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OHIHIOBAHHSA ITPUJATHOCTI METOJAY BUSHAUYEHHSA
AMOKCHUIWIIHY B NIPOAYKTAX TBAPUHHOI' O IOXO/KEHHSA

IIposedeno oyiHIO8aHHA NPUOAMHOCMI MEMOOUKU BUSHAYEHHS 3ATUUKOB0I KLIbKOCMI
AMOKCUYUNIHY 6 NPOOYKMAX MEAPUHHO20 NOXOOHNCEHHS MemOOOM BUCOKOePEKMUBHOI piOUHHOT
Xpomamozpagii 3  BUKOPUCMAHHAM  Mdac-cnekmpomempuunozo Odemekmopa (PX/MC/MC).
Busnaueno napamempu xpomamoepaghysanns, demekmysanHs ma 8ani0ayiini XapaKxmepucmuxu.
IIposedeno nopiensHHA a0anmMoOBaAHOI MemMOOUKU 3 MemOOUKAMU €BPONEUCbKUX Kpain /lawnis i
Ilopmyeaniss ma Cnonyuenux [lImamie Amepuku. Ilpoeedeno NopisHAHHA 3A2ANbHOCO NPUHYUNY
BUBHAYEHHS 3ANUUKOBOI KilbKocmi amokcuyuniny, napamempie MC/MC oOemexmyeanusi ma
OCHOBHUX XAPAKMEPUCUK OYIHIOBAHHS NPUOAMHOCMI MEMOOY.

Knrwouoei cnosa: amoxcuyunin, neHiyuniny, anmudiomuxu, mMemoo piounHoi xpomamozpagii
3 BUKOPUCTAHHAM MAC-CHEKMPOMEMPULHO20 0emeKmopa, OYIHIOBAHHS NPUOAMHOCME MemOoO)y.

Beryn. AHTHOIOTHKM TPOTATOM OCTAHHBOTO JECATWIITTS TPOJOBXKYIOTh
BIJIIFPABaTH BAXKIIMBY POJIb Y BETEpUHAPHIA MEAUIMHI. 3aBASKU IIUPOKOMY CIIEKTPY
Iii Ta €eKOHOMIYHHMM IepeBaraM BOHU JOCHUTh YacTO 3aCTOCOBYIOTHCS SK KOPMOBI
100aBKH.

AMOKCHULIMIIIH — OeTa-JIakTaMHUN aHTUOIOTHK, SKUW HaJleXuTh 10 TPynu
MEHIUWIIHIB 1 Ma€ IMUPOKUNA CIEKTP Jii MPOTH I'paM-HETaTUBHUX 1 TPaM-MTO3UTUBHUX
OakTepiii, Mae BHUCOKY aOcopOuiiiHy 3aaTHICTh. BiH 1HriOye TpaHcnenTuaasy,
MOPYIIY€e CUHTE3 NENTUAOTIIKaHy (KOMIIOHEHT KJIITHHHOI CTIHKU OaKTepii) B mepios
JICHHS 1 pOCTY, BUKIIMKAE JIi3uc OakTepiit [1, 2].
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He3Bakatoum Ha HU3BKY TOKCHUYHICTh, HaBITh 3aJMUIIKOBI  KUIBKOCTI
aMOKCULIMJIIHY B 1XKI MOXYTh OyTH HeOE3MeYHUMHU 1 3JaTHUMH BHKJIMKATH
PE3UCTEHTHICTh [0 MATOIeHHUX MIKPOOpPTaHi3MiB, ajepridHi peakuii. Tomy Oeta-
JAKTaMH1 aHTUOI0TUKU € OTSHIIHHIUM PU3UKOM JUIsl 310poB’°s [1].

AMOKCHULIMJIIH IIMPOKO BHUKOPHUCTOBYETHCS B TyMaHHIM 1 BeTEepUHApHIM
MEIUIMHI I JIIKYBaHHS 1 NPOQUIAKTUKH PECHIpaTOPHUX, HITYHKOBO-KHIIKOBUX,
CEYOBHUBIHUX 1 IIKIPHUX OakTepiaibHUX 1HPEKLIH. [JocCUTh 4aCTO BUKOPUCTOBYETHCS
K JI00aBKa 0 KOPMIB JUIsl TBApUH, BKIIOYAIOUM KOPMHU JIJIsI KOTIB, cO0aK, roiyois,
KOHEM, Kypeu-OpoilyiepiB, Ki3, OBeIllb, BeEIUKOI poraroi xymobu. B sxocTi
JKYBaJbHOTO Ipenapary st co0aK 1 KOTIB BIH BUKOPUCTOBYETHCS MEPEBAKHO MPHU
pECIIpaTOPHUX  3aXBOPIOBAHHSAX Ta IHQPEKIISAX CEUOBUBITHUX  NUIAXIB. Y
NTaxiBHUUTBI — TMpHU  aJTIMEHTApHUX, VYPOTCHITAIBHUX 1  PpecrmipaTOpHUX
3aXBOPIOBAHHAX, & Y CBUHAPCTBI — MEPEBAXKHO MPU PECHIPATOPHUX 3aXBOPIOBAHHAX
[3]. AMoKkcuIIMIIiH Ma€ JBa TOJIOBHUX MeTabomTh — amoxicillois acid Ta amoxicillin
piperazine-2,5-dione. BoHn MaroTh OAHAKOBY aHTHMOAKTepiajdbHy aKTHUBHICTh, aje
NEepIIN Ma€e BUILI aJlepreHH1 BIACTUBOCTI [4].

Jlisi BU3HAYEHHS 3aJMIIKOBOI KUIBKOCTI aMOKCHIMIIIHY BUKOPHUCTOBYIOTHCS
pi3Hi1 MeToau. MikpoOioJIOrTYHUI METOJ] BUKOPUCTOBYETHCA ISl CKPUHIHTY, ajie BiH
€ MEHII YYyTJIWBUM 1 JOCUTh CHEHU(IYHUM, OCKUIBKM HE MOXE BIIPI3HUTH
aMOKCUIIMIIH BiJ] IHIIMX OeTa-JIaKTaMHUX aHTUO10THKIB.

barato GioaHaMITUYHUX METOJIB 13 BU3HAYEHHS aMOKCHULIMJIIHY MPOBOJUTHCS
3a  JOTOMOTOI0  BUCOKOeheKTHBHOT  piamHHOT  xpomarorpadii (BEPX) 3
(bIyopecleHTHUM JETEKTOPOM. BUIbII YYTIMBHUM 1 CEJIEKTUBHUM € METOH, IO
0a3yeTbcsl Ha PIAMHHIN Xpomatorpadii 3 BUKOPUCTAHHSAM Mac-CIIEKTPOMETPUYHOIO
nerektopa (PX/MC/MC) [1, 2].

B Vkpaini kKOHTpodb 32 BMICTOM aMOKCHIIMIIHY B MPOJYKTaX TBAPUHHOTO
MOXOXKEHHSI 00yMOBITIO€ «[I1aH MOHITOPUHTY 3aJIMIIKIB BETEPUHAPHUX MperapaTiB
Ta I1HIIMX 3a0pyJHIOBAYIB y JKMBUX Ta HEOOpPOOJIEHHX XapuoOBUX MPOAYKTax
TBAPUHHOTO TOXO/KEHHSI», 10 BUKOHYEThCA BiamoBinHo a0 Hupextusu 96/23/EC
Bix 29 xBiTHA 1996 poky.

B kpaimax €Bponeiicbkkoro Coro3y JONYCTUMHI BMICT  3aJIMIIKOBUX
KUTbKOCTEHW aMOKCHUIIWIIIHY B MPOJYKTaX TBAPUHHOTO MOXOJ/KEHHS PErIaMeHTOBAHO
MakcumanbHO gonyctuMumu piBHsMu (MJIP). 3rigHo perymoBanus €C 37/2010, o
BH3HAYa€ NMOPSAI0K BCTaHOBICHHS M/IP i 3a/MIIkoBUX KUTbKOCTEH BETEpUHAPHUX
MpenapariB, piBeHb 3aJUIIKIB AMOKCUIIMIIHY CTAHOBUTH Y MOJIOLI 4 MKI/KT, Y M’s3aX
TBapUH, KUPI, MEUIHII, HUpKax — 50 MKI/KT, B SIALSIX — HE pErJiaMeHTOBaHO [5].

i piBHI y IpOAyKTax TBAPUHHOI'O MOXOJKEHHS BCTAHOBIIOIOTH BIJMOBIIHO
BUMOTH JI0 YYTJIHUBOCTI METOJIB, 1 BIAMOBIAHO O HUX IPOBOJUTHCS OI[IHIOBAHHS
MPUAATHOCTI METO.Y.

Metowo pobGorm Oyna oOLIHKAa MNOPUAATHOCTI METOJMKH 3 BU3HAYCHHS
aMOKCULIMJIIHY B MPOAYKTaX TBAPUHHOTO MOXOKeHHs wmeTtogoM PX/MC/MC,
MOPIBHSHHS aJallTOBAaHOT METOAMKM 3 IHIIMMHU METOJUKAMH Ta TMOPIBHSAHHA IX
BaJIJAlIMHUX JaHUX.
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Marepianu i Meroaum aociimkeHHsi. JlocmimkeHHs NpoBOAWIM Ha 0asi
HAyKOBO-JIOCJIITHOTO  XIMIKO-TOKCHUKOJOTTYHOTO BifAuly Jlep»aBHOro HayKOBO-
JOCIIAHOTO 1HCTUTYTY 3 Ja0OpaTOPHOI AIarHOCTUKM Ta BETEpPUHAPHO-CaHITAPHOI
excrieptuzu (JAHIAUIIBCE).

MartepiaioMm I8 JOCHIJKEHHS  CIYTYBaJld  MPOAYKTH  TBApUHHOIO
MOXO/)KEHHSI — M’SI3M TUIa TBapuH, a caMe NTHUIll Ta CBUHI. [l BU3HAYEHHS
aMOKCUIIMJIIHY BUKOPUCTOBYBAJIM METOJIUYHI BKa31BKH «Bu3HaueHHS aHTUO10TUKIB Y
NPOAYKIIi TBapUHHOTO TMOXO/JKEHHA 3a JIOMOMOIOI0 PIAMHHOTO XpoMaToMac-
CIEKTPOMETpa», MeToUKH eBpomneicbkux kpain 1 CLIA, pinunauii xpomarorpad 3
Mac-CIEeKTPOMETpUYHUM  jeTekTopoMm  Waters, cepTu(dikoBaHMN CTaHIapT —
amokcuiiiHa TtpurigpaT (Amoxicillin trihydrate) Vetranal™, Fluka, Germany.
OuiHOBaHHS TPUAATHOCTI METOAY MPOBOAWIM  BIANOBIIHO A0  PimeHHs
E€porneiicekoi Komicii 2002/657/€C Big 12 cepmast 2002 poky, sike 3abe3rneuye
BukoHaHHs Jupexktusu Paau 96/23/€C, mo crocyerbes epeKTUBHOCTI aHATITUYHUX
METO/IIB Ta IHTEpIIpeTAallii pe3yJIbTaTiB.

PesynbraTH [gochaifkeHHsT Ta iX OOroBOpeHHs. 3arajJibHUM MPUHLMI
BU3HAYEHHS aMOKCULIMJIIHY TMOJIATa€ y HMOro eKCTpakiii, MoAalblIOMy OUYMIIECHHI
3pa3ka, igeHTU(iKamii 1 KUIBKICHOMY BHU3HaueHHI. BwuBuarounm MeTOIUKH
eBponieiicbkux kpain 1 CILA, Oyno BigAMIY€HO, IO EKCTPAaKIlO0 MPOBOJASTH 3a
J0TIOMOTO0I0  OpTOPOCHOPHOi  KUCIOTH, aleToHITpuiay, ¢docdartnoro Oydepy,
TPUXJIOPOUTOBOI KHUCIOTH; OYHUIIEHHS NPOBOASTH 3a JIONOMOTrol0 TBepaoda3zHol
eKCTpakilii, BUKOpUCTOBYIOUM TBepaodasni kononku Qasis HLB, Analchem
PLEXUS, Strata -X; inmeHtudikamiio 1 KUIbKICHE BU3HAYEHHS MPOBOJATH METOIOM
PX/MC/MC Ha mpunaai 3a 4yacoM YTPUMaHHS, HasBHICTIO BIAMOBIJHUX I1OHIB Ta
CHIBBIIHOUIEHHSM X 1HTEHCUBHOCTI. [Ipy IbOMY BUKOPUCTOBYIOTH TaKi MPUIAIH, SK
Waters Acquity UPLC, Waters Aliance, Thermo Scientific TSQ, Sciex API 3000,
Agilent 1100, Agilent 1200 SL [4, 6].

[IpuHMn ananTtoBaHi HaMM METOAMKH TMOJSATa€ B EKCTPAKIli 3aJUIIKOBOT
KUIBKOCT1 aMOKCHUIMJIIHY TPUXJIOPOLTOBOIO KHUCIOTOI, MOJAJIBIIOMY OYMILIEHHI 3a
JIOTIOMOTOI0  TBepA0ha3HOT eKCTpakilli Ta iAeHTU(ikaiii, a TakoX KIUIbKICHOMY
Bu3HaueHHI MetogoM PX/MC/MC na mnpuirami Waters Acquity UPLC [7].
InenTudikamiro MpoBOIUIN 3a YacOM yTPUMAaHHS, HASBHICTIO BIAMOBIIHUX 10HIB Ta
CIIBBIJHOIIEHHSM i1XHBO1 IHTEHCUBHOCTI. [lpw aganTarii METOAMKA Ha MPHIAIl
MPOBOJWIM MOro HaJAIITYyBaHHS /10 AMOKCHULIMJIIHY (TIOHUHT) ILISXOM BBEIEHHS
CTaHJApTHOTO PO3UYMHY BUCOKOi KOHIIEHTpalii Ha nerekrop. [lpu npboMy BuU3Hadamu
MaTEepUHCHKUI 10H, HANpPYry Ha KOHYCl, JOYIpHI 10HM Ta HANpyry Ha Kamuispi
(Tabm. 1).

Sx OGauummo, mnpu crneuu@iYHOMY HaAJAMITYBaHHI PI3HUX NPUIAIIB 10
BU3HAYEHHS AMOKCHUIWIIIHY OTpUMAJIU JOUIpHI 10HU MaiKe OJTHAKOBI, ajie IPH I[bOMY
Oyna pi3Ha Hampyra Ha KOHYCl Ta Ha Kamuripi. OTxe, sl YCHIITHOTO BU3HAYEHHS
aMOKCULIMJIIHY, K 1 OyJb-siKoi 1HIIOI peuoBuHHU, MeTosoM PX/MC/MC BaxiuBo
4iTKO BcTaHOBUTHU Napametpu 11t MC/MC netekTyBaHHS.
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Tabauys 1
IHapamerpu amokcunuiainy ajass MC/MC nerekTyBaHHA
HilyKOBa yCTaHOBA, MaTeRuHCLKuﬁ Hanpyra.ﬂa TMowipi jomn Hanp.yra Ha
KpaiHa, Ha3Ba NpUJIagy ioH KOHYCI Kaniaspi
HanionanpHa
BETEpPUHApHA 366 15 114 29
naboparopis, [lopryramnis 349 30
Agilent 1100
Agilent technologies,
CIIA 366 110 é (1);1 155
Agilent1200 SL
JHIAUIABCE, Ykpaina 366 20 114 28
Waters Acquity UPLC 208 15
HanionanpHa
BETEpUHAPHA 114 20
naboparopis, Janis 366,2 80 208 14
Waters Aliance

O1iHIOBaHHS TPUAATHOCTI METOAY NPOBOIWIM BIAMOBIAHO A0 PimenHs
E€porneiicekoi Komicii 2002/657/€C Big 12 cepnas 2002 poky, sike 3a0e3mneuye
BukoHaHHs Jupextusu Paau 96/23/€C, mo crocyerbes ePeKTUBHOCTI aHATITHYHUX
METO/IIB Ta IHTepIpeTalii pe3yabTariB [§].

[Tig yac mpoBeAeHHS AOCIIKEHb OYJIO MPOaHai30BaHO MO 6 alliKBOT YUCTOTO
Marepiany, skuil 30araTwid Ha piBH1 25 Mkr/kr, 50 wMkr/kr, 75 wmkr/kr. Li
KOHIIEHTpaIlii BianoBinawTs 0,5 makcumanbHO-gonyctumoro piaa (MP), 1MJIP,
1,5 MIIP (uu 2 MJIP) BinnmoBinHo 1o Pimennst €Bponeticbkoi Komicii 2002/657/€C
moa0 e(QEeKTUBHOCTI aHaJNITUYHUX METOJIB Ta IHTEpIpeTaiii pe3yJbTaTiB.
Pospaxynku npoBoaunu BianosigHo 1o 'OCT P UCO 5725-2-2002 [9, 10].

[Tin yac mpoBeeHHs OI[IHIOBAHHS MPUAATHOCTI METOAY OYyJI0 BU3HAYEHO TaKi
BaJiJalliHl MapaMeTpu: CepelHe 3HadyeHHs, BiiAcoTok mnosepHeHHs, LOD, LOQ,
JTIHIHICTh, KOE(QIlIeHT Bapialii MOBTOPIOBAHOCTI 1 BHYTPINIHBOJIAOOPATOPHOT
BinTBoproBanocti, CCa, CC (Tabim. 2)

BianoBigHo 10 Tabs1. 2, OCHOBHI NapaMeTpHU OLIHIOBAHHS MPUIATHOCTI METOY
3HAXOIUJUCh B JomycTUMUX Mexax. KoedimieHT Bapiaiii MOBTOPIOBAaHOCTI Ta
BHYTPIIIHbOJIA00PATOPHOT BIATBOPIOBAHOCTI BIAMOBIIHO /A0 PIBHSHHSA XOpBIila €
MeHme 25,1, mo BiANOBIZAa€E BUMOraM 1 Ja€ MOXJIMBICTh BHKOPHCTOBYBATH I[IO
METOJMKY JIJISl IPOBEJICHHS TOCIIIIKEHHS.

OmuuM 13 HaWBaXKIIUBIIIUX TMOKA3HUKIB OI[IHIOBAHHS MPHUIATHOCTI METOAY €
CCa Ta CCB. CCo € BaxXIMBUM TOKAa3HUKOM JUJIS OIIHIOBaHHS MPUJIATHOCTI
MIATBEPIXKYIOUUX MeTo1B, @ CCP — 1151 CKpUHIHTOBHX.

CCa — Mexa pilieHHs, BUILE SKOi MOYKHA IMPUWTH 10 BUCHOBKY 3 IMOBIPHICTIO
MTOMUJIKH 0., 110 3PA30K € HEBIATIOBITHUM.
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Tabnuys 2
OcHOBHI pe3yIbTaTH OLIHIOBAHHS NPUAATHOCTI METOAY NPH JOCiIKECHHI
3aJIMIIKOBOI KiJIbKOCTi aMOKCHIIWIIHY B M’si3aX TBAPHH

. Matpuus
IMapameTpu Bagigamii
KypsaTuna CBHuHHHA
PV 25 50 75 25 50 75
Baniganiiini piBHi
MKI/KT MKI/KT MKI/KT MKI/KT MKI/KT MKI/KT
Cepenne 3HaueHHs, Xcep. 21,8 49,3 75,2 22.5 51,1 73,3
Bincotok moBepHenHs, % 87,3 98,7 100,2 90,0 97,8 97,7
KoediuienT Bapiamii
MIOBTOPIOBAHOCTI, (ST), 7,6 7,6
CV%
KoediuienT Bapiamii
BHYTPILIHHOJIAOOPATOPHOT 9.4 9.4
BIATBOpIOBaHOCTI, (SR), ’ ’
CV%
LOD 17,52 17,52
LOQ 35,04 35,04
CCa 57,4 57,4
CCB 64,9 64,9

CCPB — ue HaliMEeHIIUKA BMICT AOCTIAKYBAHOI pEYOBUHHU, SIKUA MOYXHA BUSBUTH,
11eHTH(IKYBaTH a00 BU3HAYUTHU KUIBKICHO Y TPO01 3 IMOBIpHICTIO MOXUOKH [ [9].

Came ToMy 111 MOKa3HUKH OYJIM MOPIBHSAHI JUIsl PI3HUX METOJUK 1 BiIOOpaskeHi
B Ta0. 3.

Tabnuys 3
IopiBHSIHHSI OCHOBHHMX NMapaMeTPiB OLiHIOBAHHS NPUIATHOCTI METOAY NPH
AOCJTIIKeHHI 3AJIMIIKOBOI KiJIbKOCTI aMOKCHIIWIIHY B M’fi3aX TBAPHH

HaykoBa ycTanoBa, kpaiHa, Ha3Ba NpuJaay
Hauionaabna .
ITapamerpn HH&;ﬂﬁfaCE’ BeTepUHApPHA Il;IaTmO::ﬂb:a
BaJstiamii P > Jadoparopis, ereputiapra
Waters Acquity . aaboparopis, danis,
UPLC Topryrauis, Waters Aliance
Agilent 1100
CCa 57,4 56,1 60
CCB 64,9 66,7 60

[TopiBHsBIIK BadiAalliifHi JaHl, HAMH BCTAHOBJICHO BIJICYTHICTh pO301KHOCTEH
Ta BUXI1Jl 32 MEK1 HOPMATUHUX MMOKA3HUKIB.

BucHoBKH Ta nepcneKTUBH MOAAIbIIUX JTOCTiTKEHb:

[IpoBeneHo OIIHIOBaHHS MPUIATHOCTI METOAY, MPU I[LOMY BCTAaHOBJICHO
napamerpu MC/MC neTekTyBaHHS Ta BU3HAUCHO BaJliJlalliiiH1 XapaKTePUCTUKH.

AnantoBaHa METOJMKA 3 BU3HAYEHHS aMOKCUIIWIIHY € YyTJIMBOIO 1 32 CBOIMH
napaMeTpaMy Ta BaJiAallIHUMH JaHUMU HE MOCTYNAEThCS THITUM METOUKaM.
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Ha ocHOBI ekcrnepuMeHTaIbHUX JaHWUX BCTAHOBJIICHO, 110 METOJUKA
BU3HAYEHHS 3aJIIIKOBOT KUIBKOCTI amMokculwiiny wmetogoM PX/MC/MC e
MPUAATHOIO ISl TOCTIDKEHHS MPOYKTIB TBAPUHHOTO MOXOMKEHHS 1 MOXKE YCHIIITHO

BUKOPHUCTOBYBATHUCS JIAOOPATOPISIMU BETEpUHAPHOT MEIUITMHHU.
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18. TouHoCTh (TPABUIBHOCTh M TMPEUHU3HOHHOCTH) METOJOB M PE3YJIbTATOB H3MEPEHU.
Yactp 2. OCHOBHOM METOJ OINpEAEieHHs] MOBTOPSIEMOCTH U BOCIPOU3BOJUMOCTU CTaHAAPTHOTO
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OIHEHKA NPUTOAHOCTHU METOJA OHNPEJAEJEHUS AMOKCHULNJIJIMHA B
MNPOAYKTAX ’KUBOTHOI'O NPOUCXOXKIAEHUS / Jlunuituyk H.B.

IIposedena oyenka npucoOHoCmMU MemMOOUKU ONpedeNeHUs OCMAMOYHO20 KOIU4ecmsd
AMOKCUYUIIIUHA 8 NPOOYKMAX IHCUBOMHO20 NPOUCXOHCOEHUST MEMOOOM BblCOKOIPPHeKmusHot
HCUOKOCMHOU Xpomamozpaghuu ¢ UCNONb308AHUEM MACC-CNEKMPOMEMPUYECKO20 OemeKmopa
(KX/MC/MC). Onpeodenenvl  napamempvl  Xpomamozpa@puposanusi, 0emeKmupo8anus u
ganuoayuonnvie xapakmepucmuxu. Ilposedeno cpasHenue adanmupo8aHHOU MemoOUKU ¢
Mmemoouxkamu esponetickux cmpan [anus u [lopmyeanuss u Coedunennvix IlImamos Amepuxu.
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Ilposedeno  cpasHenue  0Owjeco  NpuHYuna — OnpeoeieHuss  OCMAmMOYHO20  KOIU4ecmed
amokcuyuinuna, napamempos MC/MC Ooemexkmupoganusi u OCHOBHbIX XAPAKMEPUCTNUK OYEHKU
npu2coOHOCMuU Memood.

Knwoueevie cnosa: amoxcuyunniuH, NeHUYUWIIUHLL, AHMUOUOMUKU, MEMOO HCUOKOCTHOLU
Xpomamoepaguu ¢ UCHOAb308AHUEM — MAC-CNEKMPOMEMPULECKO20 — OemeKmopd,  OYeHKd
npu2coOHOCMuU Memood.

VALIDATION OF AMOXICILLIN DETERMINATION IN PRODUCTS OF
ANIMAL ORIGIN / Liniichuk N.V.

Introduction. Amoxicillin is antibiotic from the group of semi-synthetic penicillins, has wide
spectrum of action, effective against gram-positive and gram-negative bacteria.

Its residues in animal products are toxic and can cause resistance to pathogens and cause
allergic reactions. Therefore p-lactam antibiotics are of potential risk to health.

Amoxicillin is widely used as a humane and veterinary medicine for the treatment and
prevention of respiratory, gastrointestinal, urinary and skin bacterial infections.

Various methods are used for determination of the residues of amoxicillin. Many
bioanalytical methods for the determination of amoxicillin in body fluids based on high
performance liquid chromatography (HPLC) with fluorescence detector. The more sensitive and
selective method is based on liquid chromatography using mass-spectrometric detection
(LC/MS/MS).

In the European Union permissible content of residual amounts of amoxicillin in animal
products regulated maximum acceptable levels (MRL). Under EU Regulation 37/2010, which
defines the procedure for establishing MRL for residues of veterinary drugs, levels of residues of
amoxicillin in milk is 4 mg/kg, animal muscles, fat, liver, kidney — 50 mg/kg in eggs — not regulated.

The levels in animal products respectively set requirements for sensitivity methods, and
according to them assesses the suitability of the method.

The goal of our work was validation of method to determine amoxicillin in products of the
animal origin by LC/MS/MS, comparison with other techniques adapted method of validation and
comparison of options

Materials and methods of researches. The study was conducted at the Research Chemical
and Toxicological Department of the State Scientific and Research Institute of Laboratory
Diagnostics and Veterinary and Sanitary Expertise (SRILDVSE). To determine the amoxicillin we
used guidelines on "Determination of antibiotics in animal products using liquid chromatomas
spectrometer”, methods of European countries and the USA were used as well. Products of the
animal origin the muscles of poultry and pig were used for the study. Determination of amoxicillin
by liquid chromatography was conducted using mass spectrometric detection (LC/MS/MS);
certified standard — amoxicillin trihydrate (Amoxicillin trihydrate) Vetranal ™, Fluka, Germany.

Validation was performed according the European Commission Decision 2002/657/EC of
12 August 2002

Results and discussions. The general principle of amoxicillin detection based on its
extraction, purification of the sample, identification and quantitation. Studying the techniques of
other countries it was observed that the extraction is performed using phosphoric acid, acetonitrile,
phosphate buffer, trichloroacetic acid; purification is performed by solid-phase extraction using
solid-phase column QOasis HLB, Analchem, PLEXUS, Strata -X,; identification and quantitative
determination are performed by LC/MS/MS device by the time of retention, the presence of the ions
and the ratio of their intensity. For this reason such instruments as: Waters Acquity UPLC, Thermo
Scientific TSQ, Sciex API 3000, Sciex API 2000, Agilent 6410 A are used.

The principle of our method is adapted to the extraction residues of amoxicillin
trichloroacetic acid, its further purification using solid-phase extraction and identification and
quantitative determination by LC/MS/MS using Waters Acquity UPLC. The identification was
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performed by retention time, the presence of the ions and the ratio of their intensity. Adapting
technique performed on the device it was set to amoxicillin detection (tuning) by introducing a
standard solution of high concentration at the detector. However the precursor ion voltage on the
cone, product ions, collision energy on the capillary were determined.

Validation was performed according the European Commission Decision 2002/657/EC of
12 August 2002, which provides implementation of Council Directive 96/23/EC concerning the
performance of analytical methods and the interpretation of results.

During the validation of the method such main parameters as the mean value, recovery, the
coefficient of variation of repeatability and intra-laboratory reproducibility, CCa, CCS were
defined.

The main parameters of the validation were within in the acceptable range. The coefficient
of variation of repeatability and intra-laboratory reproducibility according to the Horvitz equation
is less than 25.1, it is meet requirements and make it possible to use this method for the
determination.

One of the most important indicators for assessing the suitability of the method are CCa and
CCP. CCa is important parameter for validation of confirmation methods and CCp - for screening.

Conclusions and prospects for further research:

The method was validated, MS/MS detection and validation parameters were set.

Basing on revealed data our adapted method for amoxicillin determination is sensitive and
does not inferior to other methods.

This method is suitable for the determination sanitary inspection of the products of animal
origin and can be successfully used in Veterinary Laboratories.
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BU3HAYEHHS ®PAPMAINEBTUYHOI CYMICHOCTI IITMT 3
BIOJIOTTYHO AKTUBHUMHU PEUOBUHAMHU METOJIOM MAC-
CIHEKTPOMETPII

3a  Oonomocorww  memody  mac-cnekmpomempii  (MC)  Oocnidxceno  Komnosuyii
nonicexcamemunen2yaniouny (III'MI) 3 maxumu 6ion02iYHO  AKMUBHUMU PEYOBUHAMU, 5K
anmubiomux mino3uH 1 npenapam  npomunapazumapuoi  0ii  isepmexmun. Busnaueno
dapmayesmuuny cymicuicmo yux cnoayk. Takooic npoananizoeano ¢hapcymicHicms ma OOYiibHICMb
KOMOIHYBAHHS 8 OOHOMY KOMWIEKCHOMY Npenapami aHmuxoliHecmepasHo2o 3aco0y amipuouHy

eiopoxnopudy 3 eimaminom nipuooxkcunom i III'MI. Ilokasano, wo memoo MC oocumv
eheKmusHUll Npu BUSHAYEHHI GapmayesmudHoi CyMICHOCMI [HepedieHmie 8 OiomexHon02ii, npu
po3pobyi ma eunpoOY8AHHAX HOBUX JNIKYBAIbHO-NPODINAKMUUHUX npenapamis Ol 6emepuHapHoi
MeOUYUHU.

Knrouoei cnosa: nonicexcamemunencyanioun, mac-cnekmpomempis, @apmayesmuyna
CYMICHICMb, JIKYBAIbLHO-NPOQINAKMUYHI Npenapamu.

Beryn. OnHuM 3 akTyaldbHUX MUTaHb CYyYacHOiI BETEPUHAPHOI MEIULIMHHU €
pO3poOKa HOBUX €(PEKTUBHUX JIIKYyBaIbHO-MPOLIAKTUYHUX MpenapariB. YacTimie 3a
BCe iX CKJaJ OaraTOKOMIIOHEHTHMM 1 MICTUTh JeKuUibka iHrpenieHTiB. Coui
nomirekcametwieHryaniiuay — (IICMIY)  3a3Buuail 3acTOCOBYIOTH B CKJIail
PI3HOMAHITHUX [1€31H(QEKTAHTIB 1 aHTUCENTUKIB. BOHM MaJOTOKCHYHI, €KOJOTTYHO
Oe3reyHi 1 MaloTh OAKTepULUIHY, BIpyliuuany 1 GyHriquany aito [1]. Pazom 3 tum,
pu po3poOIll HOBUX IMpemnapariB He BuKIoueHe mnoegHanHs [II'MIT 3 iHmIUMH
OiooriyHo aktuBHUMHU pedyoBuHamu (BAP). B npomy Bumagky ciij BpaxoByBaTu
MOXJIMBICTh (papMalleBTUYHOI HECYMICHOCT1 1HrpenieHTiB. [lanexo He 3aBxkau ii
MO>XHa BHM3HAYUTH 3a SIBHUMU O3HAKaMHM XIMIYHUX B3a€MOAIN (BUMAAIHHS OcCamy,
3MiHA  KOJBOPY, Ta30BUAUICHHS, TIOMYTHIHHS Tomlo). ToMy oaHUM 3
Halle(DEeKTUBHIIIMX METO/AIB BHU3HAYEHHS CTaHY MOJIEKYJ1 OKPEMHUX pPEYOBUH B
cymimax € metona mac-criekrpometpii (MC) [2]. 3aBasku MC MoxHa HE JUIIE YITKO
1IGHTU(IKYBAaTH BC1 CKJIa0B1 0araTOKOMIOHEHTHUX 200 KOMIUIEKCHUX Mpernaparis, a
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