu (JlomaTox 1), MeTomoM piIWHHOT
xpomarorpadii, iHcTpyMeHTanbHuMU MeTomamu BEPX, TIHIX ta VYO —
cniekTpodoromMerpiero. JlocmaHUKU POOJISATh HArOJIOC HAa TepeBarax Ta HeloJiKax
y Bu3HayeHHi [16-24]. Ha namry nymMKy, HalOUTBII ONTUMAIBHOIO METOIHKOIO
BU3HAYCHHS KJIOTPUMA30Jly € CHEKTPOPOTOMETpis, IO METOAUKY PO3pOOMIIH,
anpoOyBanii Ta BamiayBaiau 3anopi3bki BueHl FO. Bypnaka, O. Tapxanosa, C.
Bacrok Tta I. Keittnin (CnextpodoTOMETpUYHE BHU3HAYEHHS KIOTPUMA30Iy Y
Jikapcbkux ¢popmax, Bompocest dapmarii, 2010, 1.12,Ned4), Tomy, npu po3poOiii
HAIT0i METOAUKHA MU CITUPAJIKCS Ha BUCHOBKH HAIIIUX 3aITOPi3bKUX KOJIET.

3.1. BuzHaueHHs1 JOB:KMHH XBHJi, NMPU SIKiH J0UiJILHO NPOBOAUTH
BUMIPIOBAHHS Y BUAMMIid 00J1aCTi.

Jlns BU3HA4YeHHS HAWONTUMAJIbHINIOI JOBXHHHM XBWJIl MNpPU IPOBEICHHI
ONTUYHUX METOJIB JOCHIIKEHHS BHUBYAIM 3aJCKHICTh AHATITUYHOTO CHUTHAIY
MeToay (ONTUYHOI TYCTUHU A) BiJl 3MiHU JTOBXKUHM XBUJI1 y Alana3oni 390-450 Hm.
Bu3znaueHHss = NpoOBOAWJIM 32 METOAUMKOI0 Tak, sK onucano y 1. 2.1.5.1,
BUMIPIOBAHHS OINTUYHOI TYCTUHU TPOBOAWINA JJisi po3uuHy 4 (KOHIICHTpAIlis
po3umHy 11,00 Mr/100 mu). PesynpTaTn mpeactaBunm y Burisiai Tabmuii 2 Ta

PucynkoMm 8 (CriekTp MmoryiMHaHHS ):

Tabnmuns 2. 3MiHa BEIMYMHU ONTUYHOI TYCTHUHH A PO3YMHY KJIOTPUMA30ly 3

koHieHTparriero 11,00 mr/100 mit y 3aeKHOCTI Bi TOBKUHU XBUIII.

A 390 400 405 410 420 430 440

A 0,012 0,152 0,534 | 0,731 | 0,320 0,201 0,111
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0,8
0,7
0,6
0,5
0,4
0,3

0,2
0,1 A
390 400 410 420 430 440

Pucynox 8. CniekTp nmorjamHaHHs 10HHOTO acomiary «kiotpumasoi — BKID,

koHueHntpauiss API 11,00 mr/100 mu.

BpaxoByroun HaBeneH1 eKCIIEpUMEHTANIbHI JTaHI MO>KHA 3POOUTH BUCHOBOK,
o CcrnekTpoOTOMETPUYHI BHU3HAYCHHSI HAWAOILUIBHIIIE TPOBOJAUTH MpPU
noBxkUHI XBUIl 410 HM OCKUIBKH caMe IMPHU 1IbOMY 3HAY€HHS CTIOCTEPITa€ThCs
MakcumaibHa abcopOiis. BianmoBigHo, ycl Moaanmbinl BUMIPIOBAHHS, a TaKOX
anpoOarlito METOIUKA MM TIPOBOIMIA CaM€ MPU [bOMY 3HAYEHHS JTOBXHHI

XBUWJIL.
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3.2. I'panywoBanabhuii rpagik (I'T).

MeTonuku ONTHYHUX METOAIB  JOCHIIKECHHS MOXKYTh OyTH JyXKe
PI3HOMaHITHUMHU, aJle BU3HAYEHHsI KOHIIEHTpaIli (MacH) Jir040i peYOBUHU 3PYIHO
3HAaXOJUTH 3a rpaayoBaabHuM rpadikom (I'T).

['panyroBanbHUM TpadikoM Ha3MBAIOTh 3aJICKHICTh  BEJIWYHMHH aOCOpOITi
(OnTHYHOI I'yCTHHU A) Bii KOHIEHTpAIlli pO3BEACHUX CTaHIAPTHUX PO3YHUHIB [25-
26]. Ilicns BHU3HAUEHHS JOBXKHHH XBWJI JOCTIDKEHHS, SKYy MH BBaKaeMoO
HAaHONTUMANBHIIIOW TPU  CHEKTPOHOTOMETPUUHUX BUMIPIOBAaHHAX, MU
3HAXOAWJIM ONTUYHY I'YCTUHY 10HHUX acouiatiB «A®I -BKID», mo npurorysanu 3
posBeneHnx DC3. Hactymaum kpokom  OyayBamm 3anexsicte A =f (C),
aHaI3yBaJIM METOAMUKY Ha JHIMHICTh. Pe3ynbratu mpencTaBisiii y BUIIISIIL

Tabmui 3 Ta rpadivnoi 3anexHocTi (Pucynok 9):

Tabnung 3. 3anexHiCTh BETUYMHA ONTHYHO! TYCTHHU A BiJl KOHIEHTpAIii

po3BeneHux @C3 KI0TpUMa3omy.

Ne KoHuenTparis crangapTHUX OnrtuuHa ryctuHa A
po3BeaeHnx po3unHiB, mr/ 100 mu

1 5,00

0,072
2 7,00

0,306
3 9,00

0,510
4 11,00

0,731
3) 13,00

0,980
6 15,00

1,222
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y =0,113x - 0,4983

R? = 0,9995

1,4
1,2

1
0,8
0,6
0,4
0,2

0 mr/

5 6 7 8 9 10 11 12 13 14 15 100 mn

Pucynok 9. I'panyroBanbumii rpadik (3aexHicts A =f (C)).
3rigno 3 BuMoramu JI®Y mpoBoIuiIN CTAaTUCTUYHY OILIIHKY PE3yJIbTaTiB:
Maemo ¢yHkuio niHiiHOT perpecii Y = 0,113 X — 0,4983 (xoeditieHT
kopemsiii R = 0,9995).
Po3paxyemo craHmapTHi BIAXWJICHHS Ta JOBIpYl IHTEpBaIM IS
KoeiIieHTiB JiHIMHOT perpecii a Ta b. Y nanomy Bumanaky npuitmaeMo 3araabHHIA

BUTIIA QYHKINT JTIHIHHOT perpecii sk y = b - x —a.
n(y—yi)2
s§ =220 - 0,0001062

o2
st = 0 =1,51764-10"°

p)
nyi, xiz_(z?n x;)

2
sz =2 %, xf =0,00016947
sp = +/Sg =0,001232
sq = /52 =0,013018
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Otxe, cTangapTHe BiAXwiIeHHS s kKoedimienta a cknamae 0,013018, nns
koedimienTa b — 0,001232.

JIns po3paxyHKy JOBIPYOro 1HTEpBay BUIIMCYEMO 3HAa4yeHHS KoediIrieHTa
CrprofieHTa nipu AoBipuiit imoBipHOocTi P = 0,95 Ta cryneHsx cBoboau v = 4 —
t(0,95;4) = 2,7764.

PospaxoByeMo qoBipuuii iHTepBa s KoedilieHTa a:

a+ s, t(0,95;4)=0,4983 £ 0,0361

Po3paxoByeMo noBipumii iHTepBa 11 Koedirrienra b:

b+ s, - t(0,95;4) = 0,113 + 0,00342

BpaxoByroun BHILEHABEEHI pE3yJbTaTH MOKHAa 3pOOUTH BIAMNOBIAL PO

BIIMOBIHICT METOJUKH CHEKTPO(POTOMETpUYHOTO BU3HAUYCHHS BHMoram (DY

[25-26].

3.3. KiabkicHe cnekTpooToMeTpUYHE BUZHAYEHHS 1il0401
PEYOBUHH KJIOTPHUMAa30J1 Y O0’€KTi JOCTIKEHHS TAa YACTKOBA

BaJIialisg METOANKH.

Konnentparito kinorpumasony y 3pasky 3Haxoawiu 3a [T 3aranbHOBIZOMUMH
METOJMKAMH, PE3YJIbTATU TOCIIKEHHS (BPaXOBYIOUN PO3BEJICHHS) MPEICTABICHO
y Tabmuui 4. BHyTpiniHBbOIA00OpPAaTOPHY TOYHICTH MepeBipsuin 3rimHo [25-26],
BUMIPIOBAHHS MPOBOJWIN TAaKOXX HA HACTYIMHHM JE€Hb, CTATUCTUYHO PE3yJIbTaTH
00poOJISLITH TaK, sIK 3a3HaueHo y IOV [25-26].

AHaJli3yloun pe3ynbTaTu, K1 mnpeactaBieHl y Tabmuimi 4, MoxHa 3poOuUTH
HArojioc Ha TOMY, IO KOHIIGHTpaIlli JiF040i PEYOBHMHU KJIOTPUMA30J, SKi OyIu
BU3HAYEHI y PIAKIA JIKapChKid (QopMi, KOPETIOTh MK C000I0, BIAHOCHE
CTaHJapTHE BIAXWJECHHS Ta BIJHOCHA IIOXHMOKA CEPEIHBOTO 3HAYCHHS  HE

nepebinbirye 1% 1 Biamoinae Bumoram J[DY:
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Tabmuns 4. PesyapTat KUTBKICHOTO CTIEKTPO(POTOMETPUYHOTO BU3HAUYCHHS

JIF0Y01 peYOBHUHU KIOTpUMa30a y O0’€KT1 TOCIITIKEHHS.

O06’€exT Konunentparis A®I knoTpumasoi, Mr, BpaxoByHOUH
JTOCITIIKEHHS pPO3BEJICHHS
Jenn 1 Jlenp 2
10,11 10,08
10,13 10,11
9,99 9,98
9,97 9,97
10,09 9,98
Cepenne 3HAYCHHS, 10,06 10,02
CranpaptHe 0,0729 0,0658
BIIXHIJICHHS, S
Jlucrepcis, S° 0,00532 0,00433
BigHnocHe ctangapTHe 0,725 0,656
BiaxuiaeHHsA, %
JoBipuuii iHTEpBAII, 10,06 + 0,090 10,02 + 0,082
BignocHa moxuoOka 0,90 0,82

CEPCAHbOI'0 3HAYCHHA,

%
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Hactynaum etanmom Hamoro JoCiikeHHs O0yj10 BUBUECHHs cTabiibHOCTI [A
«kmorpumaszon — BKII». Jlns BuKoHaHHS i€l TPONEAYPH MH TIPOBOIUIH
BUMIPIOBaHHS ONTHYHOI TYCTMHHM A  10HHOTO acomiaty KoxkHi 10 XBuiuH,
JOBIpYMIl 1HTEpBaJN, BIJHOCHY MOXMOKY Ta BIAHOCHY MOXHUOKY CEpEIHbOTO
3HAYCHHS BHM3HAuYalIM Tak, K y MyoOuikamisx [25-26], pe3yabTaTd HaBEACHO Y
Tabmuii 5. AHanmi3yrouud HaBEICHI EKCIEpPUMEHTalbHI JIaHi Ta CTaTUCTUYHY
OIIHKY PE3yJIbTaTiB MOXKHA CTBEPKYBaTH, IO 3HAYCHHS ONTHYHOI TYCTUHH A
KOPEJIOITh MK CO000I0, 10HHI acolliaTd € CTaOUIbHHMH, 3HA4Y€HHS JOBIPYOTO
IHTEpBaIy Ta BIJHOCHA MOXHOKAa CEPEeAHBOTO 3HAUEHHS BIJIMOBIJAIOTH BUMOTaM

JIOY:



TaOmurg 5.
AHaJi3 CcTabUIbHOCTI PO3YMHY 10HHOTO acoliary «kiaoTpumasoi-bBKID», konnenrpamis ADI 11,00mr/100 M, noBxuHa

XBUWI npociiokeHasa — 410 uaMm.

Cepenne RSD,% JloBipunit BimHocHa Jucnepcist
iHTEpBaI nmoxuoka
CepeIHbOTO
t, XB. 0 10 20 30 40 50 60
Onrmuna | 0,731 | 0,732 | 0,732 | 0,732 [ 0,734 |0,735 | 0,735 | 0,733 | 0,2228| 0,733+ 0,206 2.6666-10
r'yCTHUHA 0,00151 —6
A
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3.4. KiabkicHe BU3HAYEHHS KJIOTPUMA30Jy Yy 3pa3kax 00’€MHUM

METOA0M.

3rinno €Bporneiicbkoi Gapmaxonei (JlogaTok 1) KUIBKICHO KIOTPUMA30d Y
cyOcTaHIli BU3HAYAIOTh METOJOM AallMJAMMETPUYHOTO TUTPYBAHHSA 3 HACTYIHUM
BU3HAYCHHSIM TOUYKH €KBIBAJICHTHOCTI 1HIUKATOPHUM METOJIOM.

[Ipn 3HaiioMcTBl 13 (axoBOIO JNTEPATYpOIO  METOJAWKY BHU3HAYCHHS
KJIOTPUMA30Jly y PO3UMHAX MJI 30BHIMIHBOTO 3aCTOCYBAHHS THUTPUMETPUUYHUM
METOJIOM MU HE 3HAWIUIM, TOMY, HACTYIMHMM KpPOKOM Hamioi poOoTu Oyio
MPOBECTH 00’ €MHUI aHalli3 32 y4acTIO 1HAUKATOPIB.

Mu mpoBenu anuaUMETPUYHE TUTPYBAaHHS Yy HEBOAHOMY CEPEIOBHINL 3
METOI0 BU3HAYEHHSI KOHIIEHTpAIli J1I0Y01 PEUOBMHU KJIOTPUMA30J Y JIKApCHKIM
dbopmi (po3uuH1 JUIsl 30BHIIIHBOTO 3aCTOCYBaHHSA) y MEPILY Yepry JJis TOro, 1100
nopiBHATH MeTo Y — cnekTpoOoTOMETPUIHOTO BU3HAYCHHS Ta aIllUIUMETPUIHE
TUTpyBaHHs, Tabmurs 6.

[IpoBosssun aHaNi3 pe3yNbTaTiB €KCIEPUMEHTY, MOKHA 3pOOMTH BUCHOBOK,
[0 BIJHOCHE CTaHJApPTHE BIAXWIJICHHS Yy amuauMeTpii He mepeOunbmrye 1,7%,
BITHOCHA MOXMOKa CEpeJHhOTO 3HAUEHHS 3HAXOJUTHCS Y MEXax JOMyCTHMOTO
IHTEpBaTYy.

JIist OIIHKK BHYTPINIHBOIA00PATOPHOI TOYHOCTI MU TpOBENU 00’ €MHI
BU3HAYECHHS TAKOX 1 HA HACTyNHUN KayeHaapHuil nenp (Tabmums 6), pesynbratu
3HAWJICHOT KOHIIEHTpAIlli KJIOTPUMA30Jy KOPEIIOITh MK CO0OI0 1 CTaTHCTHYHA
OIlIHKA Pe3yJIbTaTiB BiAmOBigae BuMoram J|OVY.

OpnHak, 3 HamoOi TOYKU 30py, METOJ OO’€MHOTO aHali3y IOCTYMAEThCA
TOYHICTIO METONy crieKTpodoToMeTpii ( aje MOMUITKa EKCIIEPUMEHTY BiAMOBIIA€E
BuMmoram JI®VY), miaroroBka g0 MPOBEACHHS JOCIIIKEHb BUMArae J0J1aTKOBOTO
NPUTOTYBaHHS PO3YMHIB Ta CTaHAAPTU3AI[I0 TUTPAHTY (y HAUIOMY BHUIAJKY

HCIQ,). [lepeBaroto TUTPUMETPUYHOTO aHAI3y BBAXKAEMO MPOCTOTY BHKOHAHHS

27
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Ta HHU3BKY COOIBapTICTh aHami3iB. BimMmidaemo, 110 A MPOBEACHHS PYTHHHHX

CHUCTEMHHX aHaII31B OOHJIBa METOJIM MOXKYTh OyTH IPUIATHUMU

Tabmuns 6. Pesynpratu  KiIBKICHOTO alUANMETPUYHOTO

BU3HAYEHHS JFOYO1

PEYOBMHHU KJIOTPUMA30Jl y PO3YMHI JJIA 30BHIMIHKOrO 3acTtocyBaHHs (O0’€KTi

TOCITIIKEHHS ).

KinpkicHHI BMICT KIIOTPUMA30J1y, MT (BPaXxOBYIOUH PO3BEICHHS)

3pa3sok Hens 1 JeHs 2
10,15 10,12
10,22 10,19
9,88 9,96
9,86 9,92
9,91 9,90
CepenHe 3HAYEHHS, X 10,00 10,02
CrangaptHe
0,168 0,129
BIJIXHMJICHHS, S
Jlucrepcis, S° 0,0282 0,0167
BigHnocHe ctangapTHe
1,68 1,29
BiaxuneHHs, %
JloBipuwmii iHTEpBAI 10,00 £ 0,21 10,02+ 0,16
BinHocHa noxuoOka
2,08 1,60

CepeaHbOTO 3HAUYCHHS, %0

L0
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BUCHOBKU

[IpoananizoBano  ¢i3uKo-xiMiuHI Ta (HapMaKoJIOTidHI BJIACTHUBOCTI
KJIOTPUMA30Jy, MOXXJIMBAa TOKCHYHICTh Ta B3aEMOJISI 3 IHIIUMHA
JKapChbKUMU PEUOBUHAMU;

[IpoananizoBaHO METOAMKH 1AEHTH(]IKAI] Ta KUIbKICHOTO BU3HAYCHHS
KJIOTPUMA30Jly y PI3HOMaHITHHX JIKapChKUX (popmax (Ma3six, Kpemax,
pO3UYHHAX);

Po3pob6rnena Ta arpoOoBaHa METOJIMKa KUIBKICHOTO
CHEKTPO(YOTOMETPUYHOTO BU3HAUYEHHS KJIOTPUMA30Jly y PO3UMHAX JUIs
30BHIIIHBOTO 3aCTOCYBaHHS;

Crmparounch Ha METOAHMKY KITbKICHOTO BHU3HAUEHHS KIOTPUMA3OIy y
cyOcTaHIii, fika HaBeJeHa y €BpoOINENCchKOi (apMakoriei, MpPOBEACHO
KibKicHE BU3HaUeHHS ADI KJI0TpuMaszol y po3duHax JJjisl 30BHIIIHBOTO
3aCTOCYBaHHS, MOPIBHAHO KUIBKICHI METOJIU CIEKTPO(YOTOMETPUUHOTO

BHU3HAYCHHA Tda TUTPUMCTPHUYIHOI'O AllUAUMCTPUIHOI'O TUTPYBAHHA.
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TOJATKH

Honarox 1. Butsr 3 €Bponeiickkoi papmakorei.

EUROPEAN PHARMACOPOEIA 8.0

Clotrimazole

Thme Mahile phase A Maobike phase B
(minl {per cemt V/V) (per cont VIV
L 0 50

- 0. 30 50 W0

2.n 0 a0

Flow rafe: 1.5 mL/min

Detextion : spectrophotometer at 240 nm,

Irgjectson: 10wl

Relative 1 with ref e to d 1 (

time = about 16 min): impurity A = about 0.07;
impurity B = aboul 0.48; impurity C = sbout 062;
impurity D = about 0.65; impurity E = about 0.82;
imparity ¥ = about 0.89; lmpunity G = about 0.93;
impuarity H = about 13 impurity 1 = about 116
impurity ] = about 1,55,
System suitalnlity: reference solution {a)
resolution: basdine separation between the peaks due to
inpairity Goand closantel,

~ the chromatogram obtained i« similar 10 the chromatogram

supplied with closantel for rystem switabxlity CRS,
Lienits:

~ correction factors: for the calculation of contents,
multiply the peak ureas of the lollowing impuritics by
the cor ding correction factor: impuray A = 1.5;
impurity B < 1.3}

~ impurity Gi not more than 2.5 times the area of the
princpal peak in the chromatogram obtained with
reference solution (b} (0% per cent) ;

« tmpurities £ M, [ for each impurity, not more than 1.5 times
the area of the principal peak in the dhromatogram obtained
with reference solution (b) (0.3 per cont);

= tmpurities A, B, C, D, B ] for each timpurity, nat more
ﬂun lhe arca of the pnncr?al peak in the chromatogram

ined with ref {b) (0.2 per cent);

~ ey ather imprurity: for each impurity, not more than the
area of the pring ornl peak in the chromatogram obeained
with reference solution (b) (0.2 per cent);

~ total: not more than 7.5 times the area of the principal peak
in the chromatogram obtained with referenee solution {(b)
(1.5 per cent):

~ disregard limir: 0.25 times the area of the principal peak
in the chromatogram obuined with reference sodution (b)
{0.05 per cent),

Water (2.5.12): 4.8 per cent to 5.8 per cent, determined on
0.250 g

Use & mixture of 1 volume of dimetby Yormamide R and

4 volumes of methano! R as the solvent.

ASSAY

Dissolve 0.500 g in 50 mL of a mixture of | volume of
anbydrous aeetic acid R and 7 volumes of smerhiy) ethyl
ketone R Titrate with 0.1 M [uvrMnm acid, determining the
end -point potentiometrically (2.2.20)

1 mbL of 0.1 M perchioric acid is equivalent to 685 mg

of C H, CLLN NaO),,

STORAGE
In an airtight container, protected from light.

IMPURITIES
Specified impurities: A, B, C, D, E E G H, L, |

' coM
5
'
A, 2-hydroxy-4,5-disodobenzoic acid,

L
e L)\
2 %5 A
=N i o -
B. {ZRS)-(4-amino-2-chlor-5-methylphenyl)(4-
chloropheny! ethanenitrile,

X”
"’"’C /\r .
' i ¢
n (=] “
o
R At enarvsaTe

C RI = H,R2 = COL RS = 1: (2RS)-[2-chloro4-[(2-
hydroxy-3,5-dlicdobenzoyllamino]. 5 -methylphenyl)(4-
chlorophenylucetic ackl,

DRI« M, R« CONH, RY = L N [OIRS)-2-amine- 1 {4
chlorophenyl)-2-oxnethyl |- 5 chloro-2-methylphenyl] -2~
hydroxy-3,5-diodobenzamide,

E. Rl = H, R2 = CN, R} « (3: 3-chloro-N-[5-chloro-4-

[ RS) -4 4-chlorophenyl e yanomethyl ] -2-methy phenyl)-2-
hydroxy- Ssodobenzamide,

E RI ¢ RZ»~ O, R3 = I: N-|5-chlora-4-(4-chlorobenzov)-2-
methylphenyd |-2-hydroxy-3.5-diiodobenzamide,

G Rl = H, R2 = C=NH)OCH,, R3 =« 1: methyl (2RS)-2-
[2-shloro-4-[( 2-hydroxy-3,5-diiodobenzoy Hamino |- 5-
methylphenyl]-2-(4- chlorophenyl Jacetimidate,

H RI = H, RZ » CO-OCH,, R3 ~ 1: methyl
{ZRS)-[2-chloro-4-[(2-hydrmxy-3.5-diiodobenzoyllamino| -
S-methylphenyl](4. chlorophenyl acetate,

‘ lll w R3 = H, R2 = CN: N-[5-chloro-4-[(RS)-(4-
x: nyl)qmcthyl! -2-methyiphenyl]-2-hydroxy-

- B,
u,U: Q(T""
o OQ

1
1. N-I5-chloco-4- || 4-[[2-ehoro-4-[(2-hydroxy- 3.5~
diiodobenzoyl amine |-5-methylpbenyl ¢ yanometh-
yilphenyl|(4-chlorophen: 'g)cyuwmﬂh)‘l] - 2-methylphen.

ylj-2-hydroxy-3,5-diidabenzamide.
04/2008:0757
CLOTRIMAZOLE
Clotrimazolum
o N
w7
N
€, H,_CIN, M, 348
[23593-75-1)
DEFINITION

1-[{2-Chloropheny| Miphenylmethyl -1 H-imidazole

CGeneral Notices (1) apply 10 all manographs and other texis
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Clotrimazaole

EUROPEAN PHARMACOPOEIA 8.0

Content: 98.5 per cent to 100.5 per cent (dried substance).

CHARACTERS

Appearunce: white or pale yellow, crystalline powder.
Selubility: practically insolubk in water, soluble in ethanol
(96 per cent) and in methylene chloride.
IDENTIFICATION
First identification: B.
Second identification: A, C.
A, Melting point (2.2.14): 141 °C to 145 °C.
B. Infrared absorption spectrophotometry (2.2.24).
Camparison; clotrimazole CRS,
C. Thin-layer chromatography {2.2.27).
Test solutson. Dissolve 50 mg of the substance to be

examined in ethuncd (96 per cent) R and dilute to 5 mL
with the same solvent.

Reference solution, Dissolve 50 mg of clotrimazole CRS in
ctiano! (96 per cent) R and difute to 5 mL with the same
solvent,

Plate; TLC silica gel F,,, plate R,

Mobile phase: concentrated ammonia R1, propanol R,
taluene R (0.5:10:90 V/V/V),

Application: 10 pL.

Development: over 2(3 of the plate.

Orying: in air

Detection: examine In ultraviolet light o 254 nm.
Results: the principal spot in the chromatogram obtained
with the test solutbon is similar in postion and size Lo the

principal spot in the chromatogram obtained with the
reference solution.

TESTS

Related substances. Liquid chromatography (2.2.29).

Test solution. Dissolve 5.0 mg of the substance 1o be

examined in acetoritrile RT and dilute to 50.0 mL with the

same solvent,

Reference solution (a). Dilute 1.0 mi of the test solution 1o

1000 mL with acetonitrile R1. Dilute L0 mL of this salutlon

to 10.0 mL with acetonitrile R1.

Reference solution (b). Dissolve the contents of a vial of

clotrimazole for peak identification CRS {containing impurities

A, Band F) in 1.0 mL of acetonitrile RI.

Reference solution (c). Dissolve 5.4 mg of imidazole CRS

{impurity D} and 5.0 mg of cotrimazole impurity E CRS in

acetonitrile R and dilute o 100.0 mL with the same solvent.

Dilute 1.0 mL of this solution to 25,0 mL with acetanitrile R1,

Column:

~ sizer = 015m, O = 4.6 mm;

- statlonary phase: spherical end-capped octylsiiyl sitica gel for
chromatography R (5 ym);

- temperature: 40 °C.

Maobile phase:

= mobile phuse A: dissolve 1.0 g of potassium diftydrogen
phasphate R and 0.5 g of tetrabutylammoniim hydrogen
sulfate R in water R and dilute 10 1000 ml with the same
solvent;

~ mobile phase B; acetomitrile R1;

Tie Maohile phase A Modile phase B
(mmdn) {per cent V/V) {per cent V/V)
0-3 s b L)
3.2 T+ LER
LTS ) 0 A

Flow rate: 1.0 mL/min.

Detection: spectrophotometer at 210 nm.

Imjection: 10 pl.

Relative retention with reference to dotrimazole

(retention time = aboat 12 min): tmparity D = about 0.1;

impurity F = about 0.9; impurity B = about 1.1;

impurity E = about 1.5; impurity A = about L8,

System suitability: reference solution (b):

~ resolution: minimum 1.5 between the peaks due 10
impurity F and clotrimazole;

- the chromatogram obtained is similar to the chromatogram
supplied with clotrimazole for peak identification CRS.

Limits:

= Impurities A, B: for each impurity, not more than twice the
area of the principal peak in the chromatogram obtained
with reference solution {a) (0.2 per cent);

= ampurities D, E: for each impurity, not more than the area
of the correspanding peak in the chromatogram abtained
with reference solution (<) (0.2 per cent);

= impurity F: not more than the area of the prin “R:l peak
in the chromatogram obtained with reference solution (a)
(0.1 per cent);

- unspecified impurities: for each impurity, not more than the
area of the principal peak in the chromatogram obtained
with reference solution (a) (0.10 per cent);

- total; not more than 5 times lllt area of the pnndw.l peak
in the chromatogram obtained with ref lution (a)
(0.5 per cent);

- disregard limir: 0.5 umes the area of the principal peak in
the chromatogram obtained with reference solution (a)
(0.05 per cent).

Loss on drying (2.2.32): maximum 0.5 per cent, determined

on 1000 g by drying in an oven at 105 °C.

Sulfated ash (2.4.14): maximum 0.1 per cent, determined on

108

ASSAY

Dissolve 0,300 g ins 80 mlL of ankpdrows acetic ackd R, Using
0.3 mL of naphtholbenzein solution R as indicator, titrate
with 0.1 M perchoric acid until the colour changes from
brownish-yellow to green.

1 mL of 0.1 M perchloric acid is equivalent to 3448 mg

of C,H CIN.

STORAGE
Protected from light,

IMPURITIES

Specified impurities: A, B, D, E, F.

Other detectable impurities (the following substances waould,
if present at a sufficient level, be dﬂmngby one or other of
the tests in the mono, g:ph They are imited by the general
acceptance criterion for other/unspecified imparities and/or
by the general monograph Substances for pharmaceutical

use (2034). 1tis therefore not necessary to identify these
impurities for demonstration of compliance. See also 5,10,
Control of impurities in substances for pharmaceutical use): C.

L

a RR

A R = OH, R" = CH,: (2-chlorophenyl)diphenylmethanol.

C. R= CLR = CH,: I-chloro-2-{chlorodiphenylmethyl)-
benzene,

E R + R = 0: (2.chlorophenyll phenylmethanone
(2-chlorobenzophenone),

1932

See the information section an general monographs (cover pages)
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EUROPEAN PHARMACOPOEIA 8.0

Cloxacillin sodium

0,
N
B. R=Cl: 1-{(4-chlocophert) dipbenylmethyl -1 H-imsidazole:

E R = H: 1-(trphenylmethyl)-1 H-imidazole (deschloro-
dotrimaxole),

Q
D, imidazole.

01/2008:0661
CLOXACILLIN SODIUM

Cloxacillinum natricum

"

Q

. -~‘§:°~ wo

o T aks
LU

o O

CH, CIN N3O SH.0 M, 4759
[708144-9]

DEFINITION

Sodium (25.58,6f)-6-{[| 3-{2-chlorophenyl)-5-
methylisaxazol -4yl jcarbonyl Jamino|-3.3 dimethyl-7-0x0-4-
thia-1-wzabicyclo|3,2.0[heptane-2-carboxylate monchydrate,
Semi-synthetic product derived from a fermentation product.
Comtent: 950 per cent 1o 102.0 per cent {anbydrous substance).

CHARACTERS

Appenrunce: white or almost white, hygroscopic, erystalline
powder.

Solubility; freely soluble In water and in methanal, soluble in
cthanol (96 per cent).

[DENTIFICATION

Fint tdentification: A, I,

Second iderdification: 8, G, D.

A Indrared absorpeion spectrophotometry (2.2.24),
Preparation : discs.
Comparison: cloxscillin sodium CRS,

B. Thin-laver chromatography {2.2.27)
Tost solution. Dissolve 25 my of the substance to be
examined in 5 mL of water R,
Referemce solution (a). Dissolve 25 mg of dexicillin
sodiom CRS in 5 ml of water R
Reference solution (b). Dissolve 25 mg of cloxucllin
sodim CRS, 25 mg of dicloxaciilin sodvum CRS and 25 my
of flucloxaciln sodium CRS in 5 mL of warter
Plare: TLC silanised silica gol plare R.
Mobike phase: mix 30 volumes of acetone R and 70 valimes
of & 154 /L selution of ammoreion acetate R, then adjust
1o pH 50 with glacial acetic acid R
Application: 1 pl.
Development: over a path of 15 cm.
Drying: In aie
Detection: expose to lodine vapour until the spots appear;
examine in daylight.

System suitability: reference solution (b):

« the chromatogram shows 3 clearly separated spots,
Results: the principal spot in the chromatogram obtained
with the test solution is stmilar in position, colour and size
1o the principal spot In the chramsatogram obeained with
reference solution (a),

C. Place about 2 nag in ¢ test-tube sbout 150 mm long and
15 mm In diameter. Motsten with 0.05 mL of water R and
add 2 ml of suifuric acid-farmalidehyde reagent R Mix the
contents of the tube by swirling; the solution is slightly
greentsh-ydlow, Place the test-tube In a water-bath for
1 min; the solutivn becomes yellow.

D, 1t gives reaction (a) of sodium (2.3.1).

TESTS
Selution §. Dissolve 250 g in carbon dioxide free water R and
dilute to 25.0 mL with the same solvent.

Appearance of solutbon. Salution S s clear {22.1) und it

ahsarbance (2.2 25) ot 430 nim is not greater than 0,04,

pH (2.2.3): 50 ta 7.0 for solution S,

Specific optical rotation {22.7); + 160 to + 169 (anhydrous

substance).

Dissolve 0.250 g in water R and diluse 0 25.0 mL with the

same solvert,

Related substances. Liquid chromatography (2.2.29),

Test solution (). Dissolve 50.0 mg of the substance to be

examined in the mobile phase and dilwte to 50.0 mL with the

mobik phase.

Test solution (), Dilate 5.0 mL of test solution (a) to 50.0 mL

with the mobile phase.

Reference solution (), Dissolve 50,0 mg of dexacilin

sodisom CRS in the mobile phase and difute to 500 ml. with

the mohile phase. Dilate 5.0 ml. of this solution to 50.0 mL

with the mobie phase.

Reference solution (b), Dilute 5.0 ml of tet sodation (b) 1o

500 mL with the mobile phase.

Reference slution (c). Dissolve 5 my of favloxaciliin

sodiwon CRS and 5 mg of cloxacillin sodium CRS in the mobile

phase and didute to 50.0 mL. with the mobile phase.

Codumn -

~ gize; (= 025 m, @ « 4 mm;

~ stationary phase: octadecybityl sdica gel for
ciromatography R (5 um).

Mobile phase: mix 25 wlumes of ile R and 75 vok

of a 2.7 g/L sobation of petassinm di phosphate R

adjusted to pH 5.0 with dikure sadivom ypdroxide sofution R,

Flow rate: 1.0 mUmin.

Detection: spectrophotometer st 225 nm,

lnﬁdﬁlm: 20 pL. of test salution (4) and reference solutions (b}

and (¢

i time: 5 times the retention time of doxacillin,

System suitability; reference solution (c):

=~ resolution: minkmum 2.5 between the peaks due 1o
chaxacillin (1* peak) and fuckoxacillin {2 peak).

Limils:

~ any impurity: not more than the area of the principal peak
in the chramatogram obtained with reference solution {b)
(1.0 per cent};

~ total: not more than 5 times the area of the prindpal peak

ins the chromatogram obtained with reference solution (b)

(5.0 per cent);

dhissegard {hmit: 0,05 tines the area of the peincipal peak

i the chromatogram obtained with refermce solutson (b)

(005 per cent).

NN Dimcthylaniline (2 4 26 Method F): maximam 20 ppar

2- Ethylbexanoic acid {24.28): maximum 0.8 per cent m/m,

.

Gemeral Notices (1) apply to all momographs and other texts
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Honarox 2. [Tocyxa ta o6magnanus 11t mpoBeaeHHs [Y — ciekTpooTOMETpUIHOTO
BU3HAUYECHHS.

XiMI4HUM TTOCY T Tepe3u naboparopHi
TBE-0,21-0,001-a-2
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AHoTamis (Summary).
Introduction. In the treatment of mycoses, antifungal drugs are used, which can be

divided into two groups: antifungal antibiotics and antifungal drugs of synthetic
origin, which include Nitrogen. Clotrimazole belongs to the subgroup of
imidazoles, class - azoles.

Purpose of the study. To develop a method for the quantitative determination of the
active substance clotrimazole, which is part of medicines, with bromocresol purple.
Research methods. IR - spectrophotometry.

Results. Clotrimazole as an API can be quantitatively determined by numerical
methods based on instrumental and volumetric methods. The professional literature
contains a detailed description of the quantitative determination of the API
clotrimazole by HPLC, TLC, LC and UV - spectrophotometry. The European
Pharmacopoeia recommends determining clotrimazole in a substance by a
volumetric indicator method. Ukrainian scientists proposed to quantitatively
determine clotrimazole with sulfophthalein dyes (Yu. Burlaka, O. Tarkhanova, S.
Vasyuk and I. Keitlin (Spectrophotometric determination of clotrimazole in dosage
forms, Pharmacy Questions, 2010, vol. 12, No. 4), from our point of view, the
presented method has low advantages due to ease of implementation, high
accuracy and cost-effectiveness. Based on the experimental data that were
published by Zaporizhzhia scientists, we developed our own method for
quantitative determination of clotrimazole in a liquid dosage form. As the object of
study, we chose a liquid dosage form produced by a domestic manufacturer, the
solvent was chloroform, and the color reagent was bromocresol purple. The
determination of the absorbance value was carried out at a wavelength of 410 nm
(the choice was due to the analysis of a previously constructed absorption spectrum
for ionic associate "clotrimazole- bromocresol purple”, clotrimazole concentration
10.00 mg/100 ml). The concentration of the APl was established by the calibration

graph method, standard diluted solutions of clotrimazole for GG were prepared
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from the pharmacopoeial standard sample. The method was checked for linearity,
intralaboratory accuracy. The stability of the ionic associate “clotrimazole-
bromocresol purple™ was studied for an hour as a function of optical density A =
f(t).

Conclusions. Based on previously conducted scientific research, a method for the
quantitative determination of clotrimazole in a liquid dosage form was developed
and tested, RSD % does not exceed 1.0%.
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BPOMKPE30JIOBUM ITIYPITYPHUM SIK KOJILOPOBUUN PEATEHT
JJISA KIJIBKICHOI'O BUBHAUEHHS KJIOTPUMA3OJIY YV PIIKUX
JIKAPCBKUX ®OPMAX.

Konosanvuyk b.M., Yxano O.M.

Hamionanpauit Menuunuii yHisepcuteT iMeHi O.0. boromosnbiis
M. KuiB, Ykpaina
bkonovalchyk@gmail.com,

Kiro4oBi croBa: KijbKiCHE BU3HAYEHHSI, KIIOTPUMA30JI, CIEKTPO(HOTOMETPIsl.
Beryn. Ilpu nmikyBaHHI MiKO31B BUKOPHUCTOBYIOTH aHTHMIKO3HI MpemapaTH, fKi
MO>KHA PO3JLIUTH Ha JBI TPYNH: NPOTUTPUOKOBI AaHTUOIOTHKM Ta MPOTHUTPUOKOBI
npernapaTd CUHTETUYHOTO TMOXOJDKEHHS, /10 CKJIaay SKAX BXOAUTh HiTporew.
KioTpuMasos HaleXuTh 10 MIATPYIU 1MiAa3011B, KJIac - a30JIH1.

Mera pociaigxenHsi. Po3poOUTH METOAMKY KUIBKICHOTO BH3HAYEHHS 10401
PEUYOBMHU KJIOTPUMA30JI, IO BXOJAWUTH JIO CKJaJay JIKapChbKUX 3aco0iB, 3
OpPOMKPE30JI0BUM ITyPILyPHUM.

Metoau nociaimkenns. CnekrpodoToMETpis.

PesyabraTn. KinbkicHo knoTpumason sik ADI mMoxHa BU3HAYATH YUCEIbHUMHU
METOJMKAaMH, SIKI 3aCHOBaHI Ha IHCTPYMEHTAJbHUX Ta 00 €MHHMX MeTojax. Y
daxoBiit JiTepaTypi 3HAXOAUTHCS JECTATBHUNA OMUC KUIbKICHOTO Bu3HaueHHs ADI
kinorpuMazon metogoM BEPX, THIX, PX ta Y® - cnekrpodoromerpiero.
€Bporeiickka (dapMakoness peKOMEHJye BU3HA4YaTH KJIOTPUMA30Jl Y CyOCTaHIIil
00’€MHUM 1HIUMKATOPHUM MeETOJIOM. YkpaiHceki BueHi IO. bypnaka, O.
TapxanoBa, C. Bactok Ta [. KelTniH 3anponoHyBajiu KiJIbKICHO KJIOTPUMAa3o0Jl
BU3HAYaTH 13 cyiabdodraneiHoBUMH OapBHUKAMHM. 3 HAIMIOi TOYKH 30Dy
Ipe/CTaBlICHa METOJWKAa Ma€ HU3KY TMepeBar 3aBIsSKH MPOCTOTI BHKOHAHHS,
BHUCOKI TOYHOCTI Ta €KOHOMIYHOCTI. CUparoyunch Ha eKCIEpUMEHTANIbHI JAaHi, sIK1
OyJM ONPWIIOAHEH] 3aMoOpi3bKUMU BYEHUMHU, MU PO3pOOUIIM BIACHY METOAMKY
KUIbKICHOTO BU3HAYEHHS KJIOTPUMA30Jy y PLAKINA Jikapchkid dopmi. OO’ekTom
JOCIIJKEHHSI MU 00palii piJIKy JIKapchbKy (Gopmy, siKy BUPOOJsi€ BITYM3HSHUN
BUPOOHHMK, PO3ZYMHHUKOM -  XJOPOPOpPM, KOJHOPOBUM  PEAreHTOM  —
OpOMKpPE30JI0BHIl MyPITypHUH.

Busznauennst BenuurHN a0copO1iii mpoBoAWIN Tipu ToBx)UHI XBuiIl 410 HM (BUOIp
OyB OOyMOBJICHHMI aHaNI30M TMOMEPEIHHO MOOYIOBAHOTO CIEKTpa IMOTJIMHAHHS
JUIE  10HHOTO  acoIllaTy «KJIOTPUMAa3ojl - OpOMKPE30JOBUN  IypPIypHUI»,
KOHIICHTpAIlis kiorpumazony 10,00 wmr/100 wmur). Konnentparito A®I
BCTAHOBJIIOBAJIA 3a METOJOM TIpalylOBAIbHOTO rpadika, CTaHAApTHI PO3BEACHI
po3unHu kiotpumazony miusa [T rotyBamm 31 (papMakomnelHOro CTaHAAPTHOIO
3pazka. MeToauKy nepeBipsau Ha JiHIHHICTh, BHYTPIITHBOJIA00PATOPHY TOYHICTb.
CTifiKiCTh 10HHOTO acollaTy «KJIOTPUMAa30jd — OpOMKPE30JOBUN MypITypHUID
BUBYAJIM MPOTATOM TOAUHU SIK QyHKIi0 A = f(t).
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BucHoBKH. Cruparourich Ha paHillle TMPOBEIEHI HAyKOBl JJOCHIKEHHS,
po3polbieHa Ta anpoOoOBaHa METOIWKA KUTbKICHOTO BH3HAYCHHS KJIOTPUMA30Iy Y
piakiit mikapebkiit popmi, RSD % ue nepebinbirye 1,0%.
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