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Kocti O.I. Peakiis a3zocnonydeHHsl B aHami3l J-JTaKTaMHUX Ta TETPALUKIIHOBUX
anTHO10THKIB. — KBaumiikariiina HaykoBa mpaiisi Ha IpaBax pyKOIHUCY.

Huceprairist Ha 3M100yTTS HAYKOBOTO CTyMeHs MokTopa ¢inmocodii y ramysi 10 —
[Ipuponauui Hayku 3a cremiaidbHicTIO 102 — Ximig. JIbBIBChKMIM HaIllOHAJTBHUM
yHiBepcuTeT iMeH1 IBana ®dpanka, JIbBiB, 2021.

JuceprariiiiHa poOoTa MpUCBIYEHA AOCIKEHHIO criekTpodoTomerpuynux (CD) ta
BosibTamnepomerpuuHux  (BA)  BrmacTtuBocTedl  azocmoiyk  [-IakTaMHUX  Ta
TETPALIMKIIHOBUX AaHTHOIOTHKIB, OTPUMAaHUX HAa OCHOBI peakKIlii a30CMOTYYEHHS:
amokcuiiiny (AM) Tta okcurerparukiidy (OTILI) 3 miazoToBaHMMHM peareHTaMu, siKi
MICTSITb B CBOiM CTPYKTYpl TMEPBHHHY apOMaTHYHY aMIHOTPYIy; J1a30TOBaHHUX
nedagocnopruHiB 3 (PEHOJPHUMHU peareHTaMu 3 METOK PO3POOKHM METOAUK iXHBOTO
BU3HAYCHHSA. Y poOOTI BUBYEHO MOKJIMBOCTI BUKOPHCTAHHS OTPUMAHMUX a30CHOIYK JJIst
KUTbKicHOTO Bu3HaueHHs1 AM, nedrazunumy (LIEDT), nedgrpiakcony (HEDTP) Ta OTLI.

Haykosa nosusna oodepoicanux pezynomamis. Y pe3ylbTaTi AOCTIKEHHS XIMIKO-
aHAIITUYHUX BJIacTUBOCTEN aHTHOI0THKIB (AH) Bhepiie 3amponoHOBaHO BUKOPUCTAHHS
peaxiiii azocnoryueHHss AM 3 miazoroBanuM cyibdariazonoM (CT3) ta cynbdaninamigom
(CAM), OTL 3 1-miazo-2-Hadron-4-cynsdokuciororo (JAHCK) Tta miazotoBanum
dbykcunom (Dykc), aiazoroBanoro LIEDT 3 pesopumnom (Pe3), 8-okcuxinominom (8-Oxc),
2-metundenonaoM (2-Mer) ta miazoroBanoro LIEDTP 3 8-Okc i 2-Mer mist po3poOku
Metonuk C® BuzHaueHHSs AH B omHO- Ta 0araTOKOMITIOHEHTHHX JIKApCBKUX 3ac00ax.
Briepiuie BuBueHO onTUMaibH1 yMOBH J1a30TyBaHHs peareHTiB (CAM, CT3 ta dykc) ans
nojanpmoro aszocnonydeHHss 3 AM ta OLT BianmoBigHO Ta I1eQanoCIOPUHOBUX
aatu6iotukiB (LIE®T Ta HEDTP) mns momambmioi B3aemomii 3 8-Okc, 2-Met 1 Pe3,
30KpeMa: MPHUPOY Ta KOHIICHTPAIIIO KUCIOTH SK CEpeAOBHUINA ia30TyBaHHS, HAIUIIIOK
J1a30TYI0YOTr0 peareHTy HaTpiil HITpUTY Ta TPUBAIICTh JA1a30TyBaHHA. Briepiie BHUBUEHO
ontumanibHi ymoBu azocnoiydenns JIHCK, miazoconeir ®yke, CAM ta CT3 3 AH, Ta
miazoconied  nedanocnopuHoBux aHTuOloTHKIB (LIA) 13 ¢eHompbHMMM peareHTamu,
30KpeMa, KHUCIOTHICTh CEPEJIOBUINA B3a€MOJIi, HAUIMIIOK PEareHTy, BIUIMB CTOPOHHIX

€JIEKTPOJITIB JJIsl OTPUMAaHHS MaKCUMAJIbHOTO aHAJIITUYHOTO CUTHANY, II0 B CBOIO YeEpry,



Jano 3MOTy ofep)kKaTH eQeKTHBHI KOJbOPOBI aHAMITHYHI (opMu aHTHOIOTHKIB 3
peareHTaMu, po3paxyBaTH Ul HUX &, Ta pO3pOOUTU METOAUKH KIJIbKICHOIO BU3HAUYEHHS

mux AH. BcraHoBieHO OCTaTHHO BHUCOKY CEJIEKTHBHICTh aHAMTUYHMX peakiii AH 3
peareHTaMu 3a HassBHOCT1 010JI0T1YHO aKTHBHHUX (KJIABYJIAHOBOI KMCJIOTH) Ta JOMOMIDKHHIX
pedoBuH, 1O jgano 3mory poszpooutn CO meronuku BuzHayeHHs AH y omgHo- Ta
0araTOKOMIIOHEHTHUX  TOTOBUX  JKapchkux  ¢dopmax. Bmepme — gociimkeHo
eNIEKTPOXIMIUHY MOBEIIHKY AM Ta mpoayKTy HOro azocmoiyieHHs 3 aiazotoBanum CAM
1 3aIPONIOHOBAHO CXEMY €JIEKTPOJIHOTO TMPOLIECY BITHOBJICHHS YTBOPEHOI a30CMOIYyKH Ta
po3po0iieHo 1 BayigoBaHo BA meroauky Bu3HaueHHs AM y Jlikapchkux 3acobax. Boepie
BUBYEHO €JIEKTPOXIMIYHY MOBEIIHKY MPOAYKTY BIACHOIO a30CIONYYEHHS /11a30TOBAHOTO
HeTpiakCoOHy Ta IOKa3aHO MOXJIIMBICTh WOro BUKOpPHCTaHHA Juii BA BHU3HaueHHS
[HEDTP.

Ilpakmuune 3HauenHs ooepoicanux pe3yromamie. Ha mMiacTaBl  MPOBEICHUX
EKCIIEPUMEHTATIBHUX JTOCIIIKEHb PO3POOJIEHO MPOCTI, CEJIEKTHBHI CEKTPOPOTOMETPUYHI1
METOJIMKK BU3HaueHHs: AM 3 miazoroBanumu cynbdaniiamigamu (CA), OTIL 3
niazotoBanuM Dykc ta JIHCK, a takox LIEDTP 3a nonmomororo 8-Okc Ta 2-Met 1 HEDT
3 BUkopucTtansm Pe3, 8-Okc Ta 2-Mer, 1110 nepeBakatoTh BiJIOMI aHAJIOTH 32 €CIIPECHICTIO
(1040 xB) Ta criBMIipHI 3a YyTJIMBICTIO 3 HaluyTIUBIIIUMU MeToguKaMyi CD BH3HAYCHHS
X OIOJIOTIYHO AaKTHBHUX PEUYOBHH. Takok po3pobieni uyrimBi BA mMeromuku
BU3HaUeHHA AM 3a peakuiero azocnonydeHHsi 13 giazoroBanuM CAM Tta LIEDTP 3a
IPOITYKTOM BJIACHOTO a30CMOTYYEHHS.

Po3po0siieHi MeTONMKHM YCHINIHO ampoOOBaHO TMiJ dYac aHali3dy OJHO- Ta
0araTOKOMIIOHEHTHUX JIIKAPCHKUX (opM (TabJIETOK, TMEepOpabHUX Ta 1H EKIIIMHUX
MOPOUIKIB Ta cycrieH3ii). Pe3ynpTaTti aHami3zy nMopiBHIOBAIU 3 pe3yJibTaTaMH HaBEICHUMU
y ceptudikatax SKOCTI BIANOBIIHUX TpenapariB. OKkpemi METOIMKUA OyJIO BajiJ0BaHO
srimno Bumor JlepkaBHoi (apmakonei Ykpainu (DY), 3okpema CD meTomuku
Bu3HavueHHs amokcuumininy 3 CAM 1 CT3, uedrpiakcony 3 8-Okc ta BA meroauky
BU3HaYeHHs amMokcuimiiny 13 CAM. HoBuszHa Ta oOpuriHaibHICTH po3poOseHoi BA
METOANKN BU3HAYeHHS AM 3 cynbhaHIIaMioM MiATBEP/HKEHA MaTEHTOM YKpaiHu Ha

BuHaxi  “Crnoci0  BOJBTaMIIEPOMETPUYHOTO  BHU3HAUEHHS  AMOKCHULWIIHY Y
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dapmarieBTHUHUX TIpenaparax’. OkpeMi MaTepianyd AUCEPTAIIHHOI POOOTH BIPOBAIKEHO
y MPaKTUKY aHAIITHYHUX JabopaTtopiid. Pozpobneny meromuky C® BusHaueHHs AM y
TabyieTkax ‘“AMOKCHKIIAB KBIKTa0” 3a peakIlier a3ocmnoiaydeHHs 13 aiazoroBanuM CAM
BIIPOBAKECHO Y Ta0OpATOPHUI MPAKTUKYM TUCLHUIUTIHY “‘AHAII3 JTIKAPCHKUX 3aC001B” ISt
CTYJACHTIB OCBITHBOTO PpiBHA  “Marictp” XimiuHoro ¢akynbrery JIBBIBCHKOTO
HAI[IOHAJILHOTO YHIBEpCUTETY iMeHI IBaHa ®dpanka. MeToauku crieKTpodhoTOMETPUIHOTO
BusHaueHHs OTI] 3a peakmiero azocnonmydenHs 13 miazoroBanmM @Dykc Ta J[HCK
BIIPOBA/DKEHO Y TMPAKTUKY Jadoparopii BHUCOKOS(HEKTHBHOI PIAUHHOI XpomaTtorpadii
JIH/IKI BeTepuHapHHX MpenapaTiB Ta KOPMOBUX 100aBOK, M. JIbBIB.

VY BcTymi OOIpYHTOBAHO aKTyasjbHICTh TEMH JUCEPTallli, BU3HAYEHO METY 1 3a/1adi
po0OoTH, CPOPMYITHOBAHO 00 EKT Ta MPEIMET JOCITIKEHHS, 3a3HaYeHO HAYKOBY HOBU3HY
Ta MPaKTHYHE 3HAUYCHHS OICP)KaHUX PE3yJIbTATIB.

VY mepiioMy po3iuT MPOBEACHO OV JIITEPAaTYPHHUX JAHUX CTOCOBHO (DI3MUHUX,
XIMIYHUX Ta JIKYBaJbHUX BiacTUBocTel AH, po3rissHyTo OCHOBHI METOAU KUIBKICHOTO
BuzHaueHHs1 AM, OTL], HE®TP, [IEDT Tta aeransHo mpoanaiizoBaHo Bigomi CD ta BA
METOAMKHU. TakoX TMpoaHami3oBaHO (I3UYHI Ta XIMIKO-aHAJIITHYHI XapaKTEPUCTUKU
pearentiB: CAM, CT3, JJHCK, ®ykc, Pe3, 2-Mer Ta 8-Oxc. OOrpyHTOBaHO TepeBaru
BUKOPUCTaHHSI CIIEKTPOGOTOMETPIT Ta BOJIBTAMIIEPOMETPIi /1Jist Bu3HaueHHs AH.

Y npyromy po3aumni  ONMCAaHO METOAWKH BHKOHAHHS — EKCIIEPUMEHTAILHUX
JOCHIIKEHb, NPUTOTYBaHHS Ta CTaHIApTU3alli BUXITHUX Ta POOOYMX PO3YMHIB,
OXapaKkTepU30BaHO 00JIaTHAHHS, STKE BUKOPUCTOBYBAIN B pOOOTI.

VY TperboMy po3auTi AUCEpTaIliiiHOI POOOTH OOIPYHTOBAHO Ta €KCIEPUMEHTAIHLHO
JIOBEJICHO MOXJIMBICTh 3aCTOCYBaHHSI PEaKilli a30CIHONyYEHHS B aHaji3l [-JIakTaMHUuX
(AM, HEDT Ta LIEDTP) Ta terparmkminoBux (OTL]) aHTHOI0TUKIB 3 METOIO OTpUMaHHS
aHAMTUYHUX (HOPM IS iX CIIEKTPO(HOTOMETPUYHOTO BU3HAYEHHS.

BcranoBneHo omTuManbHI YMOBH TPOBEIEHHS pPEakilid 1a30TyBaHHS PEarcHTIB
CAM, CT3 Tta ®ykc: npupomy Ta kKouneHrpamiro kuciotu — 0,6-1,0 M xmopunna
KHCJIO0Ta, KOHIIEHTPALIIIO J1a30TyI0UOr0 peareHTy — 15-KpaTHuil Ha/UIMIIOK HATP1i HITPUTY
BimHOCHO KoHIueHTpamii CAM Tta CT3; 10-kpaTHHI HaJIUIIOK BIHOCHO KOHIIGHTpAIli

®dykc; TpuBaiCTh peakiii aia3otyBaHHs — 10—-20 xB. [JochimkeHo yMOBU MaKCUMaIbHOTO
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BUXOMy 3a0apBiCHMX  A30CMONYK  [11a30COJIEll  peareHTiB 3  JOCHTIHKyBaHUMHU
aaTubiotnkamMu AM Ta OTLI: kucnoTHICTh cepemoBuma Ayist azocnonyk CAM-AM, CT3—
AM, ®ykc-OTIL[ — pH 10,5, JHCK-OTI] — cepenoBumie 10,0 M NaOH; namminok
pearenty i orpumanHs azocnonyk CAM—-AM ta CT3-AM — 5-kparumii, JJTHCK-OTI]
— 2,5-kparauit, 1 azocnonykun Oykc—OTL[ — 1,33-kpatuuit Hammmok OTL] crocoBHO
®ykc. BuBueHo criiikicTh yTBopeHHX azocnonyk croiyk AM—CAM (CT3) — 10 xB; OTL-
®dyke — 3 rog, OTIH-/IHCK — 10 xa.

BuBdeHo onTtumanbHi yMOBU J11a30TyBaHHS 11€(OJIOCTIOPMHOBUX aHTHO10THKIB
HED®T Tta IHEDTP: xonmentpartis xmopuaHoi kuciaotd — 12,0 M; koHIEHTparis
mia3oTyrodoro peareHTy — 10-kpaTHMii HaAJMINIOK BiTHOCHO KoOHIeHTparii AH.
JlocHiIKEHO YMOBHM MAaKCHUMAaJIbHOTO BHUXOJy 3a0apBiieHUX cCHoiyK miazoconent I[A 3
peareHTamu: JIy>)KHE cepelloBulIle 3 KiHIeBow KoHIeHTparietro NaOH 0,16 M; naguiiok
peareHTy — /-kpatHuii 11 B3aemoii LA 3 8-Oxc; 10-kpaTHMii y BUITaKy a30CHOTYYCHHS
A 3 2-Met Tta HE®T 3 Pe3. BuBueno criiikicte yTBopeHuX azocrnoiyk [[EDT-8-Oxkc
(Pe3, 2-Mert) Ta HED®TP-8-Oxkc (2-Mert) — 1 rop.

YerBepTuil po3aijl MICTUTh OMUCH HOBHUX po3pobieHux MeToauk CD BuU3HAuEHHS
AM, OTL, HE®T, LIEDTP Ta ixHi MeTpoJoriuHi Xxapakrepuctuku. HaiimeHmna mexa
BUSIBJIICHHSI XapakTepHa ajisi Meroauk BusHaueHHs: AM 3 CT3, Cyin = 6,0-107 M; OTI] 3
dykcuaoM, Crin= 3,17-10°M; LIE®T 3 2-Mer, Cpin= 5,7-10" M; LIE®TP 3 2-Mer,
Crin= 4,3:107 M. 3anpornoHoBaHi METOMKN yT/IHBI, CENECKTHBHI, JOBOJI SKCIPECH], 4ac
npoBenenHs aHamzy (10-30 xB). Yci po3pooiieni CD meroauku BuzHaueHHS AH ycminmo
anpoOOBaHI Ha MOJIENBHUX PO3YMHAX METOJOM ‘‘YBEIAECHO-3HAMIEHO’, a METOAUKY
Bu3HaueHHs1 AM 13 CAM mij yac aHastizy BOAOIIPOBIIHOT BOJTH.

Ha mizncraBi oxepkanux pe3ysbratiB po3podsieno meroaukun CO pusHaueHHS AM
3a PpEeakUIEl a30CMONyYeHHsI 13 J1a30TOBAaHMMHU CyJb(aHuiamiaMd Yy TaOJeTkax
“Amoxcuir’”’ Ta “AmokcukiaB KBikta0”, mOpOIIKY [T IPUTOTYBaHHS OPajbHOI CYCHEeH3ii
“Ocmamokc”, cycmensii g iHekmin  “Amokcunmmia 15% LA, Metomuku
dbotomerpuunoro BuzHaueHHss OTL[ 3a peakiiero a3ocnofiydeHHs 13 J1a30TOBaHUM
¢ykcuHoM Ta 1-mia30-2-HadTON-4-CyNnb()OKUCIOTOI0 Yy MOPOLIKAX JIsi MEepPOpaIbHOTO

3acrocyBanHs “Okcuterparukiin HCI”, “bpoacenton’ Ta po3umHi uis iH’ekii “Oxcu-
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100”; metoauku ¢potomerpuunoro BusHadeHHs: LIEDTP 3a peakiiiero azocmomydeHHs i3
8-Oxc Ta 2-MeT B NOpOIIKaxX JJIsl IPUTOTYBaHHS 1H €KUIHHUX po3unHiB “LledTprakcon” i
“EMCE® 1000” Ta LIEDT 3a peakxiiiero a30CIoOIyIeHHS 13 8-OKCUXIHOIIHOM, PE30PIITHOM
ta 2-metunderonom — “Ledbrazuaum” Ta “/lenizua”. Meroauku BusHaueHHss AM 3 CAM,
CT3 ta LHEDTP 3 8-Oxc BamigoBaHo 3rigHo Bumor (DY,

VY ’siToMy po3/iTi BUCBITIIEHO MOYKJIMBICTH 3aCTOCYBaHHS a30CTONykn AM 3 clniio
apernizonito CAM, a takox azoimiHoctnionyku Ha ocHOBI HEDTP ans po3poOku MeToamnk
BA Buznauenns AM ta [IEDTP. Busueno, 110 azoiminocnionyka [IEDTP BigHOBIIOETBCS
3a E™ = -0,64B, a asoconyka AM—CAM 3a E™ = -0,55. Ha OCHOBi HpoBemeHHX
JOCIIPKEHb PO3pO0JIEHO HOBI BOJIETAMIIEPOMETPUYHI METOJIMKM BHU3HaueHHI AM Ta
[HEDTP Tta po3paxoBaHO iX METPOJIOTIUHI XapaKTEPUCTUKH, 30Kpema, it AM,
Crin = 2,4-10" M, a mrst HEDTP, Crir= 2,3-10° M. Mertoguky BA Bisnadenus AM 3a
peakiiiero azocnonydeHHs 13 CAM ycrinHo anpoOoBaHO Ta BaJiOBAHO IiJ] Yac aHaJi3y
TabJeToK “AMOKCHII” Ta MOPOIIKY IS MPUTOTYBaHHS OpajibHOI cycreHsii “OcrnaMokc’.
Takox po3pobiaeno Metoguky BA BuzHauenHs [[EDTP 3a peakuiero BIacHOro
a30CIIOJTyYeHHs Ta YCIIIIHO anpoOOBaHO MiJl Yac aHaji3y MOPOIIKY JJIsi MPUTOTYBaHHS
10’ exiiiiHoro po3unny “lledrpuakcon’.

KimtouoBi  cmoBa:  CrmektpodoToMeTpis,  UMKIIYHA  BOJBTAMIIEPOMETPIs,
noyisiporpadis, Baigarlis, aHTUOIOTHKH, IIeTPIaKCOH, IedTa3uaUM, aMOKCHIIMIIH,
OKCUTETPAlMKIIH, J1a30TyBaHHS, COJIl (apeH)Iia30HI0, Aa30CHONYyYEHHs, TEPBUHHI
apoMaTW4HI aMiHH, (PEHOJIBHI CIIOMYKH, JIKAPChKI TpenapaTH.

HaykoBi mnpani, B #IKHX Omny0JIiKOBaHi OCHOBHi HAYKOBI pe3yjabTaTH
JAUCepTALil:

1. KoctriB O. Bonprammnepomerpudne BU3HAUCHHS Ie(PTPIakCOHY 3a PEaKITIE0
azocrionrydenss / O. Kocris, I1. Punuyk, O. Kopkyna // BicH. JIbBiB. yH-Ty. Cepis XiM. —
2019. — Bun. 60., Y.1 — C. 200-2009.

2. Kostiv O. Development and validation of the simple and sensitive
spectrophotometric method of amoxicillin determination in tablets using sulphanilamides /
0. Kostiv, O. Korkuna, P. Rydchuk // Acta Chim. Slov. — 2020, Vol. 67, No. 1. — P. 23—
35.
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3. IMarenr VYkpainm Ha BuHaxim Ne 120717. MIIK GOIN 27/00 (2020). Cmoci6
BOJIbTAMIIEPOMETPUYHOTO BU3HAUEHHS aMOKCHUIIIIIIHY Yy (apMalleBTHUHHUX Mpernaparax /
0O.4. Kopkyna, I1.B. Puguyk, O.1. KoctiB. — Nea201801406. — 3asBn. 13.02.2018; omy6u1.
27.01.2020, bron. Ne 2. 3asBHUK 1 BIacHUK — JIbBIBCHKMI HAIllOHAIBHUM YHIBEPCHUTET
iMeHi IBana ®dpaHka.

4. KoctiB O.I. Peaxiisi azocrnonydeHHs 1e(alOCIOPUHOBUX AHTHOIOTUKIB 3
8-OokcuXiHOMHOM Ta 1 3acTOCyBaHHA B aHami3l Jikapcbkux 3aco0iB / O. Kocris,
O. Kopkyna, M. Opnar // Methods Objects Chem. Anal. — 2020. — Vol. 15, No. 3. —
P. 144-155.

5. KocrtiB O.I. CnektpodoromeTrpryHe BH3HAYEHHS Le(TazuauMy y JiKax 13
3acTOoCyBaHHAM pe3opuuHy Ta 2-metwidenony / O.Jd. KocriB, O.5. KopkyHna,
M.B. lllepensko // Voprosy khimii i khimicheskoi tekhnologii. — 2021. — No. 1, — P. 35—
44,

6. KoctiB O. 3acTocyBaHHs a30CIOIYKH OKCUTETPAIMKIIHY 3 1-amiHo-2-Hadromn-4-
CYJb(POKUCIOTOIO Ui CHEKTPOPOTOMETPUYHOIO aHaI3y BETEPUHAPHUX NpenapatiB /
O. KocrtiB, O. Kopkyna, JI. Anuyk, M. Cmomninceka // BicH. JIbBiB. yH-Ty. Cepig XiM. —
2021. — Bum. 62. — C. — 156-167.

HaykoBi npaui, siki 3acBiquy0Th anpoodaiir pe3yJbTaTiB IMcePTALii:

1. KoctiB O.l.,, Kopkyna O.f. 3acrocyBaHHS peakiiii a30CHOJy4YeHHS st
CHEKTPOPOTOMETPUYHOTO BH3HAYEHHSI amOoKculmiiny // Tesu gonoB. KuiBcbkoi KoH(. 3
aHamTHIHOI Ximii “CyuacHi TeHaentii 20167, 18-22 xoptas 2016, Kuis. — C. 130-131.

2. Koctie O.l., Kopkyna O.5. OntumaiibHi YMOBH B3a€EMOJil aMOKCHITWIIHY 3
JESIKUMU PeareHTaMu, 1110 MICTSTh Y CBOI CTPYKTYpl EPBUHHY APOMATUYHY aMIHOTPYITY
// Ximiuai ipobaemu cboroaenus (XIIC-2017): 36. Te3 gomoB. aecsaToi YKpaiHChKOi HayK.
KOH(}. CTY/ICHTIB, aCMipPaHTIB 1 MOJIOJUX YYEHUX 3 MIKHAPOIHOIO y4acTio / JIoHelbK. Hall.
yH.-T iM. B. Cryca, 27-29 6epe3ns 2017, Binnuus, TOB “Hinan-JITA”, 2017. — C.19.

3. KocriB O.I., Kopkyna O.4. HoBi criektpodoTOMETpriHI METOAUKN BU3HAYCHHS
AMOKCHIIWJIIHY 3 J1a30TOBAaHUMH peareHTaMu: CyJIb(aHiIOBOIO KHCIOTO0, CTPETITOLUAOM,
cynbdariazonom ta OeHzuarHOM // 30. Hayk. mpaik X VI Hayk. koH}. “JIbBIBCHKI XiMiuH1

yutanHs — 20177, 28 tpaBust — 31 tpasus 2017, JIbBiB. — C. Y10.
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4. KoctiB O.1., Kopkyna O.f. CnekrpodoToMeTpuiyHe BU3HAYECHHSI aMOKCHILIMITIHY
y JIKapChKUX TMpernaparax 13 3acTOCYBaHHSAM peakiii azocroiydeHHsi // Te3u H0moB.
KuiBcekoi koH(}. 3 aHamTu4HOi Ximii “CyuacHi TeHaeHuii 20177 / KuiB. Hail. yH-T im.
T. IlleBuenka, 18-21 >xoBtHsa 2017, Kuis. — C. 168-169.

5.KoctriB O.d., Kopkyna O.f., [I'puituapoBceka [.A. Bukopucranus
cyabhaHiamiay Ta cyibdaTiazonly I BU3HAUEHHS BMICTY aMOKCHUIIWIIHY Y JIKapChKUX
dbopmax Ta Bamimarisi po3poOieHux meronuk // CuHTe3 1 aHaji3 OIOJOTIYHO AKTUBHHX
PEYOBHH 1 JIKAPCBKUX CyOCTaHIlN: Te3u J0mMoB. Beeykp. HayK.-mipakT. KOHG. 3 MDKHAp.
y4acTio, nmpucBsaeHoi 80-piudro 3 AHS Hapok. A. dhapm. H., pod. O. M. TaiimykeBuya,
12—13 xBitas 2018, Xapkis: HDaV. — C. 333

6. KoctiB O.L., Illlepensko M.B., MakcumiB [.P., Kopkyna O.5. BcranoBienHs
ONTUMAJILHUX YMOB J11a30TyBaHHS LHe(Ta3uaAuMy Ta MOAAIBIIONO HOro a30CHOIYYEHHS 3
dbeHompbHUMU pearenTamu // XiMiuHi rpodsiemu cboroaeHHs (XI1C-2019): 36. Te3 momos.
XIl Ykpaincbkoi HayK. KOH(}. CTYJIEHTIB, aCHIPaHTIB 1 MOJIOJAUX YYCHUX 3 MIKHAPOIHOIO
yuacTio / JloHenpk. Hall. yH.-T M. B. Cryca, 19-21 6epe3ns 2019, Binnung, TOB “Hinan-
JTH”, 2019.-C.12.

7. KoctiB O.1., Kopkyna O.4., Punuyk I1.B., XaBuyk M.M. 3acTocyBanHsl peakuii
a30CIIONyYeHHs Ui BOJHTAMIIEPOMETPUYHOTO BHU3HAUEHHS aMOKCHUITWIiHY // 30. Hayk.
npatk X VII Hayk. kord. “JIpBiBchbKi XiMiuH1 yntanus — 20197, 2-5 uepBus 2019, JIbBiB. —
C. v43.

8.Koctie O.d., Opnar MII, Kopkyna 0O.. Ckpobama B.E.
CniexktpooToMeTpruUHE BU3HAUEHHS LE(TPIaKCOHY B JIKAPChKUX 3ac00ax 3a JONOMOIOHO
8-okcuxiHominy // 306. Te3 Bceykp. Hayk.-mipakThd. KoH(]. 3 MixkHap. ydacTio “CydacHi
MUTAHHA MOJIEKYJSIPHO-O10XIMIYHUX JIOCITIPKEHh Ta J1a0OpaTOPHOTO CKPUHIHTY Y
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SUMMARY

Kostiv O.l. Azo coupling reaction in the analysis of B-lactam and tetracycline
antibiotics. — Manuscript.

Thesis for obtaining a scientific degree of the Doctor of Philosophy in specialty
102 Chemistry, field of studies 10 Natural Science. — Ivan Franko National University
of Lviv. — Ivan Franko National University of Lviv, Lviv, 2021.

The thesis is devoted to the research of spectrophotometric (SPh) and
voltammetric (VA) properties of azo compounds obtained from p-lactam and
tetracycline antibiotics. To develop the methods of investigated antibiotics
determination two different ways of azo coupling reaction were used: between
amoxicillin, oxytetracycline and diazotized reagents containing in their structure a
primary aromatic amino group, as well as between diazotized cephalosporins and
phenolic reagents. The possibilities of using the obtained azo compounds for
quantitation of amoxicillin (AM), ceftazidime (CEFT), ceftriaxone (CEFTR) and
oxytetracycline (OTC) were studied.

Scientific novelty of the obtained results. Relies on the research of chemical and
analytical properties of antibiotics (AN) such azo coupling reactions were used for the
first time: amoxicillin with diazotized sulphathiazole (STZ) or with sulphanilamide
(SAM); oxytetracycline with 1-diazo-2-naphthol-4-sulfonic acid (DNSA) or with
diazotized fuchsine (Fuchs); diazotized ceftazidime with resorcinol (Res), or with
8-oxyquinoline (8-0x), or with 2-methylphenol (2-Meth); diazotized ceftriaxone with
8-Ox or with 2-Met. All reactions were used for the development of methods for SPh
determination of antibiotics in single- and multicomponent drugs. For the first time, the
optimal conditions for diazotization of reagents (SAM, STZ and Fuchs) for further azo
coupling with AM and OCT, and for diazotization of cephalosporin antibiotics (CEFT
and CEFTR) for further interaction with 8-Ox, 2-Meth, Res were investigated. Among
them were acid nature and concentration (as diazotizing medium), excess of the
diazotizing reagent (sodium nitrite) and duration of diazotizing. For the first time, the
optimal conditions for azo coupling of DNSA, Fuchs, SAM and STZ diazo salts with

AN, and cephalosporin antibiotic (CA) diazo salts with phenolic reagents were studied,



X
in particular, acidity of the interaction medium, reagent excess, influence of foreign

electrolytes to obtain the maximum analytical signal. That allowed to obtain effective

color analytical forms of antibiotics with reagents, calculate &€, for them and develop
methods for quantitation of these AN. A sufficiently high selectivity of analytical
reactions of AN with reagents in the presence of biologically active (clavulanic acid)
and auxiliary substances was established, which allowed to develop methods for
determination of antibiotics in one- and multicomponent finished dosage forms. For the
first time, the electrochemical behavior of AM and the product of its azo coupling with
diazotized SAM was investigated and the scheme of electrode process of reduction of
the formed azo compound was offered, the VA method of determination of AM in
drugs was developed and validated. For the first time the electrochemical behavior of
the product of diazotized ceftriaxone own azo copling was investigated and the
possibility of its use for VA determination of CEFTR was shown.

The practical significance of the obtained results. Based on the carried out
experimental studies, simple, selective spectrophotometric methods for the
determination of the AM with diazotized sulphonamides, OTC with diazotized fuchsine
and with DNSA, as well as CEFTR using 8-Ox, 2-Met and CEFT using Res, 8-0x,
2-Met respectively were developed. These methods prevail over the known analogues in
rapidity (10-40 min) and are comparable in sensitivity with the most sensitive methods
of spectrophotometric determination of these biologically active substances. Sensitive
voltammetric methods for the quantitation of AM by the reaction of azo coupling with
diazotized SAM and CEFTR by the product of its own azo coupling have also been
developed.

The developed methods have been successfully tested during the analysis of
single-component and multicomponent dosage forms (tablets, oral and injectable
powders and suspensions). The results of the analysis were compared with the results
given in the quality certificates of the respective drugs. Some methods were validated
according to the requirements of the State Pharmacopoeia of Ukraine (SPhU), in
particular the SPh method of determination of amoxicillin with SAM and STZ and

ceftriaxone with 8-Ox and VA method of determination of amoxicillin with SAM. The
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novelty and originality of the developed VA method for the determination of AM with
sulphanilamide was confirmed by the patent of Ukraine for the invention “Method of
voltammetric determination of amoxicillin in pharmaceuticals”. Some materials of the
thesis were introduced into the practice of analytical laboratories. The developed
method of SPh determination of AM in tablets “Amoksiklav Quicktab” by the reaction
of azo coupling with diazotized SAM was introduced into the laboratory workshop of
the discipline “Analysis of drugs” for students of educational level “Master” of the
Faculty of Chemistry of Ivan Franko National University of Lviv. Methods of
spectrophotometric determination of OTC by the reaction of azo coupling with
diazotized Fuchs and with DNSA have been introduced into the practice of the
laboratory of high-performance liquid chromatography State Research Control Institute
of veterinary medicinal products and feed additives (SCIVP), Lviv.

The introduction substantiate the relevance of the thesis topic, defines the purpose
and tasks of the work, formulates the object and subject of research, indicates the
scientific novelty and practical significance of the obtained results.

The first section reviews the literature on the physical, chemical and therapeutic
properties of AN, considers the main methods of quantitation of AM, OTC, CEFT,
CEFTR and discusses in detail already known SPh and VA methods. Physical and
analytical characteristics of reagents: SAM, STZ, DNSA, Fuchs, Res, 2-Meth and 8-Ox
were also analyzed. The advantages of using spectrophotometry and voltammetry to
determine AN were substantiated.

The second section describes the methods of experimental research, preparation
and standardization of initial and working solutions, describes the equipment used
during the work.

The third section substantiates and experimentally proves the possibility of using
the azo coupling reaction in the analysis of B-lactam (AM, CEFT and CEFTR) and
tetracycline (OTC) antibiotics in order to obtain analytical forms for their
spectrophotometric determination.

The optimal conditions for carrying out the diazotization reactions of reagents
SAM, STZ, Fuchs were established: 0.6-1.0 M hydrochloric acid; 15-fold excess of
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sodium nitrite relative to the concentration of SAM and STZ; 10-fold excess of sodium
nitrite relative to the concentration of fuchsine; the duration of the diazotization reaction
Is 10-20 minutes. The conditions of maximum yield of colored azo compounds of diazo
salts of reagents with the antibiotics AM and OTC were studied: pH 10.5 for azo
compounds SAM-AM, STZ-AM, Fuchs-OTC; 10.0 M NaOH medium for DNSA-
OTC,; 5-fold excess of reagent for azo compounds SAM-AM and STZ-AM; 2.5-fold
excess for DNSA-OTC,; 1.33-fold excess of OTC toward Fuchs for azo compound
Fuchs—OTC. Azo compounds AM-SAM, AM-STZ, OTC-DNSA are stable for 10
minutes; OTC—Fuchs — 3 hours.

The optimal conditions for diazotization of cephalosporin antibiotics CEFT and
CEFTR were studied: 12.0 M hydrochloric acid; 10-fold excess of sodium nitrite relative to
the concentration of AN. The conditions of maximum yield of colored compounds of CA
diazo salts with reagents were investigated: reaction medium — 0.16 M NaOH in the final
concentration; 7-fold excess of 8-Ox; 10-fold excess of 2-Meth or Res. CEFT azo
compounds with 8-Ox, Res, 2-Met and CEFTR with 8-Ox, 2-Met are stable for 1 hour.

The fourth section contains descriptions of new developed methods of SPh
determination of AM, OTC, CEFT, CEFTR and their analitycal characteristics. The
smallest limit of detection is characteristic for methods of determination of AM with
STZ, Cpin=6.0-10"M; OTC with fuchsine, Cyin= 3.17-10°M; CEFT with 2-Meth,
Cin= 5.7-10" M; CEFTR with 2-Meth, Cpir= 4.3:-10" M. The offered techniques are
sensitive, selective, rather rapid, time of carrying out the analysis (10-30 min). All
developed SPh methods of AN determination were successfully tested on the model
solution by the method ‘“added-found”, and the method of the AM determination with
SAM was tested during the AM quantification in tap water.

Based on the obtained results, the following methods of SPh determination were
developed: AM in the reaction of azo coupling with diazotized sulphanilamides in
tablets “Amoxil” and “Amoksiklav Quicktab”, in powder for oral suspension
“Ospamox”, in suspension for injection “Amoxicillin 15% L.A.”; OTC in the reaction
of azo coupling with diazotized fuchsine or 1-diazo-2-naphthol-4-sulfonic acid in

powders for oral administration “Oxytetracycline HCI”, “Brovaseptol”, in solution for
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injection “Oxy-100"; CEFTR in the reaction of azo coupling with 8-Ox or 2-Meth in
powders for the preparation of injectable solvents “Ceftriaxone”, “EMCEPH 1000”;
CEFT in the reaction of azo coupling with 8-oxyquinoline, resorcinol, 2-methylphenol
in powders for the preparation of injectable solvents “Ceftazidime” and“Denizid”.
Methods for AM determination using SAM or STZ and CEFTR with 8-Ox were
validated according to the requirements of the DPhU.

The fifth section highlights the possibility of using the AM azo compound with
the arenediasonium salt of SAM, as well as CEFTR-based azoimino compounds for the
development of methods for VA determination of AM and CEFTR respectively. It was
studied that the azoimine compound CEFTR is reduced at E” = -0,64 V, and the azo
compound of AM-SAM at E;”> = -0,55 V. Based on the conducted research new
voltammetric determination methods of AM and CEFTR were developed. Their
analytical characteristics were calculated, for instance, Cpin = 2.4-10"M for AM, and
Cpin= 2.3-10° M for CEFTR. VA method of AM determination by the reaction of azo
coupling with SAM were successfully tested and validated during the analysis of tablets
“Amoxil” and the analysis of powder for preparation of oral suspension “Ospamox’.
The VA determination of CEFTR by the reaction of its own azo coupling was also
developed and successfully tested at the analysis of the powder for preparation of
injectable solution “Ceftriaxone”.

Key words: Spectrophotometry, cyclic voltammetry, polarography, validation,
antibiotics, ceftriaxone, ceftazidime, amoxicillin, oxytetracycline, diazotization,
arenediasonium salts, azo coupling, primary aromatic amines, phenolic compounds,
drugs.
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