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IEPEJIIK YMOBHUX ITIO3HAYEHD

BP — British Pharmacopoeia

JP — Japanese Pharmacopoeia

Ph Eur — European Pharmacopoeia

USP — United States Pharmacopoeia

CAS Ne65-85-0 — Peectpariitnuii Homep BiamosigHo 0 CAS REGISTRY
(pexxum ocTyry 10 pecypey: https://commonchemistry.cas.org/detail?cas_rn=65-85-0)

BEPX — BrcokoedeKkTuBHA piAuHHA XpomaTorpadis

JN®VY — JlepkaBHa papmakornes: YKpaiHu

JI3 — nikapchkuii 3acio

M — MOJISIpHICTB

MKT — MIKpOTpam

MT — MiJTirpam

MJI — MUTLTITP

HM — HAHOMETP


https://commonchemistry.cas.org/detail?cas_rn=65-85-0

OCHOBHA YACTHHA
BCTYII

Jlikapchki 3aco0H, SIK1 y CBOEMY CKJIa/I1 MICTATh OCH3AIKOHIN XJIOPHT IIUPOKO
MOIIMPEHI B MEIWIMHI. beH3ankoHIM XJIOpWUJ — 1€ aMOHI€Ba CIIOJIyKa, sKa
BUKOPUCTOBYETHCSI Y MEIUIIMHI Ta BETEpUHAPIl MEPEBAXKHO SK KOHCEPBAHT abo
aKTUBHUHN THTPEAIEHT y 0aratbox o(TaabMOJOTIYHUX, Ha3aJIbHUX, IEPOPATBHUX 1
MICIIEBUX TperapaTax, a TaKoXK y pI3HOMaHITHUX PO3YMHAX, Ma3six 1 Kpemax. Mae
HIMPOKHUI CIEKTP 3aCTOCYBaHHS Yy (papMaleBTUYHUX 3aco0ax K aHTUMIKPOOHHUM
KOHCEPBAHT, MOJMIOHMK 1O IHIIMX KAaTIOHHUX IOBEPXHEBO-AaKTUBHHUX PEUYOBHUH.
Po3unnM, 110 MICTATh OCH3AJIKOHINA XJIOPHUJ aKTUBHI MPOTU IIMPOKOTO CHEKTPY
OakTepiil, APDKIKIB 1 TpUOKIB. AKTHUBHICTIO NMEPEBAXHO BIJ3HAYAETHCA MPOTHU
IPaMIIO3UTHUBHUX, HDK TpPaMHETaTUBHUX OakTepii 1 MIHIMAIbHO — TMPOTHU
OakTepiaIbHUX SHIOCIIOP Ta KUCIOTOCTIMKUX OakTepii [1-4]. Takox edeKkTHBHHIA
JUTSL 1e3aKTUBAIlli 000JOHKOBUX BIPYCIB, TAKMX K KOPOHA, TPHUIIL, TEPIIEC 1 FENAaTHUT,
y HU3bKUX KOHIIEHTpaiisix Hmwk4e 1%. PizHOMaHiTHI myOmikaiii MmiaTpuMyIOTh
BUKOPUCTAHHS OCH3AJIKOHIN XJIOpUIy K €PEKTUBHOIO MPOTHUBIPYCHOTO 3aco0y,
Harnpukiaj rnpotu rpumy tuny A, SARS-CoV, M31yxo- Ta ciopigHeHuX BipycCiB,
KOpY, MPOCTOTO Tepriecy, aJeHOBIPYCY TUILY 5, 4YyMH CO0aK, MHEBMOHITY KIIIOK,
30yAHUKIB MeHiHronHeBMoOHITY, BIJI-1 Tta iHmmx. Bin wMoxe edexkTuBHO
3aTpUMyBaTH PO3MHOKEHHS BOJOPOCTEH 1 BIATBOPEHHS MYJITy; Ma€ TUCIIEPTyIOUl Ta
NPOHMKAIOYi BJACTUBOCTI, MOXE MPOHUKATH Ta BUAAISITH MYJI Ta BOJIOPOCTI [2].

3a3Buyail OeH3aIKOH1N XJIOPU HE MOJIPa3HIOE Ta HEe BUKJIMKAE CEHCUOTI3aIlil
1 moOpe MEepeHOCUThCSl Y PO3UMHAX, SIKI 3a3BUYAM 3aCTOCOBYIOTHCS Ha IIKIpl Ta
cnu3oBux oOonoHkax. IIpore acouioerbess 3 NOOIUHUMH  edeKTaMu  IpU
BHUKOPHCTaHHI B JeIKHX (hapMaIleBTHUHHX MpernapaTax peuentypu [5].

BucokoedektruBraa piguHHa XpoMatorpadist — 1€ aHATITHIHUN METOJ, KU
3aCTOCOBYETHCSl I PO3JIJICHHS KOMIIOHEHTIB Yy PO34YMHI, a TakoX s

imeHTUdIKai Ta KUIBKICHOTO BHW3HAYEHHS KOXXHOTO 3 KOMIIOHEHTIB. i



3aCTOCYBaHHS [I03BOJISIE 3/IIACHIOBATH HAWTOYHINII AHATITAYHI JOCIIHKCHHS
(caHiTapHO-Tiri€HIYHI, MeIUYHI, apMarieBTU4Hi To1o) [6-9].

[Tpunmmn piauHHOT Xpomartorpadii Mmojsrae y po3AieHHI KOMIIOHEHTIB
CYMIIII y BIATIOBITHOCTI 3 BIAMIHHOCTSIMU B 1X PIBHOB&KHOMY PO3IO/ILII MK IBOMA
dhazamu, K1 He 3MIITYIOThCS, OJTHA 3 IKMX HEPYyXOMa, a 1HIIIa — pyxoma. BiaMiHHOIO
ocobonuBicTio BEPX € BuxopucranHs Bucokoro THCKy (mo 400 O6ap) Ta
npiOHO3EpHUCTUX COpOEHTIB (3a3BWuail 3-5 MkM, mepeBaxkHo Ao 1,8 mkm). e
JIO3BOJISIE PO3IUIATH CKJIAAHI CyMIIll PEYOBHH IMBUJIKO Ta MOBHO (CEpeHiil yac
anaizy Bix 3 10 30 xB.) [10].

Axmyanvricms memu. [1onyk HOBUX NEPCHEKTUBHUX METOAMK KUIBKICHOTO
BU3HAYCHHS OCH3AIKOHIN XJIOpUTY.

Mema i 3ae0anHs OocniOxceHb. MeTOW AOCHIKEHb OyJlI0 pO3pOoOUTH
METOJUKY KIJIbKICHOTO BU3HAYEHHS OEH3AJKOHINM XJOpUAY y BYUIHMX Kparuisix
METO/IOM BUCOKOE(DEKTUBHOI PIAMHHOI XpoMaTorpadii.

JIJist TOCSATHEHHS TIOCTABJICHOT METH OyJiu niepen0ayeHi HaCTYIHI 3aBJaHHS:

— aHami3 ¢apMakomeHUX Ta aHAJITUYHUX METOIUK iJAeHTH(IKaIii Ta
KUJIBKICHOTO BU3HAYEHHSI OCH3AJIKOHIN XJIOpUy;

— PO3pOOUTH METOJIUKY KUIbKICHOTO BHU3HAUEHHS OCH3AJIKOHIN XJIOpUIY Y
BYIIHUX KPAIUIIX METOJIOM BUCOKOE(EKTUBHOT PIAMHHOI XpoMaTorpadii;

— IPOBECTH BaJTIJIALIIF0 METOIUKH.

Memoou oocnioocennsi. JIns JOCATHEHHS MOCTaBJIICHOT METH HOCHIIIKCHb
OyJaM BUKOpPUCTaHI eMMIpUYHI (CIIOCTEPEKEHHS, MOPIBHSIHHS, BUMIPIOBaHHS,
EKCIIEPUMEHT), KOMILIEKCHI (abcTparyBaHHs, aHajli3 1 CHHTE3) 1 TEOPETHUYHI METO/IH.

Hoesuszna ma 3nauenns ooepaxcanux pezynomamis. OLIHKA Ta TATBEPIKESHHS
€(EeKTUBHOCTI 3aCTOCYBAaHHSI METOJIy BUCOKOE(PEKTUBHOI PIAMHHOI Xpomartorpadii
€ TIOLIYKOM aJIbTEPHATHUBHOIO METOAY KUIbKICHOIO BHM3HAUYEHHS OCH3aJIKOHIN
XJIOPUAY Y BYITHUX KPaTUIsX.

Anpobayis pezyromamis. Pesynpratm pobotu Oynu ampoOoBaHI Ha

VI mixkHapoHiit HaykoBo-npakTuuHii kKoHpepenuii «KKYIVLVIVPHARMA-2023.



Pharmaceutical technology and pharmacology in ensuring active longevity»
(domatok 5).

Ilybnixayii. Iy6mikamii BiICyTHI.

Cmpyxkmypa pobomu. PoboTa HammcaHa 3rigHO 13 3aTBep/KeHUM BueHoro
panotro HamionanpHoro wmeauyHoro yHiBepcutety iMmeHi O.0. boromomblis
[TonoxenasMm «IIpo mopsIoK MIATOTOBKU Ta 3aXHUCTY BHIYCKHOI KBaji(ikamiiiHol
pobotu 3a cmemianbHIicTIO 226 «®apmMariis, mnpoMmuciaoBa Gdapmaris» y
HamionansHomMy wmeamunoMy yHiBepcuteTi iMeHi O.0. boromosnbis» Ta
CKIIQJAETHCS 3 HACTYITHUX CTPYKTYPHUX CIIEMCHTIB:

— 3arajibHa KUJIbKICTh CTOPIHOK — 47 CT.;

— OCHOBHA YaCTHHA CKJIAJAETHCS 31 BCTYIY, 3-X PO3/LIIB Ta BUCHOBKIB;

— KUIBKICTh JOJATKIB — 5 MOIaTKIB;

— KUTBKICTBh JIKE€PEJ BUKOPUCTAHOI JITEpaTypH — 34 MOCUIIaHb.



Po3ain 1. BaacTuBocTi 0eH3a/1KOHI XJI0pUAY Ta Oro 3aCTOCYBaHHS

benzankowniit xnopun (APY, Benzalkonium chloride (Ph Eur, BP, USP, JP),
CAS Ne8001-54-5, BZK, BKC, BAK, BAC), Takox BiZOMHH K
ankingimeTmioensmiamonii xinopua (ADBAC) 1 mix ToproBoro HazBoro Zephiran
[11], € TumoM KaTioHHOI NMOBEPXHEBO-aKTHBHOI peuyoBHHHM. lle opraHiuHa Cinb,
Kiacu(ikoBaHa K Crojyka 4eTBepTHHHOTO amoHiro. ADBAC mae Tpu OCHOBHI
KaTeropii BUKOPUCTAHHS: SIK 0101111, KaTIOHHA MMOBEPXHEBO-aKTUBHA PEUYOBHUHA Ta
areHT (a3oBoro mnepeHeceHHs [12]. € cymimmmo ankiIOCH3WIIUMETHIaMOHIN
XJIOPUAIB, V AKUX QJKUJIbHA IPyNa Ma€ pI3HY JOBXKHHY aJKUIBHOTO JIAHLIOTA 3

napHuMu Homepamu (riepeBaxHo Ciz, Ci41 Cig) .

benzankoniii xnopuo

I~ CHs .
[CHsCHoN(CHs),R]CI @ch—CHE(CHz)HCHs (RS

CHs

© +|_\CnH2n+1

Bnepmie Oenzankoniit xmopuau Oynm omucani y 1935 pomi I'epxapmaom
Jlomarkom, BOHU 3’SBHJIMCSA Ha PUHKY SIK XJIOpUIU 3edipaHy, 1 MpoAaBaIUCA SIK
Oaratoo0iiroYi Ta Kpaiili Ae31H}ikyroudi Ta antucentrydHi 3acodu [13]. Y 1947 pomi

nepimuil Tpoaykr, 1o Mictuth BAC, OyB 3apeecTpoBaHuii B ATEHTCTBI 3 OXOPOHHU
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HaBKkoJMITHLOTO cepenopuma (EPA) y Cronmydyenux [lltatax [14]. 3 Tux mip BoHH
BUKOPHCTOBYIOTHCS B PI3HOMAHITHUX MPOJIYKTax, SK 3a PEIEnToM, Tak 1 0e3

PCUCIITA.

1.1. ®i3uko-xiMi4Hi BJIACTHBOCTI

3a craHJapTHUX YMOB OCH3AIKOHIN XJIOpU — OLTUH (3a71€KHO BIJl YUCTOTH —
KOJMBAaeThCA BiAg 0Oe30apBHOrO 10 OJi0-)KOBTOTO, 3 JIESIKOI >KOBTHU3HOIO,
amop(uuii nopomok [2-6]. Monspra maca — 340 r/mons; ryctuna — 0,98 r/cm’;
temriepatypa kumisaas — >100°C (760 mM pr. cT.), a 30epiranus — ve Butie 30°C [2-
6, 15-17].

3a CBO€IO CTPYKTYPOIO HAJIEKUTH J10 KJIaCy UeTBEPTUHHUX aMOHIEBUX CHOIYK
(e opraHiyHi CcoJl, SIKI MalOTh MO3UTUBHMUM 3apsA]l Ha aToOMi a30Ty), a TOMY HaOyB
IIMPOKOTO 3aCTOCYBaHHS SIK NOBEPXHEBO-aKTHBHA PEUYOBMHA, NE€31H(PIKYyIOUMM Ta
aHTUMIKpOOHHUI 3aci6 [2-6, 15-17].

Hyxe no6pe po3urHHMI y BO1 (Y BOA1 pO3YHH FOTOBMIA MICIs 300BTYBAHHS),
CIIUPTI, alleTOHI; HE3HAYHO PO3UYMHHHUA y OCH30JI1; MaiKe HEPO3UMHHHMN B edipi.
BonHi po3unHu 3a3Buyail HeUTpayibHi a00 cinaboyxHi. Po3unHM MIHATBCS MIiCHs
cTpyuryBanHsi. KOHIIEHTpOBaHI pO3YMHM MalOTh TIpKUH CMak 1 ciaOkuit
MUTJaIbHU# 3amax [2-6].

CraHgapTHI KOHIIEHTPATH BUTOTOBISIOTECA y BUrsiAl 50% 1 80% mac./mac.
po3unHiB; 50% pPO3UMH € YHCTO BOAHUM, TOJI SK OUTBIIT KOHIIEHTPOBAHI PO3YUHU
BUMAralTh JOJaBaHHS MOJU(]IKATOpiB peosorii (CIUPTH, MOJIIETUICHTIIKOII
TOIIO), 1100 3amMmoOIrTH MIJBUILEHHIO B’SI3KOCTI 200 YTBOPEHHIO TEJII0 B YMOBax
HU3BKUX TemmepaTyp [2-6, 16].

CrabinpHa pedoBuMHA. HecymicHa 3 CHJIBHUMU OKHCHHUKAaMH, BOJIOTOIO.
[irpockomiyHa Ta MUJIbHA Ha T0THK [2-6, 15, 16].

Jnis inenTudikariii 3acToCOBYIOTh YIbTpadioJaeTOBY Ta BUAUMY a0COpOLIHY

criekTpodoToMeTpiro, a TakokK Xpomarorpadiro [17].



1.2. MeToau OTpUMAaHHSI

beHzankoHii  XJIOpUJ  YTBOPIOETBCA PEAKIIEID PO3YMHY  Haikiia-N-
METWJIOCH3aMIHY 3 METHJIXJIOPUIOM B OPTaHIYHOMY PO3YMHHUKY, PUIATHOMY JIJIs
OCa/KEHHSI YETBEPTHHHOT CIIOJTYKH ITiJT 9ac i1 yTBopeHHs [2-4].

Y  npoMucioBHX ~ yMOBaX HOro  BUPOOHMIITBO TIPYHTYEThCS  Ha
KOHTPOJILOBaHIM peakilli MK OCH3WIXJIOPUAOM 1 JUMETHIAMIHOM 3 IMOJAIbITUM

JOJIaBaHHAM HATPil XJIOPUIY JO YTBOPEHHS XJIOpUAY (XJI0pHIHOI coi) [2, 3].

1.3. Cdepu 3acTocyBaHHSA

benszankoHiii xjopuj — 1€ yHIBepcajbHa XIMIYHA PEYOBHHA, fAKa Halya
IIMPOKOIO 3aCTOCYBAHHS Y PI3HUX Taly3siX MPOMHUCIOBOCTI HacaMIiepe;] 3aBIAKH 1l
Ne31H(PIKYI0U0i, aHTUCENTUYHOI T4 KOHCEPBYIOYOI €()EKTUBHOCTI.

Jliis moOyTOBOTO 3aCTOCYBaHHS OEH3AJIKOHIN XJIOpHU]l BUKOPUCTOBYIOTh MPH
BUPOOHMUIITBI MTOM’SIKIITyBa4iB TKaHUH, 3aC001B OCOOUCTOI Iri€HU Ta KOCMETHYHHX
3ac00M, Taki SK IIAMITyHi, KOHIMIIOHEpU Ta JockioHM i Tina [18], a Takox
o(TabMOJIOTIYHMX PO3YMHIB Ta HazaabHMX JikiB [19]. Takoxx mIMPOKO
BUKOPUCTOBYETHCS B JI€30JI0pAaHTAaX, MHUUHUX 3acobax, Ae31HPIKYyIUYUuX 1
OaKTepHUIIMIHUX 3aco0ax JUIsl 3aCTOCYBaHHS B XapuyoOBUX 3aBOJAX, MPATbHSIX 1
ornepaniiHux. beH3ankoHiil XJI0pul 10JaTKOBO BUKOPUCTOBYETHCS SIK KOHCEPBAHT
y kocmeTuii. KpiM Toro, € oAHMMH 3 HAWMOUIMPEHIIINX AKTUBHUX 1HTPEIIEHTIB
ne31H(IKyIoUnX 3aco0iB, SIKI BHUKOPHUCTOBYIOTHCS B JKUTJIOBHUX, MPOMHCIIOBHX,
CUIBCHKOTOCIIOIAPCHKUX 1 KiTiHIYHMX yMoBax [18, 20].

Y CUIbCBKOMY TOCIOAApPCTBI 3aCTOCOBYEThCA SK O10IUJ, alblilU] Ta
¢byuritua (171 60poTHOH 13 TUTICHABOIO, BOJOPOCTIMH, 30y THUKAMHU XBOPOO OKIJ,
pHO 1 MOJIFOCKIB y CTaBKaXx, KaHaJIax Ta IHIIUX Bojaoiimax) [15].

VY (dapmanieBTHIII BUKOPUCTOBYETHCS SIK €(PEKTUBHUN OaKTEPUITUAHUN Ta
dbynarinuaanic areHT. KpiMm TOro, MOro 4acto BUKOPUCTOBYIOTH Yy TIOEJIHAHHI 3
IHITUMHA KOHCEpBaHTaMHM a00 JOMOMDKHUMHU pedoBHHAMH. B odTambMoI0riuHuX
npenaparax — y kormeHTpamii 0,01-0,02% wmac./06.; y Ha3ambHUX 1 BYIIHUX —

0,002-0,02% mac./06.; y napenTepaibaux npoaykrax —0,01% mac./06. [15, 21, 22].
10



Sk aHTHUCeNTWMK IIKIpU Ta CIM30BUX OOOJIOHOK 3aCTOCOBYETHCA Y
koHIeHTpamisax Big 1:750 mo 1:20 000. Takoxk icHye MpakTHKa 3aCTOCYBaHHS B
pelenTypl aHTHCENTUYHUX 3aco0iB, sSka BUHMKJIA Mia 4dac manaemii COVID-19,
KOJIW TIEPI0IMYHO BHHHKAJIA HECTaua 3ac001B JIsl YAIIEHHS PYK HA OCHOBI €TaHOIY
abo 13ompormnanony. ExcriepuMmenTanbHo OyjI0 JTIOBEICHO, 10 OCH3aIKOHIN XJIOpH
Ma€ CTIMKYy aHTUMIKPOOHY IO MPOTATOM YOTHPHOX TOJWH IIICIS KOHTAKTy 13
Bipycom SARS-CoV-2, Ttomi sk ne3iH(pikyro4Ynii 3aci0 Ha OCHOBI €TaHOIY

JICMOHCTPBAB 3aXMCT IIKIpH JinIie npoTsiroM 10 XBUIMH Micist HaHeceHHs [15].

1.4. ®apmakoJioriyna ais

Bigomi cymnepewiuBi AaHi mpo BIUIMB OCH3AJIKOHIA XJIOPUIY Ha 3]I0pOB’S
moqunu [14, 15, 23].

Tax, 3 oHOTO 60KY, OCH3AIKOHIH XJIOpU HE 0yJI0 BUBHAHO KAHIIEPOT€HHUM,
MyTareHHuM abo reHotokcuuHuM. IIpore, y 3BiTi 2006 poky EPA Bu3Hano ioro
TOKCUYHICTh JJI1 BOJHOIO CEpElOBMIIA Ta MOro MENIKaHIIB, TaKUX sK puoda,
YCTpHIIi, KPeBETKH Ta Oe3xpedetHi [14].

3 1Hmoro OOKy, WOro XapakTepu3ylThb pajlle TMOAPA3HUKOM, HIX
CEHCUOLTI3aTOPOM, SIKUM MOYKE€ BUKJIMKATH QJEPT1YHUI KOHTAKTHUN JIEPMATUT BiJ
KPEMiB, MHIOUHUX 3aC001B/aHTUCENITHKIB, 0 TATILMOJIOTIYHUX Mpenapatis Toiro [15].

BusiBneHa TOKCMYHA [is TICAS OJHOPA30BOTO BBEIEHHS OEH3AJIKOHIM
xynopunay. Tak, y monen nepopanbha 1o3a 100-400 mr/kr abo mapeHTepaibHa 1032
5-15 Mr/kr BBaXKaeThcs cMepTenbHOO [14].

IcHye BenMKa KUIbKICTh JIITEPATypH, 10 BUBYAE IEPEHOCUMICTh O€H3AJIKOHIM
XJOpuay B opTambMoorii. BibIICTh TOCTIIKEHD in Vitro Ta in Vivo MOKa3yioTh,
110 OCH3AJIKOHIHN XJIOPUJ MOXKE BUKIIMKAIOTh MOIIKOKEHHs oueld. CepeiHiid BMICT
OCH3AJIKOHIN XJIOpUIY, SIKU BUKOPUCTOBYETHCS B JIIKAPCHKHUX 3ac00ax AJisl OueH,
cranoButh 0,01-1 ™Mr/mi. VY Takux [03ax BiH MOXE BHUKJIMKAaTH TOYKOBY
Kepartormnarito Ta/abo ToKcUuHy BUpazKy. KpiMm Toro, O€H3ajIKOHIM XJIOPUJI MOXKE

BUKJIMKATU TOJIPa3HEHHS O4eil 1 M KO 3MIHIOE KOJIIp KOHTaKTHUX JiH3 [14].
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JlocaimkeHHs in vitro Ha MEPBUHHUX KyJIbTypax emiTeTialbHUX KIITHH HOCa
JIOAWHHM CBimq4aTh mpo Te, mo Oen3ankoHii xmopua (0,001-0,05%) wmoxke
BUKJIMKATH CTa3 IIIIAPHOTO cKopoyeHHs. CepeHiil BMICT OCH3aJIKOHIN XJIOpUIY,
[0 BUKOPHUCTOBYETHCS B JIKAPCHKUX 3aco0ax s HA3aJbHOTO 3aCTOCYBAaHHS,
ctanoBUTh 0,02-0,33 mr/mut. JIoKJiHIYHI JIaHI MOKa3ylOTh, II0 PEYOBHHA MOXKE
BUKJIMKATH T1CTONATOJIOTIYHI 3MIHH CIIM30BO1 000I0HKH HOCca [14, 24].

CepenHiii BMiCT OCH3AJIKOHIN XJIOPUAY, SIKHH BUKOPUCTOBYETHCS y BYIIHUX
JiKapchKuX 3aco0ax, ctaHoBUTH 0,02-0,2 Mr/Mi1. OTOTOKCUYHICTh MOKE BUHUKATH
IIpY HAaHEeCEHH1 OSH3AIKOHIN XJI0pHUIy Ha ByXO [25].

V nikapchbKkux 3aco0ax AJis IHT LI BMICT OCH3aIKOHIM XJI0pUAY CTAHOBHUTD
05m3bKO 2,21 MKI/103a Ta B pO3UMHAX, CYCIIEH31IX a00 eMYJIbCIsIX JIJ1sl HeOyan3epiB
y koHueHtpamisx 0,1-0,2 mr/mi. BcraHoBieHo, mo y HeOylIi30BaHHX PO3UMHAX
MPOTUACTMATUYHUX  TpenapaTiB  BIH  MOXE  BHUKJIMKATA  JI0303aJICKHY
OpPOHXOKOHCTPHKIIi0, OCOOJIMBO Y MAIli€HTIB 3 aCTMOIO [26],

bararo MacoBHX IHTaJIATOPIB 1 Ha3aJbHUX CIPEIB MICTATh OEH3AJIKOHIMI
XJIOpUJ SK KOHCEPBAHT, HE3BaKAlOUM HA BaroMi JOKa3W TOro, LI0 BIH MOXeE
HEraTUBHO BIUIMBATH Ha PyX BIMOK, MyKOLMJIIaPHUI KIIPEHC, T1CTOJIOTIIO CIU30BOT
000JIOHKH HOCA, PYHKITI}0 HEUTPOD1JIiB JIFOIMHU Ta PEAKIIFO JIEHKOIUTIB Ha MiCIICBE
3alajieHHs, BUKJIMKATH acTMy, MojpasHeHHs oueil Tomo [15, 27]. Xoua nmeski
JOCITIJIKEHHSI HE BUSIBUIIM KOPEJALIi MI>K BUKOPUCTaHHSAM O€H3aJIKOHIH XJIOpHUY B
koHuentpariisnx 0,1% abo HIK4YE B Ha3ATBHUX CIPESIX 1 METUKAMEHTO3HUM PUHITOM
[28], iHImII pekoMeHIyBalu YHUKATH BUKOPHUCTaHHS OCH3aJKOHIW XJIOpUIY B
HasanpHUX cnpesx [29. 30].

B minomy, OeH3anKOHIN XJIOPHUA HE MiIXOAUTH JIJIT BUKOPUCTAHHS B OYHUX
Kparuwisix, 10 MICTATh MiCIeBl aHecTeTUKH. HecymicHUN 3 MWIOM Ta IHIIUMU
aHIOHHUMHU TIOBEPXHEBO aKTMBHUMH DPEUYOBHMHAMH, IUTpaTaMHu, HOJIUTAMH,
HITpaTaMH, TICpMaHTaHATaMH, CaJilUIaTaMH, COJSIMH CpiOia, OKCHIOM 1
cyiabhaTrom muHKy [31]. I[TomideHO, 1110 OCH3AJIKOHIM XJIOPH[ MOCHJIIOE MICIICBE
NpOHWKHEHHs1 Jiopazenamy [15]. Tomy, BKiIrOYeHHS OCH3AIKOHIN XIJIOpUAY 0

CKJIJly JIIKAPCHKUX 3aCO0IB € BaXJIMBOIO 1H(GOPMAITIEIO 1JIs MAIli€HTIB,
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Po3zain 2. Marepiajiu Ta MeTOaH

Meta pochipkeHb ToNATaNia 'y po3poOlll  albTePHATHBHOI METOIUKU
KUIbKICHOTO BHU3HAYEHHsI OCH3aJKOHIM XJIOpUAY Yy BYIIHUX KpaIULIX METOAOM

BHUCOKOE(PEKTUBHOI PIIUHHOI XpomaTorpadii.

2.1. O0’ekT pocaiKeHHs

OG’eKTOM JOCHIIPKEHHSI CIYTyBajdd JIIKAPChKi 3aco0u, TO3HAYEHI SIK
«JI3 Nely, «JI3 Ne2y ta «JI3 Ne3y, siki MaroTh iep:kaBHy peectpaitito [32] 1y cBoeMy
CKJIaJl MICTSITh OCH3AIKOH1M XJIOPUI.

VYci 3acobu MaroTh oi0Hy JIIKapchbKy GopMy — Kparuii BYIIHI, a TAKOXK HE
NOTPeOYIOTh PELENTy JUIsl MPOJAXKY.

JI3 Nel — ue npoTuMIKpOOHUH Mpenapar, SIKAi Ji€ Ha OpraHu 4yyTTs. 3aBIsSKH
JIOYMM PEUYOBUHAM XapaKTEPHU3YEThCS aHTHOAKTEPIaIbHUMH Ta aHECTE3YIHOUUMU
BJIACTUBOCTI, CIIPUsi€ 3MEHIIICHHIO 03HAK 3amajieHHs, 00JII0 Ta CBEpOEKY, JTOKai3ye
THIHI BHUJUICHHS CIIM30BUX, 3al00ira€ po3BUTKY MOTCHIIWHUX YCKJIaIHEHb
3amanieHHs (Miko3H1 cynepiHdekiii, paneBa iHpekiis Tomio). Jlirouli pedoBUHU
JIKApChKOro 3aco0y B aKTUBHUX J03aX HE a0COpPOYIOThCS Y CUCTEMHHUN KPOBOTIK.
OcHoBHI (h13UKO-XIMIYHI BIACTHUBOCTI — IIPO30pa, O6e3 3amaxy, Ao B’ a3Ka piauHa.

[IpoTunokazaHHAMH WOTO 3aCTOCYBaHHS € IMIBUIICHA YYTIUBICTH 10 Oy/Ib-
SAKUX 1HTPEAIEHTIB JIIKAPCHKOrO 3aco0y 1 /0 I1HIIMX CIOJYK 31 CIHOPIJHEHOIO
XIMIYHOIO CTPYKTYporo; mepdopaiiisi 6apabaHHOT MEPETUHKU (€ PU3UK PO3BUTKY
OTOTOKCUYHOCTI); TINEPUyTIUBICTh 0 aMiIHUX MICIIEBOAHECTE3YIOUMX JIIKAPChKUX
3aco0iB. [1]o10 IbOTO JIKAPCHKOTO 3aC00Y HEMAE BIIOMUX JOCHIIKEHb B3aEMOIIT 3
JIOYMMH PEUOBHHAMU, IPUCYTHIMHU B JIIKapChbKOMY 3ac001. TpuBase 3acTocyBaHHS,
MOKE CTaTH MPUYMHOIO CEHCHUOLTi3allii, pO3BUTKY CyNepiH(eKiii pe3uCTeHTHUMHU
70 Tperapary MIKpOOpraHi3MaMmu, BKJIOYaloud rpubu. Moke BUHUKHYTH
nepexpecHa ajepris 1 IepexpecHa PE3UCTEHTHICTh 3 IHIIMMHU TOX1JIHUMHU

aMIHOTJIIKO3HU/I1B.
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JI3 No2 — ue mnpoTumikpoOHHMM 3aci0d, SKUH BHUKOPUCTOBYETHCS B
orampmoriorii Ta oToJOrii. Mae BUCOKY aKTHUBHICTD 1N Vitro BiTHOCHO O1IBIIOCTI
rpaMHEraTUBHUX MIKpOOpraHi3MiB, BKItouarouu Pseudomonas aeruginosa, a Takox
e(peKTUBHUN BITHOCHO aepOOHUX TPAMIO3UTUBHHX MIKPOOPTaHi3MiB, TaKUX SIK
cTad1IOKOKU 1 cTpenTOKOKU. OCHOBHI (D13UKO-XIMIYHI BJIACTUBOCTI — MPO30pUI
PO34MH Bij 6€30apBHOTO JI0 3€J€HYBATO-KOBTOTO KOJIbOPY.

[IpoTunoka3zaHHsM MOTO 3aCTOCYBaHHS € MiJABHUIICHA YYTIUBICTH J0 Oyab-
SKUX IHTPEIIEHTIB JKApChbKOTO 3aco0y. JlocmipkeHb B3aeMojii 3 1HIIUMU
JIKApChKUMU 3aco00amMu HE MPOBOAMIM. Y TAII€HTIB, K1 MPOXOJIUIIMN JIIKyBaHHS
XIHOJIOHAMH, CIOCTEpITalMCs CEpHO3HI Ta IHKOJW JieTalbHI (aHa(UIAKTHYHI)
peakKIii miABUIEHOT Yy TIUBOCTI, YACOM — MICJIS 3aCTOCYBaHHs Mepioi 7o3u. Jleski
peaxiii CympoBOKYBAJINUCA CEpPLEBO-CYJUHHOIO HEIOCTAaTHICTIO, BTPaTOIO
CBIJOMOCTI, IIIYMOM Yy ByXaX, HaOpsSKOM TJOTKH a0o0 oOJu4YYs, IUCITHOE,
KpONIMB’SIHKOIO Ta cBepOexkeMm. Jluime okpeMi MallieHTH Majd — peakilii
rinepuyTIMBOCTI B aHaMHe3l. SIK 1 MpU 3aCTOCYBaHHI BCIX AHTHOAKTEPIATIbHUX
3ac00iB, TpuUBaJEe 3aCTOCYBaHHS MOXXE TIPU3BECTH JI0 HAIMIPHOTO POCTY
HEYYTJIMBUX JI0 AaHTUOIOTUKIB OaKTepialbHUX IITaMiB abo rpubiB. Moxke
CHPUYMHSITH MMOAPA3HEHHS HIKIPH.

JI3° Ne3 — me mnpoTuMikpoOHUN 3aci0, SKHM BHUKOPUCTOBYETHCS B
odTanbmonorii Ta otoJsiorii. bakTepuuuaHa i 10401 PEUOBUHU JIIKAPCHKOTO
3aco0y, 110, TOJOBHUM 4YWHOM, BIiuBae Ha cuHTe3 JIHK Oakrtepiit, BupaxaeThcs
nuisxom npurHiyeHHs JIHK-ripasu. Mae BHUCOKY akTHUBHICTH In Vitro BIZHOCHO
OUIBIIOCTI ~ TpaMHEraTUBHUX  MIKPOOPraHi3MiB, BKJIoyatoun Pseudomonas
aeruginosa. BiH TakoXx eQeKTHBHUN 100 AaepOOHHX TPaMIO3UTHBHUX
MIKpOOPTaHi3MiB, TaKUX SIK CTApIOKOKU 1 CTpenTOKOKH. OCHOBHI (P13MKO-XIMIYHI
BJIACTUBOCTI — Maixe 0e30apBHA CBITIIO-)KOBTA 200 CBITIIO-3€JIEHA MTPO30pa PiIUHA.

[IpoTunoka3zaHHsM MOro 3aCTOCYBaHHS € MiJABHILEHA YYTIUBICTH 10 OYyJb-
SKUX 1HTPEIIEHTIB JIIKAPChKOro 3aco0y. OCKIIbKM Jisdya peUYOBHMHA MA€ HU3BKY
CUCTEMHY KOHIEHTpAIlil0, B3aEMOJIS 3 IHIIMMHU JIKAPChKUMHU 3aco0amu €

MaJIOHMOBIPHOIO.
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2.2. Ilocyn Ta o0JIagHAHHS
AHaJ3 JOCHIKYBAaHUX JIIKAPCHKUX 3acO0IB 3AIMCHIOBAIM 3a JIOIIOMOTOIO

HACTYITHOT'O 00JIaJIHAHHS:

— xpomatorpadiuna cucrema “BISCHOFF CHROMATOGRAPHY”
(Jomatok 2);

— kosionka Nova-Pak C18 150 mMm X 3,9 mm;

— Mikpormpuil 50 MKIL;

— JifiKa autiibHa s ekcrpakiii, 1000 mur;

— Bunapuuk portauniiauit RE-100-PRO,;

— Baru aHamitmuHi Radwag AS 220.R2, 3aB. Ne 502964, cBimontBo mpo
kamiopyBaraas Ne 3816 Big 03.06.2019 TOB «METPOJIO/IKI CEPBIC»
(domatok 3);

— KOJIOW MIpHI, IIWJIIHAPH 1 MINETKH Kiacy TouHocTi A (lomarok 4);

— kos10a rpymonoAioHa s BiITOHY PO3YUHHHKIB.

2.3. PeakTuBu

Jns  a”amizy JOCHIAKYBAaHMX JIKApChbKMX 3aco01B OylIM BHUKOPHUCTaHI
HACTYTHI PEaKTUBU:

— OEH3aJIKOHIH XJIOpHy HOPOIIOK (4. 1. a.)

— BoJa Ul XpoMartorpadii;

— anterat Hatpito (kiac HPLC);

— aneronitpun (knac HPLC);

— Metanou (knac HPLC);

— JILOJISTHA OIITOBA KHCJIOTA.

24. Metoauka Ta YMOBH MeTOAY BHCOKOe(PEKTHUBHOI PiIUHHOI
xpomatorpadii
BucokoedektrBHa piguHHa XpomaTorpadis — 1e aHaTITUYHUNA METOJ, IKUN

BUKOPUCTOBYETHCS JJII PO3JIJICHHS CIONYK, PO3YUHHUX Y MEBHOMY PO3YHMHHUKY.
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Ile ocHoBHHUII MeTon XpomaTorpadii, SKUN BHUKOPHUCTOBYETHCS B OUIBLIOCTI
naboparopiii cBiTy. Pigmnna xpomartorpadiss Oyna Bmepiie BIIKpUTa SIK
aHAMITUYHUA  METOJl HAa  TOYaTKy  JBaALSITOTO  CTONITTA 1  BIEpIIe
BUKOPHCTOBYBAJIACA SIK METOJI PO3/IIICHHS KOJIbOPOBHUX CIIONYK. 3BIICH TIOXOJIUTh
Ha3Ba xpomaTorpadis, 110 03Ha4Ya€e KoJip, a rpadika o3Havae mUcbMo [6, 7].

3aie’KHo BiJ MEXaHI3MYy MOy PEYOBUH PO3PI3HSIOTH Taki BapianTH BEPX:
ancopOIiiiHy, pO3MOAUTFYY, 10HOOOMIHHY, EKCKIIO3MBHY, XipalbHy Ta iH. B
ajcopOIiitHii Xxpomartorpadii Mo PEUOBUH BiJOYBA€ThCA 3a PaXyHOK iX pI3HOI
3IaTHOCTI aJIcOpOyBaTHCS Ta AeCOPOYBATUCS 3 TIOBEPXHI aJICOPOEHTY 3 PO3BUHEHOIO
TIOBEPXHEIO0, HAITPHUKJIA, cuitikareinto [6-10].

3a mossipHicTIO pyxoMy a3y Ta Hepyxomy ¢azy BEPX mnomutsiore Ha
HOpMabHO-(pa30By Ta oOepHeHO-(a30By. HopmanbHO-(a30BOI0 Ha3UBAIOTH
BapiaHT Xxpomartorpadii, y SIKOMY BHUKOPHUCTOBYIOTbCS MOJIIPHUI COpOEHT Ta
HermoyisipHa pyxoma (aza. Y obOepHeHo-(ha3oBoMy BapiaHTi Xpomartorpadii
BUKOPUCTOBYIOTh HEMOJIAPHI XIMIYHO MOAM(PIKOBaHI COPOCHTHU 1 MOJIAPHI PyXJIMBI
¢asu [6-10].

VYci xpomarorpadiuai MeTOAM po3AUIeHHs, y ToMy uncii it BEPX, mpaiotoTs
3a TMOMIOHMM OCHOBHUM NPHHIIMIIOM; KOXKHA CIIOJIyKa B3a€EMOJIIE€ 3 I1HIIUMHU
XIMIYHUMH PEYOBMHAMH XapakTepHuM dYuHOM. 3a nomnomororo BEPX wmoskna
aHaJi3yBaTH JIUIIIE PO3YMHEHI B PO3YMHHUKAX CIOJIYKH, IO J03BOJISIE SIKICHO Ta
KUTbKICHO MpOaHalli3yBaTH, SKI KOMIIOHEHTH Ta CKUIBKM KOXHOIO KOMIIOHEHTa
MICTHTBCS B 3pa3Ky [6].

Ha Puc.1 noka3zana ocHoBHa cxema npouecy BEPX. [lo cknagy piamHHOrO
xpoMarorpada 3a3Buuaii BXOJSITh HACTYITHI OCHOBH1 BY3JIH:

— BY30JI MIATOTOBKK PyXOMOi (a3u, y TOMY YHUCII i €MHICTh 3 PyXOMOIO
¢azoro (a00 EMHOCTI 3 OKPEMUMH PO3ZYMHHUKAMHU, 1110 BXOASATH /10 CKJIaay pyXoMoi
¢da3u) Ta cucteMy zerasaiii pyxomoi hasu;

— HACOCHA CHUCTEMA;

— 3MinryBad pyxomoi ¢aszu (y pasi morpedn);

— cHUCTeMa BBEJICHHS TPoOU (1HKEKTOD);
16



— XpoMartorpadiyHa KOJOHKa (MOXxe OyTH BCTaHOBJIEHA Y CIEUiaJbHUI
TEPMOCTAT);
— JIETEKTOpP;

— cucrtemMa 300py Ta 00poOKH TaHUX (KOMIT FOTEPU30BaHA).

Cucrema ynpasninuz || ‘
MpHIazoM Ta
00pobKM maHmx

BEPX konoHka

PozunHHEMK Hacoc HetexTop Binxonn

Puc. 1. Cxema po3ramryBaHHs GyHKITIOHaTBHUX OJIOKIB PIIUHHOTO

xpomarorpada

Hacocwu 3a0e31meuyroTh KOMI ' FOTEPU30BaHY MOAa4y pyXoMoi (pa3u y KOJOHKY
13 3aJ1aHOI0 MOCTINHO0 mBUAKICTIO. CKilag pyxomoi (a3u Moke OyTH MOCTIHHUM
ab0 3MIHHMM MiJ Yac aHamizy. Y TepuIoMy BHUIAIKy IIPOIEC HA3UBAIOTh
130KpaTHUYHOIO, TOAL SIK Y JIpyroMy — rpajieHTHoo. Ilepen HacocHO CHUCTEMOIO
1HOZII BCTAHOBIIIOIOTH (PiILTpU 3 AlameTpoM OTBOpiB 0,45 mMkMm mius QinpTparii
pyxomoi ¢a3u. PizHOMaHITHI poO3YMHHUKK (IHAMBIAyallbHI Ta iX CyMIII)
3aCTOCOBYIOTbCA SIK pyxoma ¢aza. Jlns HopmaibHO-(Pa30Boi xpomaTorpadii
3a3BUYail 3aCTOCOBYIOThCS PiJIKI BYTJI€BOJIHI (T€KCaH, [IUKIOT€KCaH, TeNTaH TOIIO)
Ta 1HII BiJIHOCHO HEMOJSIPHI PO3YMHHUKH 3 HEBEJIIMKHUMH J0OAaBKaMH OPraHIdHHUX

MOJIIPHUX CIIOJIYK, SIKI PETYyJIOITh €TIOIBAJIbHY CHIy pyxomoi dazu. A s
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o0epHeHo-(a30Boi xpomarorpadii A0 CKiIagy pyxomoi (asu BXOIATh MOJSpPHI
OpraHiuyHl PO3UYMHHUKK (3a3BUYall alETOHITPWJI Ta MeTaHON) Ta Boxa. Jlus
onTHUMi3alii PO3MOAUTY YacTO BUKOPUCTOBYIOTh BOJHI PO3UYMHH 3 T[E€BHHUM
3HaueHHsAM pH, 30kpema OydepHi po3unHU. 3aCTOCOBYIOTH TOOABKHA HEOPTaHIYHUX
Ta OPraHIYHUX KMCIIOT, OCHOB Ta COJICH Ta iHIm cronyku [6-10].

VY 3MimyBadi BiIOYBa€ThCS YTBOPEHHS €IMHOI PyXoMmoi ¢a3u 3 OKpeMHUX
PO3UMHHUKIB, IO TMOAAIOTHCS HAcOCaMHU. 3MINIYBaHHS PO3YMHHUKIB 3a3BUYAl
BIIOYBA€ThCSl CIIOHTAHHO, aj€ 1HOJI 3aCTOCOBYIOTHCA CHCTEMU 3 IMPUMYCOBUM
3MimyBaHHsaM [6-10].

[HXeKTOpH MOXYTh OYTH YHIBEpCATBHUMU JJIsi BBEACHHS P00 Bix 1-2 MK
70 2 M1 a0 AUCKPETHUMHU JUIsl BBEACHHSI MPOOH JIMIIE IEBHOTO 00’ eMy. [H)KeKkTOp
JUUIsl BBEICHHS TPOOU (PO3YMHY) PO3TAIIOBYETHCSI OE3MOCEPETHBO TIEpPe]] KOJTOHKOIO
xpomarorpadii. Foro KOHCTpyKIis M03BOJS€ 3MiHIOBATH HANpPAMOK IIOTOKY
pyxomoi a3y Ta 3A1MCHIOBATH MOINEPEAHE BBEIACHHS MPOOH y METII0 MEBHOTO
00'emy (3a3uuaii Big 10 1o 100 mxi) [6-10].

Xpomatorpadiydi KOJIOHKU 3a3BUYal € TpyOKaMu 3 HEPKaBiIOYO1 CTai, CKIa
ab0 TUIACTHKY, 3alOBHEHI COPOEHTOM 1 3aKpuUTi 3 000X CTOpiH (LIBTpaMH 3
JiaMeTpOM OTBOPIB 2-5 MKM. JIOBXXKMHA aHaJITHUYHOI KOJOHKH, 3aJIeKHO BiJ
MeXaH13My XpoMaTorpadiyHOTO PO3AUICHHS, MOXKe repedyBaTH B JAiama3oHi Bif 5
10 60 cM 1 OubLIe (3a3BUYail BoHA CTaHOBUTH 10-25 ¢M), BHYTPILIHIN AlaMeTp — Bijl
2 no 10 MM (3a3Buuaii 4,6 MM). Sk copOeHTH 3a3BHUYall 3aCTOCOBYIOTh CHIIIKATellb,
OKCHJI QJIOMiHIiI0, rpadiT MOpUCTHii (BUKOPHCTOBYIOTHCS B HOPMaJbHO-(a30Biii
xpomatorpadii), cMoiau abo ToJIMEpU 3 KUCIOTHUMH YU OCHOBHUMHU TPyIaMH,
ximMigHO Moau(ikoBaHi copbenTH ToIo [6-10].

BuxopuctoBytoTbest pi3Hi crnocoOu aetekuii. HalOuibil mommpeHuMu €
CHEKTPOPOTOMETPUYHI JACTEKTOPH, MO0 PEECTPYIOTh 3MIHY ONTUYHOI IIITHHOCTI B
yibTpadioneToBii, BUIUMIN 1 9acTO y OJIMKHIN 1HGpadepBOHIN 00JIaCTIX CIIEKTPY
Biz 190 mo 800-900 um [6-10].

CydacHa cucrtema OOpOOKM JaHUX € TOB'A3aHUM 3 XpomaTtorpadom

NepCoOHAIbHUM KOMH'IOTCpOM 13 BCTaHOBJICHUM Bi,IIHOBiI[HI/IM IMporpaMHuM
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3a0€3MeUYCeHHSIM, 1110 J03BOJISIE PEECTPYBATH Ta OOPOOIISITH XpoMaTorpamy, a TaKoK
KepyBaTu poOOTOI0 XpoMarorpada Ta CTEKUTH 3a OCHOBHHMHU IapamMeTpaMu
XpoMatorpadiyHoi CHCTEMH.

Cepen pI3HOMaHITHHX TEXHOJOTIH, po3po0JeHuX sl Xpomartorpadii,
PUCTPOI, IPU3HAUEH] I MOJICKYJIIPHOTO TOJILTY, K1 HA3UBAIOTHCA KOJIOHKAMU, 1
BHCOKOMNPOJYKTUBHI HACOCH JUISl T0J1adl PO3YMHHUKA 31 CTAOLILHOIO MIBUAKICTIO
MOTOKY € OJTHUMHU 3 KJIFOUOBUX KOMIIOHEHTIB XpoMaTorpadis.

3a 1OMOMOroI0 IOTO0 METOAY 3Pa30K PO3AUIIETHCS HA CKIIAJOBI YACTHHHU
yepe3 PI3HUIN0 y BIJHOCHIA CHOPIAHEHOCTI PI3HUX MOJIEKYl 10 (a3, 1o
BUKOPHUCTOBYIOTHCS JIJIsl pO3AiIeHH. Bunuistotbes 181 pa3u — pyxoma (piauHa, sika
MO/MAEThCS 1] BHUCOKMM THCKOM) Ta Hepyxoma (TBepJa pPEUOBHHA, TakKa SK
cuITiKareib, aiaromorenb, amoMidii (1) okcum Tomo) [6-8]. Posunmuuuk, sSkuit
BUKOPUCTOBYETHCS JUIsI PO3AUICHHS KOMIIOHEHTIB PIJIKOTO 3pa3zka JUIsl aHajizy
BEPX, nHazuBaerbcs pyxomoro ¢azorw. Pyxoma daza momaerbcs B po3ALIOBY
KOJIOHKY, TaKOX BIJJOMY SIK CTallioHapHa (asa, a IoTiM JI0 IeTEKTOpa 31 CTaO1ILHOIO
MIBUJKICTIO TIOTOKY, IO KOHTPOJIIOETHCS HACOCOM IMOjadi po3unMHHUKA. [leBHa
KUIBKICTh 3pa3Kka BBOJUTHCA B KOJIOHKY, 1 CIOJIYKH, IIO MICTATbCS B 3pa3Ky,
BIJIOKpEMITIOIOTHCS. CIOJIYyKH, PO3JAUIEHI B KOJIOHIIl, BUSBISIIOTHCS JETEKTOPOM,
pO3TAIIOBaHMM 3a MOTOKOM BiJl KOJIOHKH, 1 KOXKHA CIHOJyKa 17I€HTU(IKYEThCS Ta
BH3HAYAEThCS KiabKicHO [6-10].

Posninenns, kotpe 0a3yeTbcs Ha COpOIiHINA Teopii, BiAOyBaeThCsA Yy
xpomaTorpadidHiil KOJIOHIII, sIKa 3alIOBHIOETHCS PEYOBHUHOIO HEPYXOMOi (azu [7, 8].
KinbKkicHY OILIHKY 3/11HCHIOIOTH METOIOM a0COTIOTHOTO KaiOpyBaHHsS a00 METOJIOM
BHYTPIIIHKOTO cTaHmaprty [7, 9, 17]. AGconroTHe KaaiOpyBaHHS TPYHTYETHCS Ha
noOyZ0B1 3aJIEKHOCTI TUIOL MIKIB JOCIIKYBAaHOTO PO3YMHY Bij il KOHLIEHTpALli y
npo0i — kamOpyBanbHOTO Tpadika, st (GopMyBaHHS SKOTO BUKOPUCTOBYIOTH
CTaHJApPTHI PO3YMHU 13 3a37ajierigb BiIOMOIO KOHIICHTpaIli€ew. s miaBUIIeHAS
TOYHOCTI JOCJIJPKEHHsI KOXEH CTaHJIapTHUM PO3UMH aHAII3YIOTh JEKUIbKa pa3 1

BH3HAYAIOThH cepeaHe 3HaueHHs [7-10].
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2.4.1. Bumozu 00 cmanoapmHux po3uuHie

Busnauennss BMicTy OCH3AIKOHIN XJOpUAY Y MOCTIKYBAaHUX PO3YHMHAX
3MIIACHIOETHCS 13 BUKOPUCTAHHSAM CTaHJAAPTHUX PO3UMHIB.

CraHmapTHUMHU CIyTyBajdd BOJHI PO3YMHU OCH3AJIKOHIA XJIOpUIY 3
koHneHTpariiero 100, 150 1 200 mxr/mn. s X npuroTyBaHHs HaJISKH1 HaBaKKU
OCH3AJIKOHIN XJIOPUIY PO3YMHSIN Y BIAMOBIIHIM KIJIBKOCTI JUCTUIIBOBAHOI BOJIU

(00’eM KOKHOT'O OTPUMAHOTO PO3YMHY MA€ CTaHOBUTHU S50 MII).

2.4.2. Bumozu 00 po6ouux po3uunis

AHani3 BMICTY OE€H3aJIKOHIN XJIOpUAY Y TOCHIIKYBaHUX JIKAPChKHUX 3ac00ax
IPOBOAMBCS Y MIATOTOBICHUX POOOYMX po3unHax. JlJis MpUroTyBaHHS KOXHOTO
poOoy4oro po3unHy BigOupanu no 10 mMi1 BIATOBIAHOIO JIIKAPCHKOI0 3ac00y 1y K001

JIOBOJIUJIH JIO 3arajibHOro 00’emy 50 mit.

2.4.3. Bumozu 00 6umipio8anHs 3pazka

BumiproBanHs JOCHIKYBaHUX 3pa3kiB  3IACHIOBAIM 3a JOIMIOMOTOIO
xpomarorpadiunoi cucremun “BISCHOFF CHROMATOGRAPHY” (donarok 2)
3TiTHO 3 ITHCTPYKIisIMH 10 ii 3actocyBaHHs. OOpanHa Mojenb Xxpomatorpada
XapaKTEPU3YEThCSI TPOCTOTOI OOCITYrOBYBaHHS, BHCOKOIO MPOAYKTHUBHICTIO,
JIOCTaTHHOIO aBTOMATH3AIlI€10, TTOBHOKO KOMIIT FOTEPH3AIli€10, OTITIE€I0 aBTOMATHIHOT
BaJIiaIlii CUCTEMHU.

Buxopucranns 3rajaHoi xpoMmarorpadiuHoi cucTeMH niependayae HaCTyIHY
IMOCJIIIOBHICTD Iii:

— YBIMKHYTH yC1 MOAYJI1 XpOMaTorpa(piuHoi CUCTEMU;

— 3aHYPUTH KaNUISpH JJIs1 PO3YMHHUKIB Y BIAMOBIIHI €MHOCTI;

— BIIKPYTHUTH KJamaH 3JIMBHOT CUCTEMHU HACOCIB;

— JUIS BUAQJICHHS TOBITPA 3 JHIM mojmadi pyxomoi ¢as3u 3A1HCHUTH
MPOKauyBaHHS KOXKHOI 3 HUX;

— TICS BUJAQJICHHS TOBITPS 13 CHCTEMH HEOOXiTHO BiJ €THATH IIMPHUIl Ta

3dKPYTUTHU 3JIBHUM KJ1ariaH,
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— TpUYi MPOMUTHU TOJIKY aBTOCEMILIEPA;

— MPOKAYaTH KaMISpH, K1 pO3TAIIOBaH1 MICJs HACOCIB;
— i’ eAHATH XpoMaTorpadiuyHy KOJIOHKY;

— BCTAHOBUTH 3aJlaHy TeMIIepaTypy TepMOCTaTa;

— 3pIBHOBKUTH KOJIOHKY;

— OOHYJIUTH JIETEKTOP;

— YBIMKHYTH KOMIIT FOTEP 1 3aIyCTUTH MPOrPamy.

3 METOI0 JOTPUMAHHSI BUMOT TOYHOCTI BUMIPIOBAHHS TOCHII)KYBaHUX 3pa3KiB

3MIICHIOETHCS 1 MIECTHPA30Bii TOBTOPHOCTI.

2.4.4. Bumozu 00 po3paxyHKy

OriHKka BMICTY JOCHIIPKYBAHOT PEYOBUHU 31MCHIOETHCS METOJIOM aHAIIZY
MiKIB CTaHAapTy (3 BIJOMOIO KOHIIGHTpAIl€l0) 1 PEYOBUHU 3 HEBIJIOMOIO
KOHLIEHTpali€eo. BMiICT 1040l peYyOBMHU Yy AOCHIKYBAHOMY PO3UHMHI

PO3PaXOBYETHCS 3 PIBHSIHHSIM:

X = (Sphxmgexp)
(Ssexmpp)

e:

X — BMICT JI1}0401 pEUOBHHU y JIOCITIIKYBAaHOMY 3pa3Ky, MI/MII;

Sph — IJI011A MIKY 10401 pEYOBHUHHU Y PO3UMHI JOCIIAKYBAHOTO 3pa3Ka,
Sst — TJI01MIa TKY J[1F0901 peYOBHUHU y PO3YMHI CTaHAAPTY,

Mph — Maca HaBaXKKU JOCIIIKYBaHOTO 3pa3Ka, B3TOTO JUJIsl aHAJI3Y, MT;
Mst - Maca HABKKH J1I0U0T PEYOBUHU, MT;

p — TYCTUHA TIpenapary, r/MJ.
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Po3ain 3. PesynbTaTl T iX 00rOBOpeHHA

Merton BucokoepeKTUBHOI XpoMatorpadii — 11e HaWTOYHIIIUN aHATITHYHUN
METO/]I KUTbKICHOT OLIIHKH peuoBUH. [IpoTe, BiH BUMOTIMBHI A0 YMOB MPOBEICHHS
BUMIPIOBaHb (ONMTUMAJIBHOTO TEMIIEPATYPHOTO PEKUMY XpoMarorpadiqHoi
KOJIOHKH, XBWJII JETEKTYBaHHS TOIIO), a TOMY iX JOTPUMAaHHS € BaKIHBOIO

NepeyMOBOIO SIKICHOTO aHalli3y AOCTIKYBAaHOI pEUOBUHHU.

3.1. YmoBu xpomaTorpayBaHHs
BumiproBanHs BMICTy O€H3aIKOHIN XJIOpUIY Y AOCIIKYBaHUX JIIKAPCHKUX
3acobax 3AIACHIOBAIM 13 JOTPUMAHHAM 3a3HaueHUX Yy Tabmumi 1  ymoB

xpoMarorpadyBaHHs.

Tabmumr 1. YMOBM BH3HAUCGHHS BMICTY OCH3QIKOHIA XJIOpHAY VY

JOCHIPKYBaHUX JIKAPChKUX 3aco0aXx METOJ0OM BHUCOKOC(PEKTHUBHOI PIIAUHHOI

xpomarorpadii
Pyxoma daza A AlETOHITPUIT
Pyxoma aza B 0,6M etwianerat
pH pyxomoi ¢azu 4,6
[IBuakicTs pyxomoi (azu 1,0 mi1/xB.
006’em THXKeKIT 50 MK
JloBKMHA XBHJII IETEKTYBaHHS 262 HM
Temneparypa TepMoCTaTy KOJOHKU 30 °C

Jlist xpomaTtorpadiyHuX BUMIPIOBaHb BHUKOPHUCTOBYBAJIM JBOKOMITIOHEHTHY
alleTOHITpUJI-alleTaTHy pyxomy ¢asy 13 pH 4,6 i3 rpaaieHTaMu, 3a3HaYCHUMH Y
Tabmui 2.

Bbydepnoro ¢azorw y xpomatorpadiuHOMY MOCIHIIKEHHI CIyTryBaB PO3YWH
0,6M amneraty, JUIsi HPUTOTYBAHHS SKOTO 5,4 T aneraTy HaTpi0 po3uynHUIN B 50 M
Boau. 3HaueHHs pH noBoawm 10 4,6 3a 1OIOMOI0K0 KPH>KaHOT OLITOBOI KMCIIOTH, 3

NoJIajIbIIUM PO30aBICHHIM BOJOIO 10 00’ emy 100 mi1.
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IBuakicTs pyxomoi ¢a3u ctanoBuia 1,0 M/XB., O BIAMOBITAE€ TEXHIYHUM
XapaKTepUCTHKAM XpoMaTorpadigyHoi KOJOHKH.

O06’eM 1HXKEKINT JOCTIKYBaHOT pedOBHUHU — 50 MKII.

Ta6mug 2. I'pagient pyxomoi da3u

ALIETOHITPUII 0,6M amerar
75 25
60 40
70 30

JIOBXXMHY XBWJI JJIs1 IETEKTYBAHHS BU3HAYAIH Y BIJIMOBITHOCTI 3 HASIBHOIO Y
BUIBHOMY  JoCTyIl iHoOpMaIi€ero moa0  (PI3UKO-XIMIYHUX  BJIACTUBOCTEH
OeHzankoHIA xjopuay. Tak, BHUSBWJIO, MO JUISI TPOBEACHHS aHATITHUYHUX
JOCIIJIKEHb XpomaTorpad IOIIFHO HalallITOBYBAaTH Ha IMapaMeTpu JIOBXKWHU
xBumi — 262 um [13, 15, 16].

Jist mpoBeicHHS BUMipIoBaHb 00panu temneparypy 30 °C, OCKUTEKH caMme 3a
TaKoi TeMIEepaTypu BCTAHOBIIOBABCS ONTUMAIbHUNA THUCK y XpomartorpadiuHii
KOJIOHII1, @ PU3UK pyIHYBaHHS HEPYXOMOI (pa3u MiHIMI3yBaBCH.

Hanexxnuit piBeHb SIKOCTI aHAMITUYHUX JIOCHIIKEHb 3a0e3leuyBaju
NOMNEepPeIHIM BH3HAYEHHSM TOYHOCTI MeTony. [ns 1mporo BUKOpUCTanH eQexT
mianebo, SIKMM  JOCHIIKYBaJIM 3a JOMOMOTOI0 XOJIOCTOTO 3pa3ka, miaiedo Ta
aKTUBHOTO pO3unHy. TOYHICTH TOBTOPIOBAHOCTI 3a0e3medyBalii  IUISIXOM
BUKOPUCTAHHS II€CTU BHU3HAYEHb MNpU (PIKCOBAHOMY PIBHI KOHUEHTpAIlil

JIOCITIIKYBAaHOTO 3pa3ka B TOMOT€HHOMY PO3UHHI.

3.2. [lodynoBa kajiopyBajbHOro rpadgika

3rifHO 3 BUMOraMH JO pPO3paxyHKy BMICTYy OEH3aJIKOHIN XJIOpuay Yy
JOCIIKYBaHUX 3pa3kax (mauB. po3ain 2.4.4. BuMorm [0 pO3paxyHKY)
rpajiyroBajbHa 3aJIe)KHICTh IUIONI IMKY BiJ KOHIEHTpAIlll aHadi3yeMOi peYOBUHU

BCTAHOBJIFOETHCS HA TIJICTaBI XpOMAaTOrpaMu CTaHAapTHOro posuuHy (Puc. 2),
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OTPUMAHOTO 32 METOANKOIO, OMTUCAHOI0 Yy po3aim 2.4.1. BuMoru 10 cTaHIapTHOTO
pO3UHHY.

Jins orpumanas xpomatorpam (Puc. 3a¢) cTaHmapTHHX pPO3YMHIB 1
MOJIaJIBIIIOTO BU3HAUEHHS MIKIB IMTPOBENU XpOoMaTorpadiuHuil aHali3 KOXKHOTO 3 X
PO3UYHHIB, TOTPUMYIOUHCH TIOCIIIIOBHOCTI JiH, 3a3HaUYeHuX y po3aui 2.4.3. Bumoru

70 BUMIPIOBaHHS 3pa3Ka.

7000000000.00
6000000000.00

5000000000.00

TInouya nika, ym. 00.

4000000000.00
3000000000.00
2000000000.00
1000000000.00

0.00
0 50 100 150 200 250

Konyenmpaujia cmandapmnozo posyuny, MK/l

Puc. 2 KanibpyBanpHuit rpadik 3aueXHOCTI IUIONII MKIB CTAHIAPTHUX PO3YUHIB

OCH3aIKOHIM XJIOPHUTY BiJ] 1X KOHIICHTpAIil

Ha xoxHi1# 3 XpoMaTorpam 4iTKO IPOCTEXKYIOTHCS TPU MIKH, 1[0 00YMOBJIEHO
HasiBHICTIO ToMOJIOTIB (Ci2, Ci4 1 Ci6) OeH3anmkoHil xsopuay [12] y cranmapTHUX
pO3YMHAX.

KaniopyBanpumii rpadik (Puc. 2) OyB moOymoBaHuii 3a pe3yjbTaTaMu

CIIBCTaBJICHHS KOHIICHTPAIlIi CTAHJAPTHUX PO3YHMHIB Ta BIMOBIAHOT IUIOIII IMiKa.
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a) posuun i3 emicmom 100 mxe/ma b) posuun iz emicmom 150 mre/mn

C) poszuun i3 emicmom 200 mre/mn

Puc. 3 XpomMarorpamu cTaHIapTHUX PO3YHMHIB OCH3AIKOHIN XJIOPUTY

AHani3 OTpUMaHMX JAHUX BKa3ye , 10 3aJI€KHICTh IUIOIII MIKIB CTAHAAPTHUX
pPO3YMHIB OCH3AJIKOHIN XJOPHAY BIiJ iX KOHIICHTpallii € JIHIHHOI 3 PIBHSHHSIM
perpecii, sike nopiBHoe Y = 32468902,34x — 8066,56 3 koedirieHTOM KOpEIIii
R? = 0,99996. TakuMm 4MHOM, OTPMMAHMi KaliOpyBanbHMI rpadik Bimmosizae
HAJCKHUM BHMOTaM JJii BUMIPIOBAHHS KIJTBKOCTI OCH3aJKOHINA XJIOpUIY Y

JTOCIIKYBaHUX PO3UMHAX.

3.3. Pe3yabTatH BH3HAYeHHS BMicTy OeH3aJIKOHINi XJopuay Yy
JAOCTIIKYBAHUX JIKapChbKHUX 3ac00ax

3a pe3ynbTaTaMu aHalli3y poOOYMX PO3UYHMHIB JOCHIKYBAHUX JIIKAPCHKHUX
3aco0iB OTpuMaHi BianoBigHi Xxpomarorpamu (Puc. 44.¢), a Takox BU3HAUEHO TUIONILY
MiKiB. Y HaBEJIEHUX XpOMAaTOrpaMax OCH3IKOHIHM XJIOPHUI TAaKOXK (POPMYE TPH ITIKH,

JK 1y XpoMarorpaMmax CTaHJAapTHUX PO3YUHIB.
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..........

a) JI3 Nel

Puc. 4 Xpomarorpamu JOCIIKyBaHUX JIIKAPCHKUX 3aCO01B

3HaueHHS IUIONII MiKiB KOXKHOTO 3 MOBTOPEHb HaBeneHo y Tabn. 3. OiiHky

BMICTY JOCHIPKYBAHOI PEYOBHHH Y KO)KHOMY 3 JIIKAPCHKHUX 3aC001B 3/11HCHIOBAIM

METOJ/IOM aHaJli3y MiKiB CTAH/IAPTY Ta MiKiB aHATI30BaHUX PO3UMHIB 32 JOTIOMOTOIO

PIBHSIHHS, 3a3HaUeHOT0 y po3aim 2.4.4. Bumoru 10 po3paxyHKy.

Tab6mn. 3. Ilnomia mikiB (yM. 01.) Ta BMICT (MKI/MJI) OCH3aIKOHINH XJIOPHIY Y

JOCITIKYBaHUX JIIKAPCHKUX 3ac00ax

[ToBTOpEHHS JI3 Nel JI3 No2 JI3 Ne3
1 6479913.98 6818301.05 5847504.87
2 6492282.08 6804891.53 5842077.14
3 6489188.44 6806798.42 5841534.37
4 6483046.54 6816830.02 5835703.94
5 6484557.69 6824055.77 5834414.13
6 6484817.12 6791039.34 5816350.89
Cepeone 6485634.31 6810319.353 5836264.223
Bmicm 0,20 0,21 0,18
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Sk BunHo 13 Tabn. 3, cepennpoapudmMeTHyHUI BMICT OEH3ATKOHIN XJIOpUITY
y IOCHIDKYBaHUX JTIKAPChKUX 3aco0ax konuBaBcs Big 0,18 mo 0,21 mxr/mi. Taka
BIJIHOCHO MaJla KUIBKICTh JIOCIKYBAHOI PEYOBHMHHU y aHANII30BaHMX JIKAPChKUX
3ac00ax TOSCHIOETHCS THM, IO OCH3AJKOHIA XJOPUA 3aCTOCOBYETHCS SK

I[OHOMi)KHa pC€UYOBHUHA.

3.4. Baainaniss MeToauKH
JIist miaTBEpIKEHHS €(PEKTUBHOCTI OOpaHOi METOJIWKH 1 JOCTOBIPHOCTI ii
pe3yabTaTiB  3aCTOCOBYBAJIM  BIJAIMOBIAHI 3aX0AM Badifalli — MepeBipwIn

crenu@iuHICTh METOIUKH, i JIIHIHHICTD, POOACHICTH 1 MPaBUIIbHICTH [33, 34].

3.4.1. Ilepesipka cneyughiunocmi memoouxu

3MaTHICTh BU3HAUWUTU JIOCHIKYBAaHY PEUYOBUHY Yy MPUCYTHOCTI 1HIIUX
KOMITOHCHTIB XapakTepu3sye ii cnenudiunicts [33].

Meroanka BUIpoOOBYyBaslach O€3MOCEPEIHBO HA PIIKUX JIKAPCHKUX (PopMax,
CKJaJ SIKUX 3a3HAYCHHM B THCTPYKIISX IJIs MEIUYHOTO BUKOPHCTaHHS. Tomy,
NEPEeBIpKYy pe3ybTaTiB, OTPUMAHUX 3a JOTIOMOTOI0 BHUIIE3a3HAYEHOI METOJIUKU
KUIBKICHOTO BU3HAYECHHS JOCIIHKYBaHOI PEYOBUHH, HA CHEIU(IYHICTh METOIUKU
MU TIOPIBHIOBAJIM $K 3 BIJJOMOIO KOHIICGHTPAIIEI0 KOMIIOHEHTa Yy JIKApPChKHUX
3aco0ax, Tak 1 3 pe3yJibTaTaMu aHalli3y MOKA3HUKIB CHEKTPAJILHOTO TMOTJIMHAHHS.
BusiBneHo witkiii 30ir 3a oOoma KpUTEPisIMU, IO JOBOAUTH CHEIU(IYHICTH

aHAJII30BAaHOI METOIUKHU.

3.4.2. Ilepegipka niniitnocmi memoouku

31aTHICTh 3alPONOHOBAHOT METOJMKH MIATPUMYBATU MPSMY HPOMOPLIHHY
3aJIeKHICTh 3HAYEHHsSI ONTUYHOI TYCTHHU B KOHIIGHTpAIli JOCTIIHKYBaHOI
peuoBHHH € i miHikHicTIO [33].

AHaJ3 JIOCHIiIKYyBaHOT METOJUKH KUIBKICHOTO BHM3HAY€HHsI BKazaB Ha il

OJHO3HA4HY JiHIHHICTh (Puc. 2). O3HaKor0 JIHIHHOCTI € 3HAa4eHHs KOEePIli€HTY
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xopeysii (R? = 0.99996, mo 3anoBonsHse Bumoram DY) ta minilina QyHKIis,

sIKa OMUCYEThCS piBHIHHAM: ¥ = 32468902,34x — 8066,56.

3.4.3. Ilepegipka pobacrnocmi memoouku

[TopiBHSIHHSA MK CO00I0 EKCIIEpUMEHTAIBHUX pe3yJbTaTiB, KOTp1 Oyiu
OTpUMaHI 3a JJOTIOMOI'OI0 PI3HUX METOIMK, € THUIIOBOIO MPAKTUKOIO Y aHAJITUYHIH
NPaKTHI, y TOMY 4ucii ¥ y gapmarii. TakuM 4MHOM OLIHIOIOTHCSI CHCTEMAaTHYHI
NOMMJIKA TIOPIBHSIHHS PE3YJIbTaTiB JOCIIIKYBaHUX METOJUK, SIKIIO BOHH MalOTh
Mmicue. KpiM Toro, npakTUKy€eThCSl MEPEBIPKAa METOJUKH y PI3HHUX JIA0OPATOPHUX
ymoBax (poOacHICTh) — pi3HE MOXO/KEHHS pPEareHTIB, BIJIMIHHICTh Yy 4Yacl
IPOBEJCHHS BHUMIpPIOBaHHs, BUKOHAHHS BHUMIPIOBAHb BIAMOBIIHO 1O THIIOBOIO
ITOPUTMY PI3HUMH BUKOHABIIMUA TOILIO. Y HAIIOMY BHUMAAKY JUIS TEPEBIPKU
poOACHOCTI TOCTIKYBAHOT METOJIMKH BUKOPUCTAIIM KPUTEPI OIIHKU BIXUJICHHS
IUIOLI MIKY IIECTH 3pa3KiB CTaHJAPTHUX po34uHIB. Kpim TOro, HaaiitHICTh METOAY
3a0e3reyyBaid  3a  JIONOMOTOI0  JOTPUMAaHHS  MOCTIMHOI  TemmepaTypu

xpoMartorpadiuHoi KOJOHKH Y TEPMOCTATI.
PesynbraTy Ta BignmoBigHE 0OroBOpeHHS HaBezaeHi y po3aur 3.2. [Tobymora
kanmiopyBasibHOTO Tpadika. Edext mmamebo mocmipkyBalid 3a  JIOMOMOTOIO

X0JIOCTOTO 3pa3Ka, miarnedo Ta akTuBHOTO po3unHy B BEPX.

3.4.4. Ilepegipka npasunvHocmi memoouKku

[lepeBipky npaBUILHOCTI METOJMKH 3A1MCHIOBAIIN 32 MPUHIIUIIOM «BBEJICHO-
3HaieHo». OTpuMaHi pe3yibTaTh BUMIPIOBAHb KOPEIOIOTh 13 PerjiaMeHTOBAaHUM
BMICTOM JIOCJI/PKYBaHOiI PEYOBMHHM Yy BIIMOBIIHMUX JIKApPChKUX 3acobax. 3a
pe3ynbTaTaMu  TOPIBHSHHS ~ €KCIIEPUMEHTAIBHUX  JaHUX MO0  BMICTY
aHaJI130BAHOTO KOMIIOHEHTa Yy JOCHIIKyBaHUX JIKAPCHKUX 3aco0ax BHSBJICHO

JIOCTATHIN pIBEHb TOYHICTh (IIPABUIIBHICTH) 3aIIPOIIOHOBAHOTO METOTY.
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3.5. IlopiBHSILHUI aHATI3 MeTOAUK KIIbKICHOT0 BU3HAYEHHSA

3rignHo 3 European pharmacopoeia mis inentudikaiiii OeH3aIKOHIi XJIOPHITY
MEePEeBAXXHO  3aCTOCOBYIOTH  yJIbTpadioieTOBY Ta  BUAUMY  aOCOpOIHY
cektpodoTomerpiro [17].

HesBaxatoun Ha Te, 1m0 CHEKTPOPOTOMETPis € MOMIMUPEHUM 1 JOCTYIHUM
METOJIOM aHaji3y 3abapBicHUX Ta 0€30apBHUX PO3YMHIB XIMIYHUX CIIOIYK, IeH
METO/JI XapaKTePU3YEThCSI HU3KOIO HEAOJIKIB — HacaMmmepe]] 1ieé BUMOTJIMBICTh J0
YMOB TMPOBEJICHHS BHUMIPIOBaHb (30BHIIMIHIA (DaKTOp € BaroMMM YUHHHUKOM) Ta
BIJIHOCHO HHU3bKa TOYHICTh OTPUMAaHUX PE3yJIbTATIB.

BucokoedektruBHa piaHHa XpoMarorpadist — e aHaTITHYHUA METO, KU
I ineHTHdIKaii Ta KUIbKICHOTO BH3HAQYEHHS KOXXHOTO 3 KOMIIOHCHTIB
JOCIIIJIKYBAHOT PEYOBHMHHM BHKOPHUCTOBYE PO3IUICHHS KOMIIOHEHTIB CyMINIl Y
BIJIMOBIHOCTI 3 BIAIMIHHOCTSIMH B 1X PIBHOBKHOMY PO3IOALT MiXk JBOMA (hazaMu,
K1 He 3MIIyThca. BiaminHowo ocobnuBicTio BEPX € iioro Bucoka TOYHICTB, a

TOMY HOTO 3aCTOCYBaHHs Ha0yBa€ BCE OUIBIIOTO MOMUTY 1 MOMIUPEHHS.

29



BUCHOBKU

1. 3a pe3ynpraTamMu MPOBEIECHUX JOCIIKEHb OYJI0 BU3HAYEHO KIJIbKICHUH
BMICT OCH3QJIKOHIN XJIOPUAY Y JOCIIHKYBaHUX JIIKAPCHKUX 3ac00aX 3a TOTIOMOT 010
METOJly BUCOKOE(EKTHUBHOI piIMHHOI Xpomarorpadii. byno BcTaHoBieHO, 110 Y
aikapcbkoMmy 3aco01 JI3 Nel kinmbkicTh OeH3ankoHiid xjopuay craHoBmwia 0,20
MKr/mi, JI3 Ne2 — 0,21 mxr/mi, a 'y JI3 Ne3 — 0,18 mkr/mu.

2. AHalli30BaHa MeTOJIMKa OyJia IepeBipeHa 3a OCHOBHUMHM BaTiaIliiHUMIN
KpuTepisaMu (cnenuivHICTb, JIHIAHICTh, pOOACHICTh Ta NPaBUIbHICTH). BusBieHo,
110 BaJliJalliiHa AKICTh BIJIMOBIJA€ KPUTEPISIM NPUUHATHOCTI 3rifHO Jlep:kaBHOI
dapmakornei YkpaiHu, a TOMy 3a3Ha4€HYy METOAMKY JOLLJIBHO BUKOPHCTOBYBATH
JUISL KITTbKICHOTO BU3HAYEHHS O€H3AJKOHIN XJIOPUAY Y BYIIHUX Kparuisx.

3. 3anponoHoBaHa METO/IMKA BUSBHJIA BUCOKY TOUHICTh BUMIPIOBAaHb, & TOMY

1 MO’Ha 3aCTOCOBYBATH SIK AJIbTEPHATUBHUN METOJ.
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BENTONITE

Bentonitum

DEFINITION

Matural clay containing a high proportion of montmorillonite,
a mative hydrated aluminium silicate in which some aluminivm
and silicon atoms may be replaced by other atoms such as
magnesium and iron.

CHARACTERS

Appearance: very fine, homogeneous, greyish-white powder
with a more or less yellowish or pinkish tit.

Solubility: practically insoluble in water and in aqueous
solutions.

It swells with a little water forming a malleable mass.

IDENTIFICATION

A. To 0.5 gina metal crocible add 1 g of potassium nitrate R
and 3 g of sodiuwm carbonate R and heat until the mixture
melts. Allow to cool. To this residue add 20 mL of boiling
witter R, mix and filter. Wash the insoluble residue with
50 mL of water R. To this residue add 1| mL of hypdrochloric
actd R and 5 mL of water B. Filter. To the filirate add 1 mL
of strong sodium hydroxide solution R and filier. To this
filirate add 3 mL of amtrronium chlorade solution R A
gelatinous white precipitate is formed.

B. Add 2.0 g in 20 portiens to 100 mL of a 10 g/L solution
of sodinm lawrilsslfate R in a 100 mL graduated cylinder
about 30 mm in diameter. Allow 2 min between additions
for each portion to settle. Allow to stand for 2 h. The
apparent volume of the sediment is not less than 32 mL.

C. 025 g gives the reaction of silicates {2.3.1).

TESTS

Alkalinity. To 2 g add 100 mL of carbon diaxide-free water R
and shake for 5 min. To 5 mL of this sion add 0.1 mL of
thymoiphthalein solution R. The liquid becomes bluish. Add
0.1 mL of 0.1 M hydrochloric acid. The liquid is decolourised
within 5 min.

Coarse particles: maximuem 0.5 per cent.

T 20 g add 1000 mL of water B and mix for 15 min using

a high-speed mixer r.:iab]e of operating at not less than
5004 rfmin. Transfer the suspension to a wet sieve (75), tared
after drying at 100-105 °C. Wash with 3 quantities, each of
500 mL, of waler R, ensuring that any agglomerates have
been dispersed. Dry the sieve at 100-105 °C and weigh. The
particles on the sieve weigh a maximum of 0.1 g.

Loss on drying (2.2.32): maximum IEJ::et cent, determined
on 1.000 g by drying in an oven at 105 °C.

Microbial contamination

TAMC: acceptance criterion 10° CFUfg (2.6.12).
FUNCTIONALITY-RELATED CHARACTERISTICS

This section provides information on characteristics that are
recognised as being relevant contral parameters for one or
more functions of the substance when used as an excipient

(see chapler 5.15). Some of the characteristics described in
the Functionalify-related characteristics section may also be
resentl in the meandalo rt of the m'rafra h since th
ﬁi.m represent mamiﬂmg ﬁﬂmg criteria. In ﬂu‘k Cilses, :?I
crosi-reference to the tests described in the mandatory part is
included in the Functiomality-related characleristics section.
Control of the characteristics can contribute to the quality
of a medicinal product by improving the consistency of the
manufachuring process and the per arice of the medicinal
product during use. Where control methods are cited, they are
recognised as being suitable for the purpose, but other methods
can also be used. Wherever resulls for a particular characteristic
are reported, the control method must be indicated.
The following characteristics muy be relevant for benfonile used
a8 viscosily-incredsing agent or suspending agent.
Sedimentation volume. To 6.0 g add 200 mL of water R and
mix for 20 min using a high-speed mixer capable of operating
at 10000 rfmin. Transfer 100 mL of this suspension to a
graduated cylinder. Allow to stand for 24 h. volume of
the clear supernatant is not greater than 2 mlL.

Swelling power with water: see Identification B.

%

BENZALKONIUM CHLORIDE
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Benzalkonii chloridum

i TP
b, CHa i
(8o o
[B001-54-5]

DEFINITION

Mixture of alkylbenzyldimethylammonivm chlorides, the
alkyl groups mainly having chain lengths of Cp, C,, and Cy,.
Cosfent: 95.0 per cent to 104.0 per cent of alkylbenzyldi-

methylammonium chlorides (anhydrous substance) calculated
using the average relative molecular mass (see Tests).

CHARACTERS

Appearance: white or yellowish-white powder or gelatinous,
yellowish-white fragments, hygroscopic. On heating it forms a
clear molten mass.

Solubility: very soluble in water and in ethanol (96 per cent).
An aqueous solution froths copiously when shaken.

IDENTIFICATION

First identification: B, E.

Secowd identification: A, C, D\ E.

A, Ulraviolet and visible absorption spectrophotometry
(2225).
Test solution. Dissolve 80 mg in water B and dilute o
1000 mL with the same solvent.
Spectral range: 220-350 nm.
Absorption maxima: ot 257 nm, 263 nm and 269 nm.
Shoulder: at about 250 nm.

B. Examine the chromatograms obtained in the test for average
relative molecular mass and ratio of alkyl components.

Results: the principal peaks in the chromatogram obtained
with the test solution are similar in retention time to the
principal peaks in the chromatogram obtained with the
reference solution.

1938
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Benzalkoniom chloride

C. To 2 mL of solution 5 (see Testz) add 0.1 mL of glacial acetic
actd R and, ise, 1 ml of sodium tetraphenylborate
solution B. A white precipitate is formed. Filter. Dissolve
the precipitate in a mixture of 1 mL of acetone B and 5 mL
of ethanal (96 per cent) R, heating to not more than 70 °C.
Add warer R dropwise 1o the warm solution until a slight
opalescence forms. Heat gently until the solution is clear
and allow to cool. White crystals separate. Filter, wash with
3 quantities, each of 10 mL, of water R and dry in vacso
{2.2.32) at a temperature not exceeding 50 *C. The crystals
melt (2.2 14) at 127 °C 1o 133 *C.

D To 5 mL of dilute sodium hydroxdde solution B add 0.1 mL
of bromophenal e solition BRI and 5 mL of methylene
chiloride B and shake. The methylene chloride Layer is
colourless. Add 0.1 mL of solution 5 and shake. The
methylene chloride layer becomes blue.

E To 2 mL of solution 5 add 1 mL of dilwte nitric acid R. A
white precipitate is formed which dissolves on the addition
of 5 mL of ethanol {96 per cent) B. The solution gives
reactbon (a) of chlorides (2.3.1).

TESTS

Solution 5. Dissolve 1.0 g in carbon dioxide-free water B and
dilute to 100 ml with the same solvent.

Appearance of solation. Solution 5 s clear (2.2.1) and not
more intensely coloured than reference solution Y, (222,
Method IT).

Acidity or alkalinity. To 50 mL of solution 5 add 0.1 mL of
bromocresol purple solution B Not more than 001 mL of 0.1 M
hydrochloric acid or 0.1 M sodinm hydraxide is required to
change the colour of the indicator.

Average relative molecular mass and ratio of alkyl
components. Liguid chromatography (2.2.29).

Test soletion. Dissolve 0.400 g of the substance to be examined
im waler B and dilute to 100.0 mL with the same solvent.

Reference solution. Dissolve the contents of a vial of
benzalkonturmn chloride for syitem suitabiity CRS in 5.0 mL
of waler K.

Colimn:

— size: [ =025 m, @ = 4.6 mm;

- slationary phase: end-cap
chrmmatography R (5 pm

Mobile - mix 45 volumes of acetonitrile R and 55 volumes
of a 13.6 g/l solution of sodium acetate B previously adjusted
to pH 5.0 with glacial acetic acid R.

Flow rafe: 200 mLimin,
Detection: spectrophotometer at 254 nm.
Injection: 10 pl.

nitrile silica gel for

Identification of ues: use the chromatogram supplied
with berzalkowiurn chioride for systern suitabdity CRS and the
chromatogram obtained with the reference solution to identify

the peaks due to C . C and C

Relative refention with reference to C;, bomologue
{retention time = about & min): C,; homelogue = about 1.3;
i homaologue = about 1.7.

System suitability: reference solutbon :

- resolution: minimum 1.5 between the peaks due to the C,
and C,; homologues.
Caleulate the average relative molecular mass of the sample
by summing the products for each homologue, using the
following expression:
{3
B

area of the peak due to the given homologue in the
chromatogram obtained with the test solution;
= sum of the areas of the peaks due to all homologues
in the chromatogram obtained with the test
solution ;
relative molecular mass for the given homologue:
340, 368 and 396 for the T, C, and Cyg
homolegues, respectively.
Calculate the percentage of each homologue, using the
following expression:

mu[E]

fi

product of the relative molecular mass of the given
homologee and the area of the corresponding
peak in the chromatogram obtained with the test
solution;

] = sum of the C values for all homologues quantified

Limirs:

- £y homologue: minimum 40 per cent;

- C,, homologee: minimom 20 per cent;

- sum of C, awnd C, homologues: minimuem 70 per cent.

Impurities A, B and C. Liquid chromatography (2.2.29).

Prepare the selutions immediately before use.

Test solution. Dissolve 0.50 g of the substance o be examined

in methanal B1 and dilute to 1000 mL with the same solvent.

Reference soliction {a). Dissolve 25.0 mg of berizid alcokol CRS

(impasrity A} in metharol R1 and dilute to 100.0 mL with the

sarne solvent.

Reference solution (b). Dissolve 75.0 mg of benzaldehyde CRS

{impurity B) in metharol R1 and dilute to 100.0 mL with the

sarne solvent. Dilute 1.0 mL of this salution to 1000 mL with

meetharnol RI.

Reference solution (). Dilute 1.0 mL of reference solution (a)

to 1000 mL with methanel Bi.

Codumtr:

— size: [=0.15 m, O = 4.6 mm;

- stationary phase: end-capped octadecylsilyl silica gel for
chromatography R (5 pm);

- demperature: 30 °C.

Maobile phase:

- srobile plase A: dissolve 1.09 g of sodisers hexanesulforate B
and 6.9 g of sodiin difiydrogen phosphate mssaliydrate R
i waler B; adjust to pH 3.5 with phiosphoric acid R and
dilute to 10000 mL with the same solvent;

- mobile phase B: methanol R1;

Time Muohile phaze A Mobile phase B
[T ] per cent V) {per cent KiV)
0- 10 0 I

- 14 30 » 50 0 50

4 - 35 50 ]

35 - 36 50 » 200 50 3O

36 - 55 n N

Flow rate: 1.0 mlfmin.

Detection : spectrophotometer at 210 am for impurities A and

C, and at 257 nm for impurity B.

Inijection: 20 pl.

Relative retesiti with reference 1o impurity A (reteation

tigme = about 10 min): impurity B = about 1.3;

impurity C = about 2.4.

Systerm suitability: at 210 nm:

- sigral-to-moise ratio: minimum 10 for the principal peak in
the chromatogram obtained with reference solution {c);

General Notices (1) apply to all morographs and other texts
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- symmelry factor: minimum 0.6 for the peak due to
impurity A in the chromatogram oblained with reference
solution (4).

Limeirs:

- correction factor: for the calculation of content, multiply
the peak area of impurity C by 1.3;

- dmpurity A: not more than the area of the corresponding
peak in the chromatogram obtained with reference
solution (1) (0.5 per cent);

- dmpurity B: not more than the area of the corresponding
peak in the chromatogram obtained with reference
solution (B) (015 per cent);

- dmpurity C: ot more than 0.1 times tse area of the
principal peak in the chromatogram obtained with
reference solution (a) (.05 per cent).

Amines and amine salts. Dissolve 5.0 g with heating in

20 mL of a mixture of 3 volumes of 1 M hydrochloric actd and
47 volumes of metharel B and add 100 mL of 2-propanol R.
Pass a stream of mil ri R slowly t the solution. Titrate
with up to 12.0 erﬁlD.I M :mnbu!ﬂammnium hyadroxide
and record the potentiometric titration curve (2.2.20). If the
curve shows 2 poinits of inflexion, the volume of titrant added
between the 2 paints is not greater than 5.0 mL. If the curve
shows no point of inflexion, the substance to be examined
does not comply with the test. If the curve shows 1 poiat of
inflexion, repeat the test but add 3.0 mL of a 25.0 g/l solution
of dimethyldecylamine B in 2-propancl B before the titration.
If the titration curve after addition of 12.0 mL of the titrant
shows only 1 point of inflexion, the substance 1o be examined
does not comply with the et

Water (2.5.12): maximum 10 per cent, determined on 0300 g.

Sulfated ash {2.4.14): maximum 0.1 per cent, determined
on L.0Og.

ASSAY

Diggolve 2.00 g in waler B and dilute to 1000 mL with the
sare solvent. Transfer 25.0 mL of the solution to a separati
funnel, add 25 mL of methdene chloride B, 10 mL of 0.1 M
soudium b xrle and 10,0 mL of a freshl red 50
slution oj;iﬁ!.ﬂssum fodide B Shake wl{ Emtﬂ sepaﬂ]{e
and discard the methylene chloride layer. Shake the aqueous
layer with 3 quantities, each of 10 ml, r:nfm!l'kﬂm chiloride R
and discard the methylene chloride layers. To the aqueous
layer add 40 mL of hydrochloric acid R, allow to cool and titrate
with 0,05 M potassium todate until the deep-brown colowr

is almost discharged. Add 5 mL of methylens chloride B and
continue the titration, shaking vigorously, until the methylene
chloride layer no longer changes colour. E;r]:r out a blank
titration on a mixtwre of 10.0 l:n]_ of the freshly prepared

50 gfL solution of potfassium fodide B, 20 mL of water R and
40 mL of hydrochloric acd B

1 mL of 005 M polassiun iodate is equivalent to — mg

of benzalkonium chloride where x is the average relative
molecular mass of the sample.

STORAGE
In an airtight container.

IMPURITIES
Specified impirities: A, B, C.

T
Bl

C. (chloromethyl)benzene.

04/ 20090371
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BENZALKONIUM CHLORIDE
SOLUTION

Benzalkonii chloridi solutio

DEFINITION

Agqueous solution of a mixture of alkylbenzyldimethyl-
ammonium chlorides, the alkyl groups mainly having chain
lengths of C, Cy and Cp.

Content: 475 gfL to 525 gf/L of alkylbenzyldimethylammoniam
chlorides, calculated using the average relative molecular mass
(see Tests). The solution may contain ethanol (96 per cent).

CHARACTERS

Appearance: clear, colourless or slightly yellowish liquid.
Solubilify: miscible with water and with ethanol (% per cent).
It froths copiously when shaken.

IDENTIFICATION

First identification: B, E.

Secowdd identification: A, C, I E.

A, Uliraviolet and visible absorption spectrophotometry
(2225).
Test solution. Dilute 0.3 mL to 100.0 mL with water R
Spectral rarge: 220-350 nm.
Abserption maxima: at 257 nm, 263 nm and 269 nm.
Shoulder: at about 250 nem.

B. Examine the chromatograms obtained in the test for average
relative molecular mass and ratio of alkyl components.
Results: the principal peaks in the chromatogram obtained
with the test solution are similar in retention time to the
principal peaks in the chromatogram obtained with the
reference solution.

C. To0.05 mL add 2 mL of warer B, 0.1 mL of glacial acetic
actd B and, dropwise, 1 ml of sodium tetrapheriylborate
solution B. A white precipitate is formed. Filter. Dissolve
the precipitate in a mixture of 1 mL of acefone R and 5 mL
of ethanol (96 cent) R, heating to not more than 70 °C.
Add water R dropwise o the warm solution until a slight
opalescence forms. Heat gently until the solution is clear
and allow to cool. White crystals separate. Filier, wash with
3 quantities, each of 10 mL, of warer R and dry in vacuo
(2.2.32) at a temperature nol exceeding 50 °C. The crystals |
melt (2.2 04) at 127 °C to 133 °C.

D. To 5 mL of difsre sodinm hydroxide solution K add 0.1 mL
of Browo of lue solution BI and 5 mL of miethydene
chilgride K and shake. The methylene chloride layer is
colourless. Add 0,05 mL of the solution to be examined
and shake. The methylene chloride layer becomes blue.

E. To 0.05 mL add 1| mL of dilite nitric actd B A white
precipitate is formed which dissolves on the addition

A. benzyl alcohol, of 5 mL of ethanol (96 per cent) R. The solution gives
- reaction (a) of chlorides (2.3.1).
]\;HEHQ TESTS
Solution 5. Diilute 2.0 g to 100 mL with carbon dioxide-free
B. benzaldehyde, watter B
1940 See the information section on general monographs (cover pages)
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Benzalkonium chloride solution

Appearance of solution. Solution 5 is clear (2.2.1) and not
more intensely coloured than reference solution ¥, (222,
Method IT).

Acidity or alkalinity. To 50 mL of solution § add 0.1 mL of
brownocresol purple solution R. Mot more than 0.1 mL of 0.1 M
hydrochboric acid or 0.1 M sodinm kydroxide is required to

e the colour of the indicator.

Average relative molecular mass and ratio of alkyl
components. Liquid chromategraphy (2.2.29).

Test solution. Determine the density (2.2.5) of the solution to
be examined. Dilute a quantity of the solution o be examined
equivalent to about 0.400 g of benzalkonium chlorde to
1000 mL with water B

Reference solution. Dissolve the contents of & vial of
berizalkonium chloride for system suitabiity CRS in 5.0 mL

of waler R.

Column:

- size: [ =025 m, & = 4.6 mm;

- shtionary phase : end-cap
chromatography R (5 pm

Mobile phase: mix 45 volumes of acetonitrile R and 55 volumes

of a 13.6 g/l solution of sedium acefate B previously adjusted

to pH 5.0 with glacial acetic acid R.

Flivw rate: 2.0 mlimin

Detection: spectrophotometer at 254 nm.

Infection: 10 pl.

Identification of ei: use the chromatogram supplied

with berzalkovism chioride for system suitability CRS and the

chromatogram obtained with the reference solution to identify
the peaks due to homologees C,, C, and C
Relative relention with reference to C bomologue
(retention time = about 6 min): C,, homologue = about 1.3;
Cog homolegue = abour 1.7,
System suitalbility: reference soluthon:
- resslution: minimum 1.5 between the peaks due to the C;
and C  homologues.
Caleulate the average relative molecular mass of the sample
by summing the products for each homologue, using the
following expression:
)
B

nitrile silica gel for

A = area of the peak due to the given homologuee in the
chromatogram obtained with the test solution:

B = sum of the areas of the peaks due to all homologues
in the chromatogram obtained with the test
solution;

W = relative molecular mass for the given homaologue :

340, 368 and 396 for the C,,, C,and Cy
homologues, respectively.

Calculate the percentage of each homologue, using the
following expression:
woo{ 5]
o

product of the relative molecular mass of the given
homologue and the area of the corresponding
peak in the chromatogram obtained with the test
solution:

D = sum ofthe Cvalses for all homologees quantified.
Limtits:

- O hormelogice: minimum 40 per cent;

- €, homologie: minimum 20 per cent;

- s of Oy and Cy, homelogues: minimum 70 per cent.

3]
1]

Impurities A, B and C. Liquid chromatography {2.2.29).

Pre;:h_l the solitions immediately before ise. '

Test solution. Determine the density (2.2.5) of the solution to

be examined. Dilute a quantity of the solution 1o be examined

equivalent to 2.5 g of benzalkonium chloride to 50.0 mL with

methanol RI.

Reference solution (a). Dissolve 25.0 mg of benzyl alcohol CRS

(impurity A) in mietfarol R1 and dilute to 10000 ] with the

same solvent.

Reference solution (). Dissolve 75.0 mg of benzaldehyde CRS

(impurity B) in methanel R1 and dilute to 10020 mL with the

same solvent. Dilute 1.0 mL of this solution to 10.0 mL with

methanol RI.

Reference solution (¢). Dilute 1.0 mL of reference solution (1)

to 1000 mL with miethanol R1.

Column:

- gize: [=10.15 m, @ = 4.6 mm;

- shationary phase: end-capped octadecylsill silica gel for
chromatography R (5 um);

- lemperature: 30 *C.

Mobile phase:

- mobile phase A: dissolve 1.09 g of sodiiem hexanesulfornate R
and 6.9 g of sodium dibydrogen phosphate monotiypdrate R
i water R; adjust to pH 3.5 with phasphoric acid R and
dilute to 1000.0 mL with the same solvent;

- mobile phase B: methanal RI;

Thme Maobile phaze A Mobile phase B
{mnlm) |per cemt VL) {per cent ViV)
o-10 30 i}

10- 14 0+ 50 20 4 50

B4 -35 50 ]

35 - 36 =0 @ 20 50 B
36 - 55 i -]

Flow rafe: 1.0 mLimin.

Detection: spectrophotometer at 210 am for impurities A and

C. and at 257 nm for impurity B.

litjection: 20 pl.

Relative relesition with reference 1o impurity A (retention

time = about 10 min): impurity B = about 1.3;

impurity C = about 2.4.

Sysfem suitability : at 210 nm:

- signal-to-mise rafio: minimum 10 for the principal peak in
the chromatogram obiained with reference solution (c);

- symmelry factor: minimum 0.6 for the peak due o
impurity A in the chromatogram obtained with reference
soluthon (a).

Limuirs:

- correction factor: for the calculation of content, multiply
the peak area of impurity C by 1.3;

— impurity A: not more than the area of the corr in
pefz luylhe chromatogram obtained with :eferl::jip;hd ¢
solution (a) (0.5 per cent);

- dmpurity B: not more than the area of the corresponding
peak in the chromatogram obtained with reference
solution (b) (0.15 per cent);

- dmpurity C: not more than 0.1 times the area of the
principal peak in the chromat obtained with
reference solution (a) (0.05 per cent).

Amines and amine salis. Mix 10.0 g, while heating, with

20 mL of a mixture of 3 volumes of 1 M kydrochloric actd and
97 volumes of methanol R and add 100 mL of 2-propanol R.
Pass a stream of nitrogen R showly through the solution. Titrate
with up to 12.0 mL of 0.1 M retrabistylammondum Rydroxide
and record the potentiometric titration curve (2.2 20). If the
curve shows 2 points of inflexion, the volume of titrant added

General Notices (1) apply to all monographs and other texts
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between the 2 points is not greater than 5.0 mL. If the curve
shows no point of inflexion, the solution to be examined
does not comply with the test. If the curve shows 1 point of
inflexion, repeat the test but add 3.0 mL of 2 25.0 g/l solution
of dimethyldecylamine R in 2-propancl R before the titration.
If the titration curve after the addition of 12,0 mL of the titrant
shows only 1 peint of inflexion, the solution to be examined
does not comply with the test

Sulfated ash (2.4.14): maximum 0.1 per cent, determined on
1.0g.

ASSAY

Determine the density {2.2.5) of the solution to be examined.
Dilute 4.00 g to 100.0 mL with water . Transfer 25.0 mL of
the solution 1o a separating funnel, add 25 ml of methylens
chioride R, 10 mL of 0.1 M sodisem hydroxide and 10,0 mL of a
Et\eghlfl?:nepamd 50 gL solution of patassiur iodide R. Shake
well, allow to separate and discard the methylene chloride
layer. Shake the aquesus layer with 3 quantities, each of 10 mL,
of miethylene chloride B and discard the methylene chloride
layers. To the agqueous layer add 40 mL of k chloric acid R,
allow to conl and titrate with 0.05 M ﬁl‘aﬁmm indate until
the deep-brown colour is almost discharged. Add 5 ml of
methylene chloride R and continue the titration, shaking
vigorously, until the methylene chloride layer no longer
changes colour. Carry out a blank titration on a mixture of
10.0 mL of the freshly prepared 50 g/l solution of potassium
wodide B, 20 mL of water K and 40 mL of kydrochloric aced R.
Ll of 0.05 M potassisnt iodate is equivalent to o mg

of benzalkonium chloride where x is the average relative
molecular mass of the sample.

LABELLING
The label states the content of ethanol (96 per cent), if any.

IMPURITIES
spidﬁ&d' 1':!1?#.!‘1'"5: A B C

fm
LA on
A. benzyl aleohal,

L*-v"ﬁ “CHD

B. benzaldehyde,

B

uy

L+]

C. (chloromethyl)benzene.
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J Br

Y,

CH B0y
[3562-84-3]

M, 424.1

DEFINITION

{3.5-Dibromo-4-hydroxyphenyl){2-ethylbe nzofuran-3-yl}-
methanone.

Conftent: 98.0 per cent 1o 101.0 per cent (dried substance).

CHARACTERS
Appeararice: white or almost white, erystalline powder.

Solubvility: Em:tl.ca.llf insoluble in water, freely soluble in
acetone and in methylene chloride, sparingly soluble in
ethamnaol (96 per cent).

mp: about 152 *C.

IDENTIFICATION

A. Infrared absorption spectrophotometry (2.2.24).
Comparison : benzbromarone CRS.

B. By means of a copper wire, previously ignited, introduce
a small amount of the substance to be examined into the
non-luminous part of a flame. The colour of the flame
becomes green.

TESTS

Appearance of solation. The solution is clear (2.2.1) and not
more intensely coloured than reference solution Y, (222,
Method IT).

Digsolve 1.25 g in dimethyliformumide R and dilute to 25 mL

with the same solvent.

Acidity or alkalinity. Shake 0.5 g with 10 mL of carbon

dioxide-free water R for 1 min and flter. To 2.0 mL of the

filtrate add 0.1 mL of methyl red solution R and 0.1 mL of

.00 Mk chiric acid. The solution is red. Add 0.3 mL of

0.00 M sodiem kydroxide. The solution is yellow.

Belated substances. Liquid chromatography (2.2.29).

Test solution. [Hssolve 0L125 g of the substance to be examined

i 30 mL of methanol R and dilute o 5000 mL with the mobile

phase.

Reference solution fa). Dilute 1.0 mL of the test solution to

1000 L with the mobile phase. Dilute 1.0 mL of this solution

to 10,0 mL with the mobile phase.

Reference solution (b). Dissolve 10 mg of benzarone CRS

thgum{lﬂ‘.l in the mobile phase and dilute to 20 mL with the

mobile phase. To 5 mL of solution add 1 mL of the rest
solution and dilute to 100 mL with the mobile phase.

Columtr:

- size: [ =025 m, @ = 46 mm;

- shationary phase: octadecylsilyl silica gel for
chrowriatography R (5 wem).

Mobile phase: glacial acetic acid R, acetonitrile R, water R,

nretharod R (525300990 VIVIVIV).

Flow rate: 1.5 mLimin.

Dietection - spectrophotometer at 231 am.

Ijection: 20 pl.

Rure fime: 2.5 times the retention time of benzbromarone.

Relative retention with reference to benzbromarone:

impurity A = about L6; impurity B = about 2.

Syatem sudtability: reference solution (b):

- reslubion: minkmum 10.0 between the peaks due 1o
impurity C (1* peak) and benzbromarone (2™ peak).

Limnifs:

- impurity A: not more than 4 times the area of the principal
peak in the chromatogram obtained with reference
solution (a) (0.4 per cent);

- dpurity B: not more than 10 tmes the area of the principal
peak in the chromatogram obtained with reference
solutbon (a) (1.0 per cent);

- unspeci fied impurities: for each urity, not more than the
aren actﬁll{dfprhmpa] peak in the togram obtained
with reference solution (a) (0.10 per cent);
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JlogaTok 2
Xpomarorpad piguaauii “BISCHOFF CHROMATOGRAPHY”

o ckiany xpomarorpadiyHa cuctemMa BXOJIUTh!
—nacoc HPLC COMPACT PUMP 2250 B102208;
—nacoc HPLC COMPACT PUMP 2250 B102259;
— UV-VIS cnextpomerp DAD 4L 11013;

— pedpakromeTp 985 1151001006138;

— aBtrocamiuiep 840 130481.

41



JlomaTok 3
Baru ananituuni Radwag AS 220.R2

Radwag AS 220.R2 — 11e aHaJIiTUYHI €JICKTPOHHI Bark 3 PiIKOKPUCTAIIYHIM
nucrieeM. BoHu nipu3HaueH1 JUisi TOYHOTO BUMIPIOBAHHSI MACH PIAKUX Ta CHUIKUX
MatepiaiiB i IpeaIMeTIB y 1a00paTOPHUX YMOBAX.

@OyHKIIIT Bar:

— 3Ba)KyBaHHS,

— MOJKJIMBICTh 3Ba)KyBaHHS radapUTHUX HABICOK 13 HUXKHBOTO OOKY Bar;

— MOJKJIUBICTh BUMIPIOBAHHS IIUTBHOCTI TBEPAMX 1 PIAKUX MaTepiaiB;

— KOMIIEHCalll MacH TapHu;

— aBTOHYJIb;

— PaxyHOK IITYK;

— KOHTPOJIb 32 BIAXUWJICHHSM II1]T Yac TpalytOBaHHS;

— 3BIT pe3yJIbTaTiB KalaiOpyBaHHS;

— MOCTiliHE TIepeAaBaHHs TaHUX Ha KOMIT'TOTED;

— BEJIMKA Kamepa 3BaXKyBaHHS;

— TapiJIKa 13 CUCTEMOIO TTPOTHU MIEPEBAHTAKECHHS;

— makeT 1udpoBuUx QUIHTPIB — ajanTarlis Bar 10 yMOB poOOTH Ha MICIIi;

— MOXJIUBICTh O€3MepepBHOI POOOTH.
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https://dilis.ua/g86358061-vesy-analiticheskie

Haiibinpima Mmexa 3BakyBaHHS, T 220
JIMCKpPETHICTS, T 0,0001
HiameTtp matgopMu, MM 100
PiBHOMIpHA TemmiepaTypa, °C +18 — +30

I'panyroBanHA BHYTpIIIHS (aBTOMATUYHA)
[aukaTop PILAKOKPHUCTATIYHUAN
JKusienus 230B50T'u/11 B AC
Knac Trounocti 3rigno 'OCT 24104-88 2

Knac Tounocti 3rigao JJCTY EN 45501 1
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Jomatok 4

MipHuii mocyn kiacy A
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SUMMARY

Honchar Yana
QUANTITATIVE DETERMINATION OF BENZALKONIUM CHLORIDE
IN EAR DROPS BY HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY

Department of analytical, physical and colloidal chemistry

Scientific supervisor: Tymoshchuk Olga

Keywords: benzalkonium chloride, ear drops, method of high-performance

liquid chromatography, HPLC, quantitative analysis

Introduction. Benzalkonium chloride is an ammonium compound used in
medicine and veterinary medicine primarily as a preservative or active ingredient in
many ophthalmic, nasal, oral, and topical preparations, as well as in a variety of
solutions, ointments, and creams. It is generally non-irritating and non-sensitizing
and is well tolerated in solutions commonly used on the skin and mucous
membranes. However, it is associated with side effects when used in some
pharmaceutical formulations. Ultraviolet and visible absorption spectrophotometry,
as well as chromatography, are used for benzalkonium chloride identification.

Materials and methods. The subject of research was benzalkonium
chloride, and the object of research was its quantitative content in the investigated
medicinal products. Empirical (observation, comparison, measurement,
experiment), complex (abstraction, analysis and synthesis) and theoretical methods
were used to achieve the research goal.

Results. High performance liquid chromatography is the primary
chromatography method used in most laboratories around the world. Measurements
of the studied samples were carried out using the chromatographic system

"BISCHOFF CHROMATOGRAPHY" according to the instructions for its use.
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Solutions of benzalkonium chloride with a concentration of 100, 150 and 200
ug/ml served as standards. The analysis of medicinal products was carried out with
the help of working solutions, for the preparation of which 10 ml of the
corresponding medicinal product was taken and brought to a total volume of 50 mli
in a flask. In order to comply with the accuracy requirements, the measurement of
the samples under study is also carried out six times.

Chromatographic analysis of each of these solutions was performed to obtain
chromatograms of standard solutions and further determination of peaks. Three
peaks are clearly visible on each of the chromatograms, which is due to the presence
of homologues (C12, C14 and C16) of benzalkonium chloride in standard solutions.
The calibration graph was constructed based on the results of comparing the
concentrations of the standard solutions and the corresponding peak area. According
to the results of the analysis of the working solutions of the studied drugs, the
appropriate chromatograms were obtained, and the area of the peaks was also
determined. The content of the tested substance in each of the medicines was
estimated by the method of analyzing the peaks of the standard and the peaks of the
analyzed solutions. Thus, the arithmetic mean content of benzalkonium chloride in
the studied medicinal products ranged from 0.18 to 0.21 ug/ml. Such a relatively
small amount of the tested substance in the analyzed medicinal products is explained
by the fact that benzalkonium chloride is used as an auxiliary substance.

Conclusions. It has been experimentally proven that method of high-
performance liquid chromatographyis an effective method for the quantitative
analysis of medicinal products. Validation of the studied technique was carried out
in terms of specificity, linearity, reliability and correctness. It was established that
the validation characteristics correspond to the acceptance criteria according to the
State Pharmacopoeia of Ukraine, and therefore it is advisable to use the indicated
method for the quantitative determination of benzalkonium chloride in the ear drops.
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