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nOAli, PAKTH
J1O0 80-PTYHOI'O IOBLIIEIO ITATPIAPXA ®APMAIII TPO®ECOPA
T'POILLIOBOI'O TAPACA AHJIPIHOBHYA

QdapmareBTUYHA CIIJIFHOTA KpaiHU BITA€ JOKTO-
pa (dapmaneBTHUHUX HayK, mpodecopa, 3aBigyBada
Kadeapu opraHizarii i eKOHOMIKH (apmariii 3 TeXHO-
joriero JikiB TepHOMIBCHKOTO HAL[IOHAJIBHOTO Me-
quuHoro yHiBepcureTy imeHi I. 5. TopGaueBchkoro
I'pomoBoro Tapaca AHjpilioBHYa 3 IOBIJICEM.

Bin Hapomuscs 26 nuctomana 1941 p. y c. Jlexa-
HiBKa Ha TepHOMIBIIHHI.

lle Haa3BUYAHO TANAHOBUTHIA 1 BiAIAHUH (ap-
Marlii BueHu. CBOEH HEBTOMHOIO TIPAIICIO BiH J00pe
MOCITY KHBCS CIIpaBi Ha (papMarieBTUUHIN HUBI SIK BUe-
HUH 1 megaror.

[Ticns 3akiaueHHs hapMaeBTHIHOTO (haKyIbTeTy JIBBIBCHKOTO AEPIKABHOTO MEIUTHO-
ro inctutyty Tapac AHIpiiioBHUY TIpaltoBaB 3aBiqyBavyeM antek M. bopucias JIbBIBCHKOT
obnacti, y 1968 p. BcTynuB 10 acmipanTypu Ha Kadeapy TexHouorii JikiB JIbBiBCbKOrO
MEIUYHOTO 1HCTUTYTY.

[Ticnst 3axucTy KaHAUAATChKOI mucepraiiii y 1971 p. fioro Oyino npuidHATO aCHCTEHTOM
miei kadempu. Y 1975 p. Tapaca AHmpiiioBuda Oyiio 3ampoIIeHO Ha poOOTY aCHCTECHTOM
Kaeapu TexHOIOTI JIiKiB 3amopi3bKOro Jep:KaBHOTO MEIUYHOTO yHiBepcuteTy. Ha it
kadepi BiH BUKOHAB HayKOBY pPOOOTY Ta 3aXHCTHUB JIOKTOPCHKY AWCEpTallito, HOMy TIpH-
cBO€HO 3BaHHS npodecopa. Y 1989 p. ['pomororo T. A. Oyino nmpu3HadeHO 3aBigyBaueM
kadenpu opraizanii Ta eKOHOMIKH (apmarlii, Ha sSKiid BiH mpomnpaiosas 10 1997 p.

VY 1997-2002 pp. BiH mpaitoBaB 3acTymHUKOM nipe3useHTa BAT «[ammudapm» ta 3a
CYMICHHUIITBOM — ITpodecopoM Kadeapu TEXHOJIOTII JIKIB 13 KypcoM IMPOMHCIIOBOI hapma-
1ii JIbBIBCHKOTO HaIlIOHAIILHOTO MEIUYHOTO YHiBepcuTeTy imeHi Jlanuna [anuiskoro.

Ha mowarky 2000 pokis Tapaca AHapilioBHYa 3arpolnytoTh B TepHOMUTBCHKINA Jep-
JKaBHMU MenuuHuil yHiBepcuteT imeHi I. S1. [opGadeBcbkoro, ne BiH OyB 3aimydeHuil 1o
CTBOpEHHS (papMarieBTUIHOTO (akynbTety, a 3 2002 p. ioro OyJio MPU3HAUCHO JCKAaHOM
(bapmareBTHYHOTO (haKyIbTEeTy Ta 3aBilyBaueM Kadeapu hapMarieBTHUHUX JTUCIHILTIH.

3apa3 Tapac ArapiiioBHUd mmparroe 3aBigyBadeM kadenpu opraHizaiii i ekoHOMIKH (ap-
MaIlii 3 TEXHOJIOTI€IO JIiKiB IOTO YHIBEPCUTETY.

Bin 3nanwmii B YkpaiHi 1 3a ii Me:kaMH BUCHHI, KOPUCTYETHCSI aBTOPUTETOM cepea dap-
MaIeBTHYHOI crijibHOTH. Cepell BATOMHUX HOTO HAYKOBUX JOCHIPKEHb — PO3POOKH MO BJIO-
CKOHAJICHHIO TEXHOJIOT11 Ta0JIeTOBaHUX JIIKAPChKUX TPETapariB, po3poOKH 100 CTBOPEH-
HSl M’SIKUX JTIKAPCHKUX OPM, HAYKOBI peKOMEH/IAIIIi 1010 ONTHMI3aIlii 6aratoakTopHUX
MIPOIIECIB TEXHOJIOTII JIIKIB 32 JOIIOMOTOI0 MAaTeMaTHYHOTO TUTAHYBAHHS CKCIIEPUMEHTY,
PO3POOKH L1010 MPOBEAEHHS IPOMHUCIIOBOIO MapKETHHTY.

V cniBaBTOpcTBi Tapac AHAPIHOBHY CTBOPHUB I’ ATh JIKAPCHKHUX Mpenaparis, 10 B IPO-
MUCJIOBUX MaciiTabax BUTOTOBJISUIA B KpaiHi, aBTOp Onu3bko 700 HayKOBUX Ipailb, CEPE
HUX 4 MoHOTpadii, 35 aBTOPCHKUX CBIAOITB Ta BUHAXOMIB. ABTOp TPhOX HABYAJIbHUX I10-
CIOHUKIB.

Bin migrorysas 3 mokropa Ta 25 xaHmuaatiB. Cepen BaroMux HayKOBHX TPallb CIi[
BiJI3HAYUTH Taki MOHOTpadii:

—  «buodapmaneBTHUECKIE U TEXHOIOTUUYECKUE aCIIEKThl CO3JaHMs JIEeKapCTBEHHBIX
npenaparosy (Toimici, 1987 p., y criBaBTOpPCTBI);
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— «MaremaruyHe IU1aHyBaHHsI eKCIIEPUMEHTY P IPOBECHH] HAyKOBUX JOCTIIKEHb
y dapmariii» (Tepromins, 2008 p.)

HayxoBi pexkomeHzanii mo mpoBeIEHHIO MapKETHHIOBOTO JOCIHIPKCHHS PUHKY He-
CTEpOiJHUX MPOTH3AMaIbHUX Ta aHAJITETHYHO-aHTUIIPETHYHHUX 3aco0iB (KypHan «Jliku
VYkpainu», 1999 p. Ne 11, 12, y criiBaBTOpCTBI).

Y 2007 p. migrorosneHa Ta BHJaHa KamitaimpHa mpans «DPapmaris TepHOMIBIIUHI.
MuHyie 1 CbOTONCHHSY ITiJT HOTO aBTOPCTBOM TIPO JISUTHHICTE 3 oTorpadismu Ta 6iorpa-
¢iyanmu nanumi. [lo cyTi e yHikaigpHa GapMmalieBTUYHa SHIUKIIONEIis 3 icTopii anTed-
HOi cripaBu TepHOMIIBCHKOT 00MaCTi.

Ha mpoTs3i Beiei apmarieBTHYHOT 1 HayKOBO1 AisuibHOCTI podecopa Tapaca Anpiiio-
BUYa Oyna 1 3aIMIIaeThes HaAIMHUM IPYTOM 1 COPATHUKOM HOTO BipHa ApyKrHA XPUCTHHA.
€ BCi mACTaBU CTBEPKYBATH, IO 1€ 3aBASKH ii BIpHOCTI Oyia TaKOrO TUTIIHOIO HOTO Ha-
YKOBA 1 IeJaroriyna JisTbHICTb.

Croromni mpodecop Tapac AHIpiHOBUY CIOBHEHWH TBOPYHX i7IeH, UATAE JEKIIiT i BeJie
MPaKTUYHI 3aHATTS, 0€3BiIMOBHO KOHCYJIBTY€E MOJIOAMX KOJICT, 0 3aiMarOThCsl HAyKOBUMH
JOCTIKSHHSIMH, TIPUIMAaE akKTUBHY Y4acTh Y HAyKOBUX KOH(EPEHIIIsX.

BiH BipHUii cuH YKpaiHu, 0COOMCTICTS, 10 CIIOBHEHA JIFO0O0BI /IO KOJIET Ta HaBKOJHIII-
HBOTO CBITY, BUCOKOJYXOBHA 1 ITTHOOKO BipyIoda JIIOMWHA, BETUKUNA JOOPO3UWINBEIIb.

Bio imeni ghapmayeemuunoi cninenomu Yxpainu oasxcacmo Bam,
warnosHuil Tapace Anopitiosuuy, i Bawiii Opyoicuni

000p020 300p08 s ma 0062ux poKie meopuoi npayi.
Ilpogpecopu: Tpoxumuyk B. B.

Kabauna A. B.

Yo6oeos C. I'.

Loyenmu: Bopuwyx B. O.
Iynona B. C.

Peoaxyia «Dapmayesmuunozo scypuany»

NPUEOHYEMBCS 00 NPUBIMAND 108LIAPY
ma osikye Tapacy Anopitiosuuy 3a niiony cnisnpayio.
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OpHUM 13 HaWBaKIWBIIIUX MHTaHb, IO 3HAXOMATHCS Y (OKYCi yBard HayKOBLIB Ta
NpakTUKiB (apmarii, € 3a0e3neyeHHsl sIKOCTI JTiKapchbkux 3aco0iB (JI3) Ha Beix eramax ix
JKUTTEBOTO LIUKITY, MOYMHAIOUN 31 cTafiil (hapMaleBTHYHOT PO3pOOKH Ta 3aKiHUYIOUH Me-
TUYHUM 3actocyBaHHsAM [1]. [IpoTsrom OcCTaHHIX POKIB ISl MPOOJIeMaTHKA JOCIIKyBa-
nacsi y podorax pueHux Ykpainu (M. O. Jlamynosa, C. B. Cypa, 0. B. IlignpyxHukosa,
A. C. Hemuenko, O. B. INocunkinoi, H. O. Bettotueroi, B. O. JleOenuuiis # iH.) Ta 3apy-
ovroks (K. V. Assche, A. N. Giralt, J. M. Caudron, O. I1. Ap3zamactesa, B. B. beperosux,
A. 1. Ianoga, P. V. Xa0piesa, P. I. Sryninoi # in.) [2, 3, 4]. I3 BHEceHHSIM 3MiH 10 3aKOHY
Vipainu «IIpo mikapceki 3acoom» Bim 17. 09. 2020 p. Ne 904-IX [5], 3rigHO 3 SKUMH, TIO-
yrHatouu 3 2021 p., Oyno mo3BoneHo po3npiOHy peamizamiro JI3 wepe3 mepexy IHTepHeT,
3’SIBUJIMCS SIK OUEBMIHI IIEPEBary JUIsl CIIOKMBaUiB (papMalleBTHUHUX ITOCIYT, TaK 1 HOBI I10-
TEHLIHI pU3HKHU 1715 SIKOCTi JI3, 1110 peasi3yroThCst uepe3 CUcTeMy eJIeKTPOHHOT (AUCTaHIiK-
Hoi) po3apionoi Toprieni (EPT). s npaktuka neramizoBana {upextusoro 2001/83/€C [6],
HIMPOKO 3aCTOCOBYETHCS B €EBPONEHCHKUX KpaiHax Ta LIKOM BiANOBIAA€ CydacHil TeHACHIIT
nipkuTanizanii. [Ipore, BoHa € HOBOIO IS BITYM3HSIHOTO (papMalieBTUYHOTO CEKTOpY. Tomy,
0e3yMOBHO, MUTaHHS BUBYCHHSI [IepeBar i MOXKINBUX pu3KKiB BripoBamkeHHs EPT JI3 € ak-
TYaJIbHUM Ta MPAKTHYHO 3HAYYIINM.

MerTo10 J0CITIIKSHHS € aHalli3 3aKOHOAaBUMX HOBOBBeAeHb 111070 EPT JI3, Bu3naueH-
HSl TIepeBar Ta MOMXJIMBUX 1pobieM BripoBaukeHHst EPT JI3, inenTudikaiis moTeHIiiHuX
pusuKiB s skocti JI3 mix wac EPT Ta Bu3HaueHHs opraHi3amiifHO-TIPAKTHYHAX 3aXOIliB
110710 iX 3ano0iraHHs Ta MiHiMizaril.

MaTtepiaau Ta MeTOAM JOCJigKEeHHS

MarepiaiaMu TOCIHI[KeHb CTalld HAYKOBI ITyOTiKallii, 3aKOHO/1aB4i i HOpMaTHBHO-TIpa-
BOBi akTu Ykpainu Ta €C, myOniuHa iH(opmalis oprais JiepaBHoi Biaau Ta (dapma-
ueBTHuHUX nianpuemcts (PDI1), naHi BIacCHUX CIIOCTEPEKEHb. Y POOOTI BUKOPUCTOBYBAIU
METOJIU: CUCTEMHOTO Ta 3MICTOBHOTO aHaji3y, y3aralbHEHHS, CHCTeMaTn3allii, CTpyKTyp-
HO-JIOT1YHUH, Bi3yabHO-TpadidHui.
© Konexrus aBropis, 2021 5
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Pe3dyabTaTm gocaigkeHHsd Ta OOTOBOPEeHHH

[IpoBenenuii anaini3 mxepen HayKoBoi i mpodeciifHol JTiTepaTypH MoKa3as, 10 BITIU3-
Hssaumu BaernMu (B. M. IlamkoBuMm, A. B. Bonkosoro, I. €. bonmaps, O. O. Pumienko,
1. O. [IpockypoBor0) BKe T0CIiIKyBaIrucs MpaBoBi ocodauBocTi 3aiiicuenns EPT JI3 [7,
8]. € pobotu 3apyOi’>KHUX BUCHUX, IIPUCBIUYCHI JJOCIIPKEHHIO COLIaIbHO-CKOHOMIYHHX Ta
MapkeTuHroBux acmnektiB EPT JI3 [9, 10]. Hamu e mutanHsS BHBYATIOCS, IEPEAYCIM, 3 TIO-
3UIIIH 3a0€3MMEUCHHS SIKOCTI Ta YIPABIIHHS PU3UKaMHU I stkocTi JI3.

Ha mepmomy erami gociipkeHHss HAMA OyJI0 MPOBEICHO CUCTEMHHUH Ta 3MiCTOBHUH
aHaJi3 HOBHX IIOJIOKEHBb, BHECEHUX 110 3akoHy Ykpainu «IIpo mikapcbki 3acobu» (mami
— 3akoH) moz0 3xaiticaenns EPT JI3 [5]. 3rigHo 3 numu nonoxeHHsmu I, ski MaroTh
JIeH3i10 Ha po3apiOny Toprimo JI3, no3BomsieTsest 3aivicHioBarn EPT JI3, a Takox op-
TaHI30BYyBaTH Ta 3/IHCHIOBATH iX JIOCTaBKY KIiHIICBHM CIIOKHBa4aM 32 YMOBH BUKOHAHHS
BUMOT, HaBeJICHUX Ha puc. 1.

OcHOBHI 3aK0HOJaBYi BAMOTH MO0 NOPAAKY 3AiliCHEHHS
eJeKTPOHHOI po3ApiOHol TopriBai JikapchbKUMH 3aco0aMu

HasHicTs iHbopMartii mpo mpaBo GapMarieBTHYHOTO MiAMPHEMCTBA 3IHCHIOBATH €IEKTPOHHY
po3api6uy Topriemo JI3 y Jlinensiitnomy peectpi Jlepaikcayxou

A 4

Buecenns dapmaieBTuuHoro mignpuemctsa 10 Ilepeniky cy0’ekTiB rocmofaproBaHHA, IO
MAIOTh TIPaBO Ha 3JiHCHEHHS eNeKTpoHHOi po3piOHoi TopriBmi JI3, skumii Bemerhes Ta
PO3MINITYEThCS Ha oittiiiHOMY BeO-caiiTi Jepitikcmyxon

A 4

A 4

HasBHicTh 000B’13k0B01 iHdOpMaIii Ha BeO-CaiTi (hapMalleBTHYHOTO MiTNPUEMCTBA

HasBHiCTh y (apMaIleBTHYHOTO MiANPHEMCTBA BIACHOI CIy)KOM NOCTaBKH, 0ONaTHAHHA Ta
YCTAaTKYBAHHS, 10 3a0€3MeUyI0Th JOTPAMAHHS BU3HAYECHAX BUPOOHMKOM yMOB 30epiranas JI3
1i11 yac X 710cTaBKu, a00 3ay4eHHs Ha T0TOBIPHUX 3acajiaX OMepaTopiB MOMITOBOTO 3B’ SI3KY

v

3niiicHenHs 1octaBku JI3 BUKIIOUHO 3 anTeyHUX 3aKiajiB, BHeceHuX Jo Ilepeniky cy6’exTiB
TOCTIOIAPIORAHHS, SKi MAIOTh TIPARO Ha 3/TIMCHEHHS eNeKTPOHHOT po3/ipidHoi Toprirmi JI3

v

Puc. 1. OcHoBHI 3aK0HOAaBYi BUMOTH II0/10 MOPSIAKY 3AiliCHEHHS eJIeKTPOHHOT
po3apidHoI TopriB.i JiKapcbKUMH 3ac00aMHu

SIK BUIHO 3 BUIICHABEJCHUX BUMOT, 3aKOH BuUMarae, mob indopmauis npo PII, sike
saivicHioe EPT JI3 (mani — @I1), BkazyBanacs y JlinenziiHomy peectpi JlepkaBHOT ciry:xou
VYkpainu 3 JIIKapChbKUX 3ac00iB KOHTPOJIIO 3a HapkoThkamu (Jlepxitikciayxou), ta [epe-
Ky cy0’exTiB rocronapioBanns (CI'), siki MaroTh mpaBo Ha 3xaiticaenHs EPT JI3, mo po3-
MilTyeThes Ha BeO-caiTi [leprkmikemyxou. Llei mepenik mae Bkirouarn: Ha3By DII; anpecy
Micis 3HaxomkeHHss PIT ta anteunnx 3aknaamiB (A3), 3 IKUX 3MIHCHIOETBCS TocTaBka JI3;
nary nouatky gisimbHOCTI 3 EPT JI3; agpecy BeG-caiity ®II, mo BUKOPUCTOBYETHCS ISt
EPT JI3. Okpim Toro, BeO-caiT JlepKiTiKciy:kOu Mae MiCTUTH: iH(OPMAIIIO PO 3aKOHO-
naBctBo momno 3aiicuenHs EPT JI3; morotunu CI, ski MatoTh mpaBo Ha 37iiicHeHHs EPT
JI3, Iepemik Takux CI' Ta agpecu ix BeO-caifTiB; MaHi MIOA0 PU3HKIB, TTOB’s3aHUX 13 JI3,
EPT sxumu € nHesakoHHoto. Ha BeO-caiiti @I marore OyTH po3MilieHi: KOHTakTH Jlepixk-
JKCIyO0u Ta ii TepuTOpiaNbHOrO OpraHy; JOTOTHII 13 TiNEPHOCUIaHHIM, 110 TIEPEBOAUTD
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criokuBada Ha ctopiHky I[lepemiky CI, ski MaroTh mpaBo Ha 3aiticaenHs EPT JI3; omris
HaJaHHA (hapMalleBTHYHOI KOHCYJIBTAIlil; BapTiCTh mocTaBku JI3 [S].

@I moBMHHO MaTH BIIACHY CIIyKO0y AOCTaBKH, 00IaJHaHH: Ta yCTaTKyBaHH, 1110 3a0e3-
MEeYyI0Th JOTPUMAHHS BU3HAYCHUX BUPOOHMKOM yMOB 30epiranus JI3 min yac Tpancnop-
TyBaHHS. 3 II€I0 METOIO TaKOXX MOXKYTh 3aJIy4aTHCsl Ha JOTOBIPHUX 3acafax oneparopH
momtoBoro 3B’ 513Ky (OI13). IcToTHUME yMOBaMu 3iCHEHHS JOoCcTaBkH JI3 13 3aydeHHIM
OI13 €: masBHicTh B OI13 001amHaHHS Ta YCTATKyBaHHS, IO 3a0€3MEUYIOTh JOTPUMAHHS
HaJICKHUX YMOB 30epiranss i TpaHcriopTyBaHHs JI3, Ta 30008’ 13aHHS JOTPUMYBATHUCS LIUX
BUMOT'; MOXKJIUBICTb 31MCHEHHS KOHTPOJIIO 3a JOTPUMAaHHAM yMOB 30epiranns JI3 mix yac
ix mocraBku 3 60Ky @I — He MeHIIe 0JJHOTO pa3y Ha piK, 3 OOKy TEpUTOPIaIbLHOTO Oprany
JepxiikcyOu — B paMKax 31 iCHEHHS 3aXO/IiB JIepKaBHOTO KOHTpouto sikocti JI3. lo-
craBka JI3 moxe 3nificHioBaTHCA BUKIIOUHO 3 A3, BHecenux a0 [lepeniky CI, sxi MaioTh
npaBo Ha 3niicaenus EPT JI3 [5].

BaxnuBuMK y comiagbHOMY IJIaHI HOpMaMmu 3akOHY € 3a00pOHa BCTAHOBJIIOBATH
000B’s13KOBY MiHIMaJIbHY KUTBKICTH JI3 Ta po3mip MiHIMaIbHOTO 3aMOBIICHHS IIPH 3[iH-
cuenni EPT, a Takox 3niiicatoBatn EPT okpemux rpymn JI3, HaBegeHux Ha puc. 2.

I'pynn dikapchbKHX 3ac00iB, TACTaHmiHHA (eTeKTPOHHA) po3ApioHa TopriBias
TA JO0CTABKA KiHIEBOMY CHOKHBAYY AKHX 3200pOHA€ThCSH

I I
i JI3, peanizamist (Bimmyck) i i JI3, obir skHEX i i i
i H]ﬂ.lf rpoMajsiHaM i i S,I[i.ﬁCHllffTbCH 32 HAABHOCTI i i (Sn:nbﬂoz(.imqi, - i
! 30ilCHIOETBCS 32 1] JlineHsil HA NPOBAIKEHHSI !} OTPYiHi, palioAKTHBHI !
i pelenTaMu JIKapis i i TiSLTLHOCTI 3 06iry i i Ta imynobionoriumi i
E (xpim Bignycky Taknx JI3 E E HAPKOTHIHHAX 3ac00iB, . E E 13 E
! 32 eJIeKTPOHHAM 1! NCHXOTPONHHX PeYOBHHI 1! :
i penentom) i i npeKypcopin i i i
1 ! 1L

Puc. 2. I'pynu JikapchbKux 3aco0iB, eJ1eKTPOHHA Po3ApidHA TOPriBJIsA AKUMH
3a00pOHAETHCA

He MeHnm BaxInBoIo € HOpMa 3aKkoHY, 3TiHO 3 sikoto @I Hece BiAMOBiAaNbHICTD TIe-
pen KiHIEBUM CIIOKUBaueM 3a 30epekeHHs akocTi JI3 Ta toTpuMaHHs HaJleKHUX YMOB
ix 30epiranHs i TpaHCIIOPTYBaHHS, HE3aJIEKHO BiJI TOTO, XTO 3/IHCHIOE JOCTaBKY — BIlac-
Ha ciyxk0a moctaBku @I uu OI13. IIpu mpomy, sk PII, Tak i OII3 HecyTs amMiHiCcTpa-
THBHY Ta KPUMiHAJIbHY BiMOBIMATbHICT 32 MOPYIIEHHS MPAaBUII BIAMMYCKY Ta T0CTaBKH
JI3 [5].

Binbmn koHKpeTH30BaHI BUMOTH 1110710 mopsiaky 3aiicaennst EPT JI3 ta ix mocraBku
CHOXHMBaYaM BH3HA4YarOThes JIIEH3IHHUMI yMOBaMHU MPOBAKEHHSI TOCIIONAPCHKOT Mi-
SUTBHOCTI 3 po3npioHoi Toprismi JI3 (gami — JIY) [11]. [ToctarnoBoro Kabinety MiHicTpiB
VYipaiau Big 22. 09. 2021 p. Ne 1002 6ymo BHeceHo 3minu no JIY, 30kpeMa B 4acTUHI
BperymoBanHs rpasui EPT JI3. Tak, HoBoro penakiiero JIY BusHaueHo, mo EPT JI3 — e
po3npidna Toprisist JI3 i3 BUKOpUCTaHHSAM iHPOPMaLIHHO-KOMYHIKAifHIX CHCTEM JIUC-
TaHIIHHUM CcIOCOOOM, siIKa BKIIIOYA€E MPUHOM, KOMIUICKTYBaHHS, 30epiraHHsi, TOCTaBKY
3amoBJiieHb Ha JI3 Ta Bignyck JI3 kinueBomy crioskuBadesi [12]. Ha mijicraBi cHCTeMHOTO
Ta 3MICTOBHOTO aHalli3y HOBHX MOJIOKeHB JIY Hamu Oyino y3arajJbHEHO i CHCTEMATH30-
BaHO 3arayibHi Ta CIIemiaabHI BUMOTH 010 opsaaky 3aiicaerds EPT JI3, mo naBemeno
y Tabm. 1.
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Taonuumsga 1

3arajbHi Ta cneniajbHi BUMOTH 11010 MOPSAAKY 31iliCHEHHSI eJIeKTPOHHOT
po3apioHoI TOpriBii JikapchbKUMU 3ac00aMu

Homep
cTarTi Bupn Bumor 3micT BUMOT
Jy
1841 3arasbHi BUMoru 1o | Busnauenns ocnoHux eranis 3xiiicuenns EPT JI3 ta CI, siki MaroTh mpaBo Ha Taky Jiisuib-
EPTJI3 HICTb; BCTAHOBIICHHS 3a00POHH 1110710 Bizmycky JI3 manonitHiM ocobam (Bikom 10 14 pokiB)
Bumorn mono nasBHocti y ®IT neoOxinuux s 3uiiicuennst EPT JI3: npumimens
1842 Bumorn o @I, mo | (3oHm), BeO-caiiTy, BiacHoi cinyx0u mpocraBku abo gorosopy 3 OII3, obnagnanHS Ta
smiricaroroth EPT JI3 | ycraTKyBaHHS, €MEKTPOHHOI CHCTEMH po3paxyHKiB abo mMoOimpHHX POS Tepminamis
JUTS1 3][IHCHEHHSI eJIeKTPOHHNUX IIIaTexkKiB
1843 Tpymm JI3, Busnauenns rpyn JI3, 3aboponennx mist EPT: penentypruX, HApKOTHYHHX, TICHXO-
3aboporeHi yist EPT | TponHuX, CHITBHOAIIOUNX, OTPYHHHMX, paJlioakTUBHUX, Oionoriunux JI3 Ta mpexypcopis
Busnauenns inopmartii, siky Mae mictuti BeO-caitt OI1: Haiimenysanns OI1; HasBHICTD
minensii Ha EPT JI3 Ta morotumy i3 rineprnocunanusm Ha odimiiuauii [lepenik CI, 1o
184¢ Buwmorwu y10 Be6- MaIOTh TIPaBO Ha TaKy [isUTbHICTB; peskuM pobotH, anpeca i kontaktu OIT Ta A3, uepes
caifty OIT ki 3niiicHioeTsess EPT JI3; ommist HagauHs (haxoBoi KOHCY/bTALIli; HAsBHICTD, IHU Ta
OCHOBHI XapakTepucTuk JI3, mocTymHux 1o 3amMoBieHHs; JI3, 3a00poHeHi 10 TOCTaBKy;
YMOBH IPOZI@Ky, JOCTaBKH Ta omiaty JI3; mopsiox nosepHeHHs JI3 HeHaTEKHOT IKOCTI
1845 Bumoru mozo Bumorn 1mono 3a0e3neueHHs 3aXICTy Ta HepO3roJoMeHHsT KOHDIIeHIIIHHOI iHpopMa-
3axucTy iHhopMari | Iii i mepcoOHATBHUX TaHUX 3aMOBHHUKIB JI3
Bumorn mono HasiBrocTi y OIT 000B’SI3KOBHX JUIS JOTPUMAHHS 3aTBEPKCHUX THCh-
184° | Bumoru oo COIT | MoBHX cTanaapTHEX onepauiinux npoueryp (COIT), pertaMeHTYrOUnX BCi eTany 3/iii-
cuennst EPT JI3
Binvor 10 Bumoru 10 ocobw, sika 3aiiicaioe EPT JI3: mepeGyBantst i3 OI1 y Tpyn1oBuUX BiHOCHHAX,
1847 nencomay GIT HAsBHICTH (papMaIleBTHYHOI OCBITH HE HIDKYE MATiCTEPCHKOTO PIBHS Ta CTaXy pOOOTH
peonary 3a (haxoM He MEHIIIe JBOX POKIB, IPOXOKEHHS IIEPBIHHOTO Ta TIePiOINYHOT0 HaBIAHHS
Buwmoru o Bu3HaueHHS MOpsIKy IIPOBEICHHS Ta 3MICTY (hapMaleBTUIHOI KOHCY/IBTAI], 0 Ha/a-
184% | dapmarieBTHIHOL €TBCs CIOXKUBATY 0C00010, siKa 3iiicHioe EPT JI3
KOHCYJIBTALT
Buznauenns indopmartii, sKy noBuHHa MicTHTH (hopma 3amosieHHs JI3: HaiiMeHyBaH-
1849 Bumorn 1o popmut | Hst Ta peksisutu @I, agpecu Ta koHTakTH A3, 3 SIKOTO BiAmyckaethes JI3; pani mpo
3amoBreHHs JI3 3aMOBHUKA; fAaHi mpo JI3; pexkBi3uTH 3aMOBIEHHS; CIIOCIO JOCTABKH 3aMOBIIEHHS (CITyK-
6010 nocrasku DIT ado yepes OI13)
BusHadeHHs MOpsAKY 31HCHEHHS po3paxyHKiB Mij| yac omuiat JI3 ta mocnyr 3 ix j10-
184" | TMopsiok orutaru JI3 DAY 31 pospaxy A Y A
CTaBKH CIIOXKUBATY
Iopsinok peectpanii | Busnauenns inopmarii, sIKy IIOBHHHA MICTUTH peecTpariiiHa (hopma, Ta HOPSIKY pee-
184" | 3xilicHennx cTpartii if 00Ky 3aMOBIEHB 1 371iiiCHeHHX JTocTaBok JI3
3amoBrieHb JI3
Bunorn 0 Bumoru JI0 YIIAKOBKH, B SIKY ITaKy€TbCS CKOMIUICKTOBAHE 3aMOBJICHHS Ta sIKa IIOBUHHA
18412 aosicn T3 3abe3mnedyBary HaJIeXKHI yMOBH 30epirants JI3 mijt 4ac TpaHCOPTYBAHHS, X 3aXKCT Bifl
i 30BHINIHBOTO BIUTMBY Ta KOHTPOJIb HECAHKI[IOHOBAHOTO PO3KPUTTS YIIAKOBKH
18413 Bumorn mono 3xiiicHenns noctaBku JI3 BukmouHo 3 A3, iH(pOpMaLis po SKi HasBHA
y Hepemnixy CT, sixi MatoTs ipaBo Ha 3uiricHenHst EPT JI3
[Nopsinox nocraBku - - :
BuzHaueHHs mopsKy Ta yMOB T0cTaBKH JI3 BiMOBIAHO 10 YKITAJEHOTO 31 CIIOXKHBAYEM
1« | 3amoBrermx JI3 S . . :
184 JIOTOBODY, IO 3AIHCHIOETHCS 3TiTHO 3 3aTBepmkeHor0 DI mucsmoBoro COII ciBpooiT-
HHKOM BI1acHoi ciryx0u nocrasku OIT abo i3 zamyuennsm OI13
Bumorn mozo 3a6e3nedenns norpumanns Bumor GSP mix gac BimpaBky, TOCTaBKH
BMor# 710 yMoB i TpancnopryBanHs JI3, mo nepenbdadae: KOHTPONIb 32 JOTPHMAHHIM HAJICKHAX YMOB
1845 | mpasicio 30epiranns JI3, 30kpema THX, sIKi TOTpeOyI0Th 0COONMBHX YMOB 30€piraHHs; HasIBHICTb
JT.[% Ly MIPOTOKOJTIB MOHITOPUHTY TeMIIepaTypHHX yMOB TPAHCIIOPTYBaHHS; 3aXUcT JI3 Bij KOH-
TaMiHaIii, MOIIKOHKEHHS, KPaalKKH Ta BIUTUBY HECTIPUATIIMBUX PUPOIHUX YHHHHUKIB,
SIKI MOXKYTb IIPH3BECTH JI0 BTpaTH sKocTi JI3
Topszok mepeasi BusHaueHHs mopsaKy nepenadi 3aMoBiIeHHS JI3 KIHIIEBOMY CIIOKHBAYY, IO BKITFOYAE:
184 | savomnerns 113 TIepeBIPKY BiAMOBITHOCTI BMICTY 3aMoBIeHH: JI3; ohopMIIeHHS Ta BUIATy CIIOKHBATY
T IpuUMipHHKa 3aMoBIIeHHs JI3 1 po3paxyHKOBOTO JOKyMEHTY (y MarepoBiii abo enekrpo-
PRIBATY HHIil ()opMi) Ha CyMy ITPOBEJIEHOT oneparrii
Bu3snaueHHsI 1paB i IOPsiAKy il CioXKuBaya y pasi, SIKIIo HoMy JjocTaBieHo JI3 HeHanex-
HOT SIKOCTi, T2 KpUTEPiiB, 3a sikumu JI3 MoxyTh OyTH BiHeceHi 10 JI3 HeHaleKHOT SIKOCTi:
17 | [IpaBa 3aMoBHHKa . i . . X
184 3 TIOIIKOKEHHS IEPBHHHOT 200 BTOPHHHOI YIAKOBKH; 3aKiHUEHHS TePMiHY MPUAATHOCTI;
3a00poHa peai3alii i 3aCTOCYBaHHS; HEBIIMOBIIHICTh 32 HAIMEHYBAaHHAM, KUTBKICTIO,
TI03YBaHHSM, (DOPMOIO BHITCKY Ta LIHOK
8
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Ha apyromy etami mociimkeHHsS HaMy OyJ10 BU3HAUEHO TTePEBar Ta MOXKINBI TIpoOITe-
mu BripoBagxeHHs EPT JI3.

Tak, Hamu okpeciieHo Taki nepesaru Buposamkenns EPT JI3, mo ocobauBo akryarti-
3yBaJiics y nepiof] nanaemii koponasipycHoi xsopoou (COVID-19):

* immieMenTauis HopMm €C y cdepi auctanuiitHoi Toprieni JI3 y HamioHanbHe 3a-
KOHOJIABCTBO;

* KIHIIEBHUH cIIOkuBad (MAIieHT a00 HOTO 3aKOHHMIA MTPEICTABHUK, B TOMY YHCIIi 0CO-
0a 3 00MeXEeHUMHU MOKIIMBOCTSIMH ) Ma€ 3MOT'Y 3aMOBUTH Ta OTpuMary HeoOXiaHi oMy JI3,
HE BUXOJSI4YH 3 IOMY Ta HE KOHTAKTYIOUH 3 TIOTCHLITHO XBOPUMH BiBilyBauaMH alTEKH;

*  pO3MHMpEHHS KaHaliB po3noniny (30yTty) JI3, 30inbumenns Gi3snyHOT JOCTYMHOCTI
JI3 [1st KIHIEBUX CIIOKMBAYIB;

* CKOpOYCHHS Yacy Ha MOCTaBKy JI3 KiHIICBUM CIIOXKHBadaM;

*  KIHIEBUH CHOXHUBAY OTPUMY€E IOCTyN 4epe3 BeO-caiit DI no Beiei HeoOXigHOT
indopmarii mono JI3 Ta A3, depe3 ki BOHH pealli3ylOThCsl, a TAKOXK 3a MOTPeOU MOXKe
oTpuMaTy apMaleBTHYHY KOHCYIBTAMLI0 BiJl KBAJTi(iKOBAHOTO anTeuHOro (axiBIis;

*  30UTbIIEHHS KUIBKOCTI poOOYMX MICIb 38 PaxyHOK CTBOPEHHS a00 PO3MIMPEHHS
mrary ciayx0u o0poOKH 3aMOBIIeHb Ta cityx0u goctaku PIT yu OI13, y pasi 3amyueHHs
OCTaHHBOI'O Ha JIOTOBIPHUX 3aCa/lax;

* 3arBepKeHHA Ta KOHTpoib norpumanas COII Ha Bci ckimanosi mpouecy EPT JI3,
10 € BYKJIINBUM €JIEMEHTOM CHCTEeMU 3a0e3nedeHHs sikocti JI3 Ha maHoMy erami ix o0iry;

*  vyiTKe BU3HaueHHA NpaB cnoxkuBaya JI3 mono ymoB nosepHeHHs JI3 HeHanIeKHOT
SIKOCTI.

Cepen moxnuBux npobiem BrpoBapkeHHs EPT JI3 HaMu BHOKpEeMIIEHO HACTYIIHI:

*  BIpOTiJHE 3POCTAaHHS KITHKOCTI BUIAAKIB (pasbcudikallii Ta moripieHHs SKOCTI
JI3, moB’sA3aHe 3 3aTy9eHHSM TIOCEPETHUIIBKAX CTPYKTYP A0 AocTaBku JI3 KiHIIEBHM CITO-
JKuBauaM — ciryx0 nocrasku @II ado OI13;

*  MOXJIMBI CKJIQJHOIIII IIOJI0 3/{IHCHEHHS JII€BOTO KOHTPOIIIO 3 Ooky DIT ta Teputopi-
ajpHOrO oprany Jlepxiiikciayx0u 3a gorpumanusm OlI13 Hanexxuux ymoB 30epiranus JI13
i1 9ac X JJOCTaBKH CIIOKHBaYYy;

* TIOTEHITIHHE 3pOCTaHHS BUITAIKIB HEKOHTPOIHLOBAHOTO CAMOJTIKYBAaHHSI;

*  CKJIQJIHOIII IIOA0 3a0e3MedeHHs] HAIKHOI (papMarleBTUIHOT OITIKK HaJl MallieHTa-
MU;

*  miABMIICHHS BapToCTi Ha JI3 y 3B’SI3Ky 3 JOAATKOBUMHU BUTPAaTaMU Ha OTPHUMaHHS,
odopMIIeHHSI, TaKyBaHHS Ta JOCTABKY 3aMoBIeHHs JI3 cnokuBauy.

Ha nactymHOMYy erari JOCHIJPKEHHST 3 METOK HAOYHOTO TIPEJICTABICHHS Ta aHAIi3y
ckiaay i 3Micty poOit mono 3aiicaenHs EPT JI3 mamu Oyiio po3poOieHo CTpyKTypHO-
JIOTIYHY CXeMy LBOT0 MpOLECy, 110 YMOBHO OyB MOJUICHUN HAMU Ha J€B’Th OCHOBHHUX
eramis (puc. 3).

Bumnie3o0pakeHy CTPYKTYpPHO-JIOTIUHY CXEMY IpPONOHYEThCS BHKOPHCTOBYBAaTH SK
OCHOBY ISl IPOBEJICHHS peryiaMeHTallii 1 JOKyMEHTyBaHHs npouecy 3ailicaenns EPT JI3
IIUISIXOM PO3POOKHU BiAMOBIMHUX PETIIAMEHTYIOUMX Ta 1HCTPYKTUBHO-METOAMYHUX OKY-
MEHTIB (perTaMeHTiB a00 MeToauK BukoHaHH: niporiecy, COII, pobounx iHCTPYKIIiif TOIIIO).

Ha ocranHbOMy eTarti JOCTIJDKCHHS Ha ITiJICTaBi 3MICTOBHOTO aHauizy mpouecy EPT
JI3 namu Oyno ineHTH(IKOBaHO MOTEHLUiHI pu3uku s sikocTi JI3 mix wac EPT Ta Bu3Ha-
YEHO KOMIUICKC OpraHi3allifHO-IIPaKTUYHHUX 3aXOJIiB MO0 X 3armoOiraHHs 1 MiHIMi3arl
(tabi. 2). [Tpu upomy, sikicts JI3 posrisganacs HAMH B IIHPOKOMY PO3YMIHHI — SIK BIJIIIO-
BIIHICTH crierudikarisM (BUMoraM HOPMAaTHBHO-TEXHIUHOI MOKyMeHTarii 1o JI3 Ta #oro
YIaKOBKH), BUMOTraM Oe3reku Ta e()eKTHBHOCTI, BCTAHOBIEHUM KiTBKICHUM 1 CTIO)KUBYAM
XapaKTEePUCTHKAM, a TAKOXK 1HAMBIAYaJIbHOMY NPU3HAYCHHIO (PEKOMEHIALISIM) JIiKaps Ta
CTaHgapTaM HaJlaHHA (apMaleBTHYHHUX MOCIYT, IO CyNpOoBOIKY0Th npouec EPT JI3.
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3niiicenns 3amosaenns J13 na ped-caiiri
(papManeBTHYHOrO MiANPHEMCTBA

v

Ilpuiimanns Ta pecerpanis 3amosaennn J3,

HaaHHs GapMaLeBTHYHOI KOHCYAbTaNLil

)/

b Croxupay (nauieHT ado Horo sakoHHMI

KoMnieKTyBAHHS, TAKYBAHHSI, MAPKYBAHHS,
BKJIAIECHHN B YIAKOBKY naM’aTkd moao J13 naa
CMOKHBAYA TA 30epPiraHHa CKOMILIEKTOBAHOTO
samosaenns JI3

\ NpeACTABHHK)

7

Bupaya ckomniiekTosanoro 3amoiaenns J13
CHiBPOBITHHRY ciy:#GH 10CTABKH TA
NpoBeIeHAs iforo iHCTPYKTAKY IOA0 YMOB
TpancnopTyBanus i 3bepiranas nux JI3

Ocoba (0cobu), Ha SKY MOKNAAEHO

000B’A3KH MO0 371iiiCHEHH eNeKTPOHHOT

Jocraska 3amosnenns J3 no cnoxupaqa

po3zpibHoi Toprieni JI3

Tepeaaua zamoBaennn JI3 cnoknsayy,
nepeBipKa BMICTY 3aMOBJIEHHS

“ / TN \
\\ \\
3aiilicnennst onaTu 3a gocrasiaeni JI3% N\
r Y
W s e e i
4 vi CniBpobiTHik BAACHOT cyxOH 10CTABKH |
. 1
Bujaua cnoauBady npuMipHIKA 3aMOBJICHHS 3 i (hapmaesTHuHOro nianpuemcrsa abo ]
BiIMITKOK Ipo omaarty OaaEent ! onepaTopa MoLTOBOTO 3B A3KY i
ol
., -/ ‘ﬁ’
Hapanua indopmauil mwoxo npasua 3depiranns
B goMamHix ymosax J13, mo exoasnts 10
3aMOBJIEHHSA Ta NOTPedy0Th 0COOTHBHX YMOB
3bepiranns
e e e e e e e e e e e e e e e e e e e e e e e e -

*Cnoscusay mae npaco nogeprymu JI3 nenanencnol axocmi chigpooimuuKy :
I cayHeon docmasky 03 omamu sa docmaeaeni JI3 ma nocavey 3 Ix :

| docmask Ma/aoo GUMAzamu HEAEHHOS0 GUKOHAHNI 3aMOGTEHHS |
| I

Puc. 3. CTpyKTYypHO-JI0riuHa cxemMa npouecy 31iliCHeHHs eJIeKTPOHHOI po3Api0HOL
TOPTiBJIi JiKapcbKUMU 3aco0aMu
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Hagenenuii y Ta0I1. 2 KOMIUIEKC OpraHi3amiifHO-TTPaKTHIHIX 3aX0iB 1100 3a100iraH-
Hs 1 MiHIMI3amii pusukiB 1st sikocti JI3 mig wac EPT npomonyeThest 11t iMmiemenTarii y
cucremy ynpasiinas sikicTio @I, sike 3xiticaioe EPT JI3, Ta, 30kpemMa, 3arajipHuiA npouec
yIpaBIiHHA pU3UKaMu A sikocTi JI3 Ta hapmaneBTHYHUX TMOCTYT. 3a3HayeHi 3aX01u J10-
TBHO BpaxoByBaTH 1iJ yac po3pobiennst COIl ans pizuux eramnis 3aiiicaendst EPT JI3 ta
JIOKYMEHTAII] III0/I0 YIIPaBIIiHHSA pU3UKamMu s skocTi JI3 (macmopTiB mpodiiiB pU3HUKiB,
PEECTPY PU3UKIB, IJIAHY YIIPABIIHHS PU3HKAMH TOITIO).

BucHnoBkmnu

1. IIpoBeeHO cMCTEMHMI Ta 3MICTOBHUH aHaii3 3aKOHOAABYMX HOBOBBEICHB LIONO
EPT JI3, y3aranbHeHO i CHCTEMaTH30BaHO 3arajibHi Ta CHELialbHi BUMOTH JIO TIOPSIKY
snivicuenss EPT JI3, Bu3HaueHo nepeBaru Ta MOXKIINBI ipodiiemu BripoBamkeHHs EPT JI3.

2. Po3pobiieHo cTpykTypHO-Joriuny cxemy nporecy EPT JI3, sxy mpomonyeThcs BU-
KOPUCTOBYBaTH SIK OCHOBY JUIS TIPOBEIIEHHS peryiaMeHTallii i JOKYMEeHTYyBaHHS TPOIECY
saiicnenns EPT JI3 muisixom po3poOky BiAMOBIAHUX PEIaMEHTYIOUHX Ta iHCTPYKTHBHO-
METOJIMYHUX JIOKYMEHTIB.

3. InenTudikoBaHo moreHuidHI pusuku s sikocti JI3 B ymoBax EPT Ta BH3HaYeHO
KOMIUJIEKC OpTraHi3amiifHO-TTPaKTUIHUX 3aXOMiB IMIOAO iX 3amoOiraHHs 1 MiHIMi3aIlii, 110
MIPOTIOHYETHCS AJIS IMIUIEMEHTAIII] Y 3arajbHUH MPOIEC YIPABIIHHSI PU3UKAMHU JIJIS SIKOCTI
JI3 Ta hapmaneBTHUHUX TIOCIYT, SIKUI Ma€e OyTH HEBiJl'EMHUM €JIEMEHTOM CUCTEMH YITpaB-
muaA skictio @I, mo 3aiiicaroe EPT JI3.

Cnucok BHKOpPpHUCTaHOI JdiTepaTtypu

1. Medicines quality assurance. Official website of World Health Organization. Programmes. Essential
medicines and health products. — Pexxum noctymy: http://www.who.int/medicines/areas/quality safety/quality
assurance/en

2. CyvacHa KOHIICTIIIisl 3a0€3MCUCHHS SIKOCTI JIIKAPChKUX 3aC00iB: KOJIEKTHBHA MOHOTpadis / 3a HayK. pell.
H. O. Bemiomnesoi. — Binnuig: TOB «Hinan-JIT», 2018. — 400 c.

3. Assche K. V., Giralt A. N., Caudron J. M. et al. Pharmaceutical quality assurance of local private
distributors: a secondary analysis in 13 low-income and middleincome countries // BMJ Glob Health. — 2018.
— N 3. —P. 1-10. https://doi.org/10.1136/bmjgh-2018-000771

4. Jlebeow C. O., Hemuenxo A. C. Kontent-aHani3z odiliifHUX JOKYMEHTIB 111010 00iry danbcugikoBaH-
HUX JIKIB B Ykpaini 3a 2017-2020 poku // ®apmar. xypH. — 2021. — T. 76, Ne 4. — C. 3-15. https://doi.
org/10.32352/0367-3057.4.21.01

5. 3akoH Ykpainu «IIpo BHeceHHs 3MiH 10 ctarTi 19 3akony Ykpaiau «IIpo mikapchki 3aco0m» 00
3iHCHEHHs eIeKTPOHHOT PO3apiOHOT TOPriBii JiKapchkuMu 3acodammy» Bz 17. 09. 2020 p. Ne 904-1X. — Pexxum
noctymy: https://zakon.rada.gov.ua/laws/show/904-20#Text

6. Directive 2001/83/EC of the European Parliament and of the Councilof 6 November 2001 on the Community code
relating to medicinal products for human use. — Pesxum noctyry: https://ec.europa.cuw/health/sites/health/files/files/eudralex/
vol-1/dir 2001 83 consol 2012/dir 2001 83 cons 2012 en.pdf

7. lawxkos B. M. [IpaBoBi 0cOOMMBOCTI TUCTAHIIMHOI TOPTiBIIi JIKAPCHKUMH 3ac00aMt: TIEPCIIEKTHBHU pe-
anizauii nonoxens 3axony // lotmwxueBuk «Anrtekay. —2020. — Ne 42 (1263). — Pexxum nocrymy: https://www.
apteka.ua/article/570091

8. Bonkosa A. B., Bonoapyw I €., Puwyenxo O. O., [Ipockyposa A. O. JlocnimkeHHs miaxoaiB 10 GpopMyBaH-
HsI 3aKOHOJIABCTBA y Chepi eNeKTPOHHOI po3apiOHOT TopriBii JiKapchkuMu 3acobamu // ScienceRise: Pharmac.
Sci. —2021. =N 5 (33). — P. 64-70. https://doi.org/10.15587/2519-4852.2021.201074

9. Littlejohn C., Baldacchino A., Schifano F., Deluca P. Internet pharmacies and online prescription drug
sales: a cross-sectional study // Drugs: Education. Prevention and Policy. — 2005. — P. 5-80.

10. Ignjatovic D., Cogoljevic M. C. The importance of modern pharmacy marketing to conquer new
markets through electronic pharmacy // Int. Rev. — 2019. — N 3—4. — P. 121-125. https://scindeks-clanci.ceon.
rs/data/pdf/2217-9739/2019/2217-97391903 1211.pdf

11. IToctanosa KaGinety MinictpiB Ykpainu Big 30. 11. 2016 p. Ne 929 (i3 3minamu) «IIpo 3aTBepmKeHHs
JlineH3ifHUX yMOB MPOBaKEHHS TOCIOAAPCHKOI AiSUIBHOCTI 3 BUPOOHHUIITBA JIIKAPCHKUX 3ac00iB, ONTOBOI Ta
Po3apiOHOT TOPTiBIIi JIKAPCHKUMU 3ac00aMH, IMITOPTY JTIKApPChbKHUX 3aC00iB (KpiM aKTHBHHX (papMalleBTHIHNX
iHrpenieHTiB)». — Pexxum nocrymy: https://zakon.rada.gov.ua/laws/show/929-2016-%D0%BF#Text

13

ISSN 0367-3057, ®apmayesmuunuii scypuan, 2021, T. 76, Ne 6



12. IlocranoBa Kabinery MinictpiB Ykpainu Bix 22. 09. 2021 p. Ne 1002 «IIpo BHecenHs 3miH 1o Jli-
LEH3IHHNX YMOB MPOBA/DKEHHS TOCHONAPCHKOI MisUIBHOCTI 3 BUPOOHMIITBA JIIKAPCHKUX 3aC00iB, ONTOBOI Ta
Po3apiOHOT TOPTiBiIi JIKAPCHKUMH 3ac00aMH, IMITOPTY JIIKapChbKHUX 3aC00iB (KpiM aKTHBHUX (papMalleBTHYHUX
IHTpe/ieHTIB) Ta 3aTBepKeHHsT THIIOBOI popMu JOroBOpY NPO 3IHCHEHHS TOCTaBKH JIIKAPCHKUX 3aC00iIB KiH-
LIEBOMY CIIOXKHBady». — Pexxum noctymy: https://zakon.rada.gov.ua/laws/show/1002-2021-%D0%BF#Text

References

1. Medicines quality assurance. Official website of World Health Organization. Programmes. Essential
medicines and health products. — Pesxum noctymy: http://www.who.int/medicines/areas/quality safety/quality
assurance/en

2. Suchasna kontseptsiia zabezpechennia yakosti likarskykh zasobiv: kolektyvna monohrafiia / Za nauk.
red. N. O. Vetiutnevoi. — Vinnytsia: TOV «Nilan-LTD», 2018. — 400 s.

3. Assche K. V., Giralt A. N., Caudron J. M. et al. Pharmaceutical quality assurance of local private
distributors: a secondary analysis in 13 low-income and middleincome countries // BMJ Glob Health. — 2018.
—N 3. —P. 1-10. https://doi.org/10.1136/bmjgh-2018-000771

4. Lebed S. O., Nemchenko A. S. Kontent-analiz ofitsiinykh dokumentiv shchodo obihu falsyfikovannykh
likiv v Ukraini za 2017-2020 roky // Farmats. zhurn. — 2021. — T. 76, Ne 4. — S. 3-15. https://doi.
org/10.32352/0367-3057.4.21.01

5. Zakon Ukrainy «Pro vnesennia zmin do statti 19 Zakonu Ukrainy «Pro likarski zasoby» shchodo
zdiisnennia elektronnoi rozdribnoi torhivli likarskymy zasobamy» vid 17. 09. 2020 r. Ne 904-IX. — Rezhym
dostupu: https://zakon.rada.gov.ua/laws/show/904-20#Text

6. Directive 2001/83/EC of the European Parliament and of the Councilof 6 November 2001 on the Community
code relating to medicinal products for human use. — Rezhym dostupu: https://ec.europa.ewhealth/sites/health/files/files/
eudralex/vol-1/dir 2001 83 consol 2012/dir 2001 83 cons 2012 en.pdf

7. Pashkov V. M. Pravovi osoblyvosti dystantsiinoi torhivli likarskymy zasobamy: perspektyvy realizatsii
polozhen zakonu // Shchotyzhnevyk «Aptekay. — 2020. — No 42 (1263). — Rezhym dostupu: https://www.
apteka.ua/article/570091

8. Volkova A. V., Boldar H. Ye., Ryshchenko O. O., Proskurova Ya. O. Doslidzhennia pidkhodiv do
formuvannia zakonodavstva u sferi elektronnoi rozdribnoi torhivli likarskymy zasobamy // ScienceRise:
Pharmac. Sci. —2021. - N 5 (33). — S. 64-70. https://doi.org/10.15587/2519-4852.2021.201074

9. Littlejohn C., Baldacchino A., Schifano F., Deluca P. Internet pharmacies and online prescription drug
sales: a cross-sectional study // Drugs: Education. Prevention and Policy. — 2005. — P. 5-80.

10. Ignjatovic D., Cogoljevic M. C. The importance of modern pharmacy marketing to conquer new
markets through electronic pharmacy // Int. Rev. — 2019. — N 3—4. — P. 121-125. https://scindeks-clanci.ceon.
rs/data/pdf/2217-9739/2019/2217-97391903 1211.pdf

11. Postanova Kabinetu Ministriv Ukrainy vid 30. 11. 2016 r. Ne 929 (iz zminamy) «Pro zatverdzhennia
Litsenziinykh umov provadzhennia hospodarskoi diialnosti z vyrobnytstva likarskykh zasobiv, optovoi ta
rozdribnoi torhivli likarskymy zasobamy, importu likarskykh zasobiv (krim aktyvnykh farmatsevtychnykh
inhrediientiv)». — Rezhym dostupu: https://zakon.rada.gov.ua/laws/show/929-2016-%D0%BF#Text

12. Postanova Kabinetu Ministriv Ukrainy vid 22. 09. 2021 r. Ne 1002 «Pro vnesennia zmin do Litsenziinykh
umov provadzhennia hospodarskoi diialnosti z vyrobnytstva likarskykh zasobiv, optovoi ta rozdribnoi torhivli
likarskymy zasobamy, importu likarskykh zasobiv (krim aktyvnykh farmatsevtychnykh inhrediientiv)
ta zatverdzhennia Typovoi formy dohovoru pro zdiisnennia dostavky likarskykh zasobiv kintsevomu
spozhyvachu». — Rezhym dostupu: https://zakon.rada.gov.ua/laws/show/1002-2021-%D0%BF#Text

Hapitinmna no penaxmii 15 mucromana 2021 p.
[puitasro no npyxy 25 nuctonaga 2021 p.

14

ISSN 0367-3057, @apmayesmuunuii scypuan, 2021, T. 76, Ne 6



0. O. Komapiza ! (https://orcid.org/0000-0001-6375-5732),

C. T. Y6oros ? (https://orcid.org/0000-0002-9684-7323),

H. B. Cypraesa ? (https://orcid.org/0000-0002-2533-1725),

B. I. Tomopoga 2 (https://orcid.org/0000-0003-3642-4318),

JI. O. ®enoposa ? (https://orcid.org/0000-0001-5320-5040)

! Minicmepcmeo oxoponu 300pog’ss Vkpainu, m. Kuis

? Hayionanenuil yHigepcumem oxopotu 300pog s Vpainu imeni I1. JI. llynuxa, m. Kuig
JOCJIIKEHHS MTEPEBAT TA PU3UKIB EJIEKTPOHHOT PO3JIPISHOI TOPTIBJII JIIKAPCHKUMU
3ACOBAMU

KorouoBi cioBa: sikapcbki 3aco0H, eIeKTPOHHA (IUCTaHIIHHA) po3piOHa TOpriBis, GapMareBTHIHE
HiNPUEMCTBO, AITEIHUH 3aKJIaJl, PU3UKH JJIST STKOCTI

AHOTANIIA

OpHUM 13 HaBOXJIMBIIINX MUTaHb, I10 3HAXOAATHCS Y (POKYCl yBaru HayKOBIIIB Ta MPAKTHKIB (apmariii,
€ 3a0e3MeueHHs SIKOCTI JIIKapChbKUX 3ac00iB Ha BCiX eramax iX ykurTeBoro uukiy. [lounnaroun 3 2021 poky, B
VYkpaini 0yJ10 103BOJICHO PO3/IpiOHY peaizaliio JiKapchbKuxX 3aco0iB yepes3 Mepexky IHTeprer. Cucrema esek-
TPOHHOT (JUCTaHIIKHOT) pO3APiOHOT TOPTIBIII Ma€e CBOT OYEBHU/IHI TIEPEBATH ISl CIIOKHBAUIB (hapMaleBTUIHUX
MIOCITYT, aJie TAKOXX 1 CBOT MOTEHITIMHI PU3UKY JJISI IKOCTI JIIKAPCHKUX 3aC001B, IO peai3yloThCs.

MeTor0 TOCIHIIKEHHS € aHali3 3aKOHOAABYMX HOBOBBEICHB IOAO €IEKTPOHHOI PO3ApiOHOI TOpriBmi JIi-
KapChKUMH 3aC00aMU, BU3HAUCHHS MEPEeBar Ta MOXJIMBHUX MpoOsieM i BOPOBADKEHHS, 1AeHTH ]Ik TOTeH-
IHAX PU3HKIB JUTS AKOCTI JIIKAPChKUX 3aCO01B MM Yac eIeKTPOHHOI pO3/piOHOT TOPTIiBIIi Ta BU3HAUYCHHS Op-
raHi3alifHO-IPAKTHYHKIX 3aXO0/IiB MO0 1X 3armo0iraHHs Ta MiHiMi3arlii.

Marepianamu TOCIiKEHb CTalIM HayKOBi IyOJikamii, 3aKOHOIaBYi 1 HOPMaTHUBHO-TIPABOBI aKTH YKpaiHU
ta €C, my6niuna iHpOpMaIlist opraHiB Jiep>kaBHOI BIaay Ta (papMaleBTUUHHX IMiAMPHEMCTB, JaHi BIACHHUX
CHOCTEPEIKEHB. Y pOOOTI BUKOPUCTOBYBAIM METOIM: CHCTEMHOTO Ta 3MICTOBHOT'O aHaJi3y, y3araJbHEeHHs, CHC-
Tematu3ailii, CTpyKTypHO-JIOTiYHHH, Bi3yalbHO-TpadiaHui.

[poBenennii anaini3 [prepesn HaykoBoi i mpodeciiiHOl TiTepaTypy MOKa3as, 0 BITYU3HSIHI Ta 3apyOiXKHI
BUCHI JIOCITI/PKYBaJIH IPABOBI, COLiaIbHO-eKOHOMIYHI Ta MAPKETHHIOBI ACIIEKTH 31HCHEHHS €IEeKTPOHHOT pO3-
JIpiOHOT TOPTiBMi JTiKapChKUMHU 3acobamu. Hamu 1ie MUTaHHS BHBYAIOCS 3 TMO3UINH 3a0€3ICUCHHS SKOCTI Ta
YIPaBIiHHS PUSUKAMHE IS SIKOCTI JIIKAPCHKUX 3aC001B.

Y poGOTi IpOBEACHO CUCTEMHUI Ta 3MICTOBHHUI aHai3 3aKOHOAABYMX HOBOBBEIEHB MO0 €IEKTPOHHOT
Po3api6HOT TOPTiBIIi JIKAPCHKUMH 3ac00aMu, y3arajibHEHO i CHCTEMaTH30BaHO 3arajibHi Ta ClielialbHi BAMOTH
JI0 TIOPSIAKY ii 311MICHEHHs, BU3HAUCHO IepeBaru Ta MOXIMBI MpoOiIeMH BIpoBapKeHHs. Po3poliieHo cTpyk-
TYPHO-JIOTIYHY CXEMY IIPOIIECY €JIeKTPOHHOI Po3/piOHOI TOPTIBII JIKAPCHKUMH 3aC00aMH, Ky IPOHNOHYEMO
BUKOPHCTOBYBATU K OCHOBY JJIsSI IIPOBEJCHHS perIaMeHTaNil i JJOKyMEHTYBAaHHS IIPOILECY 3[iHCHEHHS eIeK-
TPOHHOT PO3APiOHOT TOPTiBIIi JIKAPCHKUMH 3ac00aMHU IUIIXOM PO3POOICHHS BiTIOBITHUX PETIAMEHTYIOUUX Ta
IHCTPYKTUBHO-METOIUYHHX JOKYMEHTIB (PErIaMeHTiB a00 METOANK BUKOHAHHS MPOLECY, CTAHAAPTHHX OIepa-
LIHUX pouenyp, poOOYHX IHCTPYKILiH TOIIO).

3a pe3ynbTaTaMu TOCTIKCHB iICHTH(IKOBAHO MTOTCHIIHI PU3UKH JIJISI IKOCTI JTIKAPCHKUX 3aC001B B yMO-
BaX EJIEKTPOHHOI po3ApiOHOT TOPriBii Ta BU3HAYEHO KOMILIEKC OpraHi3aliifHO-IIPAaKTHYHMX 3aXOAiB IIO/0 1X
3ano0iraHHs 1 MiHIMI3aIlil, IO MPOMOHYETHCS IS IMIUIEMEHTAIII] y 3araJlbHII POLIEC YIPABIiHHS PH3HKAMHU
JUTS SIKOCTI JIIKapChKHUX 3aC001B Ta (papMalleBTUYHUX MTOCIYT, AKUI Ma€ OyTH HEBiZl' €MHUM €IIEMEHTOM CHCTEMHU
YIPaBITiHHS SKICTIO (hapMareBTUYHOTO i IPUEMCTBA, L0 3iIICHIOE eIEKTPOHHY PO3APiOHY TOPTIBIO JIiKap-
ChKMMHU 3acobaMu. BkasaHi 3axoaM JOIIJIBHO BPaxoBYBATH I1iJ] 4ac PO3POOJICHHS CTaHIAPTHUX ONEPALifHIX
HpoLeayp [UIsl PI3HUX eTalliB 3/1iHCHeHHS eJIeKTPOHHOT po3apiOHOT TOPTiBIIi JIIKAPCHKUMHU 3aC00aMHU Ta JIOKY-
MEeHTaMil MO/10 YHPaBIIHHI PU3NKaMH JUIS IKOCTI JTIKapChKHUX 3ac00iB (TacmopTiB mpodiliB pU3HKIB, peecTpy
PU3UKIB, IUTaHY YIPABIiHHS PH3HKAMH TOLIO).
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WCCJIEIOBAHUE ITPEMMYIIECTB Y PUCKOB 3JIEKTPOHHOM POSHUYHOM TOPTOBJIU
JIEKAPCTBEHHBIMU CPEJICTBAMU

KonroueBnle ci1oBa: 1eKapCTBEHHBIE CPEICTBA, DIEKTPOHHAS (AMCTAaHIMOHHAS ) POSHUYHASI TOPTOBILA,
(hapmarieBTHIECKOE IPEANPHATHE, aITEIHOE YIPEXKICHHIE, PUCKH JJIsI KadecTBa
AHHOTALUA

OnHMM U3 BaKHEHIIIMX BOMPOCOB, HAXOAAMMXCS B ()OKyCe BHUMAHUS YUEHBIX M MPAKTHKOB (papMaruu,
sIBIAETCSl 0OecreueHne KauecTBa JIEKapCTBEHHBIX CPEJCTB HAa BCEX ITaNaxX MX >KM3HEHHOro Iukia. HaunHas
¢ 2021 roxma, B Ykpaune Obuta pa3zpelleHa pO3HHYHAs peann3anusi JeKapCTBEHHBIX CPEACTB 4yepe3 ceTh WH-
TepHeT. CucTeMa 2JIeKTPOHHOH (ANCTAaHIMOHHON) PO3HUYHON TOPrOBIM MMEET CBOM OYEBHIHBIC IIPEUMYIIIe-
CTBa JUIS MOTpebuTenell GpapMaleBTHUECKUX YCIIYT, HO TAKKe W CBOM MOTEHIHAJIbHBIC PHCKU JUI KayecTBa
peaan3yeMbIX TeKapCTBEHHBIX CPEICTB.

Llensto mccnenoBaHus SIBASAETCS aHANIN3 3aKOHOAATENBHBIX HOBOBBEIECHUI OTHOCHTENBHO NIEKTPOHHOMN
pOSHHqHOi'I TOPTOBJIN JICKAPCTBEHHBIMU CPEACTBAMHU, ONPEACIICHUE NPEUMYIIECTB U BO3MOXHBIX HpOGJ’IeM
ee BHEAPCHUs, MIACHTU(HKAIMS MOTCHIMAIBHBIX PHCKOB ISl KayecTBa JICKAPCTBEHHBIX CPEICTB B XOJE
SNIEKTPOHHOI PO3HHYHON TOPTOBIM W ONpeeTeHHe OPraHU3alHOHHO-IPAKTHIECKUX MEPONpPHUSITHIl M0 MX
MIPEIOTBPAIICHUIO 1 MHHIMHU3AIIIH.

Marepuanamu UCCIE€AOBAHMI CTANM HAyYHBIE ITyOIMKAINH, 3aKOHOJATEIbHBIC 1 HOPMaTHBHO-TIPABOBEIE
axTbl Ykpaunsl 1 EC, myOnuyHas nHOpMaIus OpraHoB rocyJapCTBEHHON BIacTH U papMaleBTHYECKHX Mpe/-
HPHUSATHH, TaHHbIe COOCTBEHHBIX HAOMIOAeHUI. B paboTe UCIIONB30BaIM METO/IBI: CHCTEMHOTO U COZIEPIKATEIIb-
HOTO aHaynmn3a, 0000IIeH s, CHCTEMaTH3alNH, CTPYKTYPHO-JIOTHYECKHH, BU3yalbHO-TpadHIeCKuil.

[IpoBeneHHBIN aHANMM3 MCTOYHUKOB HAYYHOH M TNPOQECCHOHAIBHONM JIUTEpaTypbl MOKas3al, dTo
OTeYeCTBEHHBIE 1 3apyOe)KHBIE yIEeHBIC HCCIIEI0BANIH IIPABOBBIC, COIUATLHO-?PKOHOMUIECKIE M MAPKETHHTOBBIS
aCTIEKTHI OCYIIECTBICHNUS SIEKTPOHHOH PO3SHUYHON TOPrOBIH JIEKAPCTBEHHBIMH cpeficTBaMu. Hamu 3TOT BO-
IpoC M3yvalcs ¢ MOo3uIuil obecredeHHs KauecTBa M YNPABIEHUS PHCKAMHU JUISl KAueCTBa JIEKAPCTBEHHBIX
CpeJICTB.

B pabore npoBenieH cUCTEMHBIN 1 COfIepKATEIbHBIN aHaIN3 3aKOHOAATEIEHBIX HOBOBBEICHHH OTHOCH-
TEJIFHO AJIEKTPOHHON PO3HUYHON TOPTOBIIH JIEKaPCTBEHHBIMHU CPEICTBAMH, 0000IIEHBI M CHCTEMATH3HPOBAHBI
o01ue U crenuanbHbIe TPeOOBAHMS K ITOPSIKY €€ OCYIIECTBICHHS, OTIPEETICHBI TPENMYIIECTBA  BO3MOKHBIS
npo6neMsl BHepeHus. Pazpaborana CTpyKTypHO-JIOTHYECKas CXeMa IpoIiecca SIEKTPOHHON PO3HUIHON TOP-
TOBJIH JIEKAPCTBEHHBIMH CPEJICTBAMHU, KOTOPYIO MPEAJIaraeTcst HCIONb30BaTh Kak OCHOBY JUIs IIPOBEJICHNUS pe-
IIaMEHTAlUK M JIOKYMEHTHPOBAHUS TPOIecca OCYIIECTBICHUS JIEKTPOHHOI PO3HUYHOI TOProOBIN IyTeM
pa3pabOTKH COOTBETCTBYIOIINX PEMIAMEHTHPYIOIIMX M MHCTPYKTHBHO-METOJHYECKHUX OKyMEHTOB (peria-
MEHTOB WJIH METO/IUK BBITIOJIHEHUS TIPOIeCcCa, CTAaHIaPTHBIX OTIEPAI[OHHBIX IIPOIIEAYP, paO0INX HHCTPYKIIHI
U T IL).

ITo pe3yabTaTam HCCIIeI0BaHHI HICHTU(GUIIMPOBAHBI TOTEHIMAIbHBIE PUCKH JUIS KAYeCTBA JIEKapCTBEHHBIX
CPEACTB B YCJIOBHAX AIEKTPOHHOIN PO3HUYHOI TOPrOBIIH U ONIpe/ieIeH KOMIUIEKC OpraHM3allMOHHO-TIpaKTHiec-
KHX MEPONPHITHH [0 UX MPEJOTBPAILLEHHIO U MUHUMHU3ALUH, IIpe/yIaraeMbli U1l UMIUIEMEHTAIMU B OOLIHI
MIPOIeCC YIPABICHUS PICKaMU TSI KauecTBa JIEKapPCTBEHHBIX CPE/ICTB U (hapMalleBTUUSCKHUX YCIYT, KOTOPBIi
JIOJDKEH OBITH HEOTHEMJICMBIM 3JIEMEHTOM CHCTEMBI YIPABICHHS Ka4eCTBOM (hapMaleBTHUECKOTO MPeANpH-
SITUSI, OCYIIECTBIIIONIETO MEKTPOHHYIO PO3HHYHYIO TOPTOBIIO. YKa3aHHBIE MEPONpPHUSATHS LEenecooOpasHo
YUHUTBIBATh NPH pa3pabOTKe CTaHIAPTHBIX OMEPAMOHHBIX TPOIEAYP IS PA3INUHbBIX 3TANIOB OCYIIECTBICHHS
3HeKTp0HHOﬁ pOSHM'—{HOFI TOPIOBJIM JICKAPCTBEHHBIMU CPEACTBAMU U JOKYMEHTALUU 110 YIIPABJIICHHUIO PUCKAMU
KayecTBa JICKAPCTBEHHBIX CPE/CTB (ITacIiopToB NMpoduiieil pUCKOB, peecTpa PHCKOB, TIaHa YIPABICHUS PHC-
KaMH | T. IL.).
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STUDY OF THE ADVANTAGES AND RISKS OF ELECTRONIC RETAIL TRADE IN MEDICINES
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ABSTRACT

One of the most important issues of interest to scientists and practitioners of pharmacy is medicines quality
assurance at all stages of their life cycle. From 2021 in Ukraine, the retail trade of medicines via the Internet
was allowed. The system of electronic (distance) retail trade (ERT) has its obvious advantages for consumers
of pharmaceutical services, but also its potential risks for the medicines quality being sold.

The aim of the study is analysis of legislative innovations on ERT in medicines, determination of advantages
and possible problems of ERT in medicines, identification of potential risks to the medicines quality during
ERT and determination of organizational and practical measures to prevent and minimize them.

The research materials were scientific publications, legislative and regulatory acts of Ukraine and the
EU, public information of public authorities and pharmaceutical enterprises, data from own observations.
The following methods were used in the work: system and content analysis, generalization, systematization,
structural-logical, visual-graphic.

The analysis of sources of scientific and professional literature showed that domestic and foreign scientists
have studied the legal, socio-economic and marketing aspects of ERT in medicines. We studied this issue from
the standpoint of quality assurance and risk management for the medicines quality.

The paper provides a system and content analysis of legislative innovations on ERT in medicines,
summarizes and systematizes the general and special requirements for the procedure for ERT in medicines,
identifies the advantages and possible problems of ERT in medicines. The structural and logical scheme of
the ERT in medicines process is developed. It is proposed to use this scheme as a basis for the regulation
and documentation of the ERT in medicines process by developing appropriate regulatory and instructional
documents (regulations or techniques for performing the process, standard operating procedures, work
instructions, etc.).

According to the research results, the potential risks for the medicines quality in the conditions of ERT are
identified and the complex of organizational and practical measures for their prevention and minimization is
determined. It is proposed to implement this complex in the overall risk management process for the medicines
quality and pharmaceutical services, which should be an integral part of the quality management system of the
pharmaceutical enterprise that performs ERT in medicines. These measures should be taken into account when
developing standard operating procedures for different stages of ERT in medicines and documentation on risk
management for the medicines quality (passports of risk profiles, risk register, risk management plan, etc.).

Enexmponna adpeca ons nucmyeanns 3 asmopamu: ubogov@ukr.net

(Yooros C. I)
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B Vkpaini 3arBepmxeHo Hakaz MinicrepctBa oxoponu 310poB’st (MO3) Vkpainu Big
04. 06. 2021 p. Ne 1119 «IIpo 3arBepmxenns [1nany 3axo/iB, CHIpSMOBaHHUX Ha peatizaiio
eKCTIEpTHHUX TPOTIO3HUIIiH, HaJaHUX TrpoMaJickkoro opranizamiero (I'0O) “ExcrniepTHa crinb-
HOTa TaIlieHTiB Ykpainu». [IpoBenena excreptusa gisutbHOCTI MO3 CTOCOBHO CTBOPEHHS
YMOB JUTsl PYHKITIOHYBaHHS Ta PO3BUTKY allT€YHOTO BUPOOHHUIITBA JIiIKapChKuX 3ac00iB (JI3)
13 IEpCOHAJII30BAHUM JIO3yBaHHSAM ISl 3aJI0BOJICHHS TIOTPed ypa3NuBUX TPy Hali€HTIB,
30KpeMa JUisl JIIoJIeH MOXHUIIOTO BiKy, AiTeH, XBOpUX Ha opdaHHI 3aXBOPIOBAHHS, OHKOJIO-
riuHi 3aXBOPIOBaHHS, TeMO(iJIiI0, a TAKOXK OILIHKA BiAOBIIHOCTI BUMOTaM €BPOINECHCHKUX
KpaiH y miit cdepi [1].

3a mannMu aHaMITHIHOI MOBiAKKA ['O «EXCHepTHOT CIUIBHOTH MAIliEHTIB YKpaiHm» B
VkpaiHi 3a octanHi 17 pokiB CYyTTEBO 3MEHIIMIACS KIJIBKICTh anTeK 3 €KCTEMIOPaJIbHUM
BurotoBieHHsM. Y 2004 p. 1319 anTek Mao JimeH31r0 Ha BUTOTOBIEHHS JikiB, y 2010 p.
— 593 anrek, a'y 2021 p. — mume 299. Cranom Ha TpaBenb 2021 p. mineH3il0 Ha BUTOTOB-
nennst ekcremnopansaux JI3 (EJI3) y JIbBiBChKiN 00sacTi MaroTh 38 antek, y XapKiBChKil
— 22 amrexn, Yepkacekiit — 20, Onecwkiit — 19, KuiBepkiit — 14, onenpkiit, Jrinmpomne-
TpOBCHKiH, IBano-DpankiBchKii Ta PiBHEHCHKINH — 110 13, 3amopizekiii — 11, y inmmux 14
obmactsix — MeHII HiX 10 BUpOOHWYHX arTek Ha KOXKHY 005acTh, y KipoBorpaacekiit — cu-
Tyarisi KpUTHYHA, JIUIIE 1Bi BUPOOHUY1 anTexu [2].

Cutiji KOHCTaTyBaTH, 1110 OCHOBHHMH NMPUYMHAMH 3MEHIICHHS KiJTbKOCTI BUPOOHUYMX
anTeK € 3aBHIIEHI BUMOTH JI0 OTPUMAaHHS JIEH3ii, HeIoCTaTHE KaapoBe 3a0e3reueHHs —
BiJICYTHICTH ITPOBi30PiB, K1 BOJIOIIIOTH BMIHHSIMH BUTOTOBIJIEHHS €KCTEMIIOPAIBHUX JIKIB,
HU3BKI Tapudu «taxa laborumy» [2].

Bapto 3a3naunty, mo B Ykpaini Hemae oimiifHOT Kiacudikarii anTex 3a crerianizari-
€10, TOOTO 3a rPyIaMH XBOPHX 1 KATETOPIsIMU HACEJICHHS, SIKi IEPEBAYKHO BOHU 0OCIYTOBY-
10Th, HANIPUKIIAJ], «ANTeKa MaTepi i AUTUHWY», TepiaTpUyHi alTeKH, I JepMaTOIOTIHHUX
XBOpHX TOIO. Y MicTi JIbBOBI Jii€ o/iHa criemiaizoBana anreka — e T30B «AnTteka marepi
1 muTUHWY, Xo4ya Ha modaTky XXI cromitrsa y JIbBOBI Oyllo 4OTHpPH Taki CHerliami3oBaHi
ANTeKH.

B €sponi ta CILIA excremnopanbHO BUTOTOBJIEHI JI3 TpuBanuii yac mo3UIIOHYIOTh-
sl SIK MperapaTh Uil MoTped KOHKPETHOTO CIIOKMBava. 3a 1HAUBILya IbHUMH TPOIUCAMHU

© Komnexrus aBTopis, 2021
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TOTYIOTh BCi anrTeku ABCTpii, BemukoOpuranii, Ipmannii, JIlrokcemOypry, Hinepmannis, Hi-
veuunan, Oianguaii Ta Opannii, OinpmicTs antek Itamii, Hopserii Ta [lomemii ta gesxi
antexu ['pemii, Janii, [lIBenii Ta Ykpainu [3].

VY mpoBiIHUX KpaiHaxX CBITy peatizyeTbcss KoHLENIis «epcoHanizoBaHuX JTIKapChKHX
3aco0iBy, sKa Ma€ Ha METI 3a0€3MEUUTH OJIArONOoNTyYys Ta MiJBUIUTH SKICTh KHUTTS MAalli-
€HTiB. BiAmoBiAHO 10 ToNOKeHs €Bporneiickkoro Coro3y, MepcoHaIi3oBaHa MEAUIIMHA — I1€
3a0e3MeUCHHS HAJIC)KHOTO JIIKYBaHHS BiMIOBITHO J0 TTOTPEO MaIieHTa, y HeoOXiaHIi 1031 Ha
BIZIMOBITHUI KypC, TOOTO, MPUTOTYBaHHS JliKapchkux (opm (JID) BiamoBimHO 10 iHIUBIIY-
aJIbBHUX 0COOJIMBOCTEN XBOPOTO, BPAXOBYIOUH BiK, CTaTh, Macy Tija, CYMyTHI 3aXBOPIOBaHH:,
asepriyxi IposiBY TOIO. 3rifHo 3 BU3HaYeHHsM HarionansHoi akagemii Hayk CLLIA (National
Academy of Sciences — NAS) niepcoHiikoBaHa MeIHUIIMHA — [I¢ BAKOPUCTAHHS TEHOMHOIO,
eMireHOMHOTO TPHIOMY JIIKIB, I00 IarHOCTYBATH 1HIMBITyaIbHIN CTAH 3aXBOPIOBAHHS Ta
3a0e3MeUnTH Kpalle iHAuBiyanbHe JiKyBaHHs. [lepcoHanizoBane BU3HAUCHHS HEOOX1THOTO
JI3, sikuit Moxxe OyTH BUTOTOBIIEHHH, BIZIIIOBITHO /10 0COOIMBOCTEN KOXKHOTO TaItieHTa [3].

JI3 s 3acTocyBaHHS y MEAiaTPUYHIN MPAKTUI HEIOCTaTHBO MpeACTaBlieH] Ha dap-
MAalleBTHYHOMY PHHKY, OCOOIHMBO IS JTIKyBaHHs y cranioHapi. Jlikapi mpu3Ha4aloTh JIiKH
y 03yBaHHSIX, K1 BificyTHI B [lepkaBHOMY peectpi JI3 Ykpainu. YacTo mikapi BUITUCYIOTb
PEIEeNT Ha Iperapar AJIs J0POCIIoTo, i o0 OTpUMAaTH 103y TSl TUTHHH, HEOOX1THO TiTUTH
Ha 4, 6, 8 yacTH OfHY TabIETKY, 10 HE Ja€ 3MOTY MaMi TPaBUIHLHO TIPOBECTH JT03YBaHHS
i 3a0e3meunTy ePeKTUBHICTh JIIKyBaHHS JIUTHUHH, 0COOIMBO HEMOBIATH. Tomy st 3a0e3-
MIEYSHHSI TOYHOCTI JI03YBaHHS JKUTTEBO HEOOX1IHUM € eKCTeMITOpaibHe BUTOTOBICHHS JID.

[MpobGnemaruka npu3HAYCHHS JIIKIB IITSAM 32 HezapeecToBaHnMH nokazamu (off label)
€ aKTyaJbHOIO B YCIX KpaiHaxX CBITY. ¥ MDKHApOIHUX MMyONiKallisX MpeaCTaBIeHO, 10 J10-
CIKEHHS MarOTh OYTH 30CepekeHi Ha OIIHIN YMOB Ta JOIIIFHOCTI MIPU3HAYCHHS JIiKiB
3a He3apeeCTPOBAHUMH MOKa3aMHU 1, IMOBIPHO, [UIs TIOKpALIeHHs (apMakoTeparii JIikapsm
HeoOXi/lHa po3poOKa peKOMEHAaLill 100 JIiKiB, SIKi HE BiANOBIAalOTH BUMOraM. AHai3
OTJIS/IIB IIO/I0 HE3apEeeCTPOBAHUX JiKiB y aiteid 3a 2008 p. mokasas, 1110 HalyacTile mpu-
3HAYal0Th CEePIEBO-CYMHHI npemnaparu — 60%, antubakTepiaibhi 3acodu — 42%, 3acobu
JUTSE TIKyBaHHS AUXanbHOi cuctemMu — 30%, IMITyHKOBO-KHIIIKOBOI cucTeMu — 25% Ta aHai-
TeTUKH 1 )Kapo3HIKyrodi — 3% [4]. Lle € akTyanbHAM Ta JKUTTEBO BOXKIMBUM TS 3a0e31e-
YEeHHS! HOBOHAPO/DKEHUX 1 HEMOBIIAT 110 1 poky, niTed 10 5 pokiB i crapmux. Hanpuxiaz,
HeoOXiiHe 103yBaHHs Kapaionoriunux npenapariB y 0,001-0,005 r, a niku mpoMHUCIOBOTO
BUTOTOBJICHHS y TaKMX JIO3yBaHHSIX BIJICYTHI 1 iX 3aCTOCYBaHHSI CTa€ HEMOKIUBUM, TOMY
HEOOX1THUM € eKCTeMITOpalibHe pUrotyBanHs JI3 3a iHIUBIya TbHAM MTPU3HAYCHHIMH JTi-
Kapsi 3aJIKHO BiJ] BIKy Ta MacH Tijla JUTHHH, CYyTHIX MATOJIOTIH TOIIO.

[Ipobnemaruky peanbHOTO CTaHy BUTOTOBIEHHs ekctemmnopanbanx JI3 (EJI3) B Ykpaini
posrmsinanu y myomikanisx Kocsaenko K. JI., Maitauny 1O. B. (Kauepaii), Hemuenko A. C.,
[Monosko H. I1., Catuns M. J1., Yepaux B. I1. Tain. [5-§].

MeTo10 HaIIOroO TOCIiKeHHs OyJI0 IPOBECTH aHaIli3 PealbHUX JaHUX — ACOPTUMEHTY
JI3, 110 BUTOTORJISAIIOTH B BUPOOHMUMKX anTekax micta JIbBoBa 3 akiieHTOM Ha auTsdi JID.
[epion nocmimxerns — 2020-2021 pp.

MaTepianaum Ta MeTOAM AOCJIiAKEeHHSH

O6’exkramu nocmigpkenHs Oyna Homenkiarypa EJI3 ta JI® s giteit y 6 BupoOHHIMX
anrekax M. JIbBoBa: T30B «Anreka marepi i tutunuy, KITJIOP «AnTteka Ne 1», T30B «An-
teka Ne 29%», KIT JIOP «Anteka Ne 296», T30B «Anteka Ne 49y, siki 00CITyrOBYIOTE 4-T€
MiChKe MOTIKITIIHITHE BiAMIICHAS 8-1 MiCBKOT KJIIHITHOT JIIKapHI, MOMIKITIHITHE BiIIIICHAST 4-1
MIiCBKOT KITiHI4HO1 JTikapHi M. JIbBoBa, Takoxk KII JIOP «MixmikapasHa anteka Ne 272y, sika
BUTOTOBJISIE CTEPUITBbHI PO3YMHH Ta TocTadae JIbBIBCbKY 00MacHy KiiHiuHY JikapHto, Ta EJI3
y AWMTSY1 BiZUTUICHHS TTOMIKITIHIK Ta JTikapeHb M. JIbBoBa Ta JIbBIBCHKOi 001aCTi.
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Bukopuctano MeToOu KOHTEHT-aHali3y IUTAYMX EKCTEMIOPAJbHMX IIPOIHUCIB 3a-
JISKHO BiJl CKJaMy akTUBHUX (hapMarieBTHUHUX iHTpenieHTiB (ADI), nosu Ta JID, anamni3
Butpar Ha EJI3 mopiBusHO 3 rotoBumu JI3. Byio BUKOpHCTaHO METONM aHKETYBAaHHS Ta
IHTEpB 1OBaHHS [TPOBI30PIB aNTeK sl OTPUMAaHHS EKCIIEPTHO OLIHKH.

Pe3dyabTaTm gocaigkeHHsd Ta O0OTOBOPEeHHH

Hamu BcTanoBieHO, 10 AU JIIKYBaHHS HA CTAIIOHAPHOMY €Tall JiKapsSaMH MpHU3Ha-
qaroThesl JI3, sSKi BUTOTOBJISIOTH €KCTEMNOPaNbHO y pinkux JID (75%) — pozuunu s
iH’eKIiitHOTO BBeIeHHs Ta y TBepaux JID (25%) — mo3zoBani nmpocti mopomku — 19%, no-
30BaHi CKJIaHI MOPOIIKH — 6%.

Baromum (akTopom eQeKTHBHOTO JIIKyBaHHS JiTel € MpaBUIbHUI NPUOM (BXKHBaH-
Hs1) JI®. [Ipomucnosi ananoru JI3 y TBepaiit popmi (TabneTku, Karcymnn), 0COOINBO BaXKKO
JI03yBaTH Ui AiTel 10 5 pOKiB, BOHU HE MOXKYTb iX KOBTAaTH, 11€ CyTTEBO YCKJIAIHIOE IIPO-
nec (apmakoreparrii, 0COOMUBO B Ticisonepariitanid nepioa. [IpuroryBanHs m030BaHHX
MOPOIIKIB € KUTTEBO HEOOXIAHUM 1 JUIs AITEH CTapIIMX 5 POKiB, OCKIJIBKH YacTo BiJCYyTHI
BIJIMIOBIJIHI 103U TOTOBUX JI3 JyIs pi3HMX BIKOBHX KaTeropiid. ¥ JOCIIKYBaHUX anTeKax
BUTOTOBJISIFOTH JI030BaHi MOPOIIKH, 30KpeMa KapioJoTiyHi, HAPUKIA: KanTOMPUI MO
0,005 1 13 mIr0K030710 0,1 T; METOIPOIIOI 3 TIIIOK03010; (hypoceMil y HeoOXiTHOMY H03yBaH-
Hi (0,01-0,05 1) BiamoBigHO 10 BiKy Ta Macu mutuHA. [lo EJI3 3Ha4HO BUIIA KOMILIAEHT-
HICTB IIOJIO JTIKYBaHHS Y JiTel Ta 0aThKiB, 00 TaKi iKW 3MEHIIYIOTh KiTBKICTh ITOMHJIOK Y
JI03yBaHHI Ta 3a0e3MeuyIoTh BUIy e(DeKTUBHICTH JIiKyBaHH:, 0COOIMBO 3a iX BBEJCHHS Ha
CTaliOHAPHOMY €Talli, a TAKOXK y pa3i MpoJOBKEHHs Teparii aMOynaTopHO.

Cnin 3a3Ha4nTH, 110 HoMeHkiarypa EJI3 y pisanx JI® y nocnikyBaHHX BUPOOHUIHX
afnTeKax € Ty’Ke Pi3HOMAaHITHA.

M’axi JI®: 1. Kpemu mis obmuaust (BimOUTIOIOWI, 3BOJOXKYIOWI Ta iH); IS PYK
(oM’ siK1IyrOUi, BiTaMiHHI, U TPIIMHAX NpU 1icopiasi); 2. Masi a) nepmarosnoriuni (-
KyBaHHS JIEMOJICKCY, €K3eMH, KOPOCTH, OIiKiB, IIcOpia3y, IPOJIeKHiB, TeMaHTi0MH, JliaTe3y,
00pOJaBOK, MPU IPUOKOBHUX YPAKCHHSX HIITIB JJIsl pO3M SIKIICHHS HITTiB; 0) KOCMETHYH1
(;rikyBaHHS TPIIIUMH Ha CTOIAX, MO30JIB, 3aijJ, TPIIMH Ta reprecy Ha rybax, TpillMH Ha
COCKax, OOBITpEHB); B) JIKyBaJbHI (JIIKyBaHHS BEPXHIX MUXAIBHHUX IUIAXIB (TAatMOPHUTY,
HaOPSIKIB CIIM30BOI HOCY)), @ TAKOX JUISl JTIKYBaHHS BAPUKO3HOTO PO3IIMPEHHS BEH Ta ypa-
JKeHb IIKipH 1ipu aiaderti; 3. [lacmu (npw BiTpsHLi, nacta Jlaccapa).

Pioxi JI®: 1. Pozuunu a) ans 1iKyBaHHsI TPoOIeM y pOTOBii HOPOKHUHI (CTOMATUTY Y
JUTEH, yKPITUICHHS SICeH, JIIKyBaHHsI aT, IPH TiHT1BITI, TAPOJOHTO31, IS TOJIOCKAHHS TOp-
na); 6) po3UMHU IPOTH3aNalbHi (Tipy 3amaneHHi JiM(OBY3IiB, TSI KOMIIPECIB); B) PO3YHHU
JUTSE eIeKTpoQopesy; T) 1epMaTONIOTidHI PO3UNHHU — MPOTUTPUOKOBI (ITpH MTAXBOBIHN erriiep-
MOQiTii, ByrpeBiii BUCHTIIN); /) JUIS 3aCTOCYBaHHS Y TPHUXOJIOTII (IIpH ayiomerii, st yKpi-
TUICHHS BOJIOCCS, IPY CYXiil MEPXO0Ti); €) KOCMETOJIOTiuHi (BiJ] MOJpa3HEHHSs IMiCs TOJIiH-
HS1); T) aHTUCENTUYHI Ta Ae3iHdiKkytoui; 2. Kpanai crepuiibHi (04HI, BYIIHI) Ta HECTEPUIbHI
(ceprieBi, BiTaMiHHI, 3acOKiiIuB1); 3. Cycnensii (boemanku) a) aHTUTICTaAMIHHI JJ1s1 TiTEH
Ta TOPOCNX; 0) MepMaToJIOTiuHI (JIs JiKyBaHHS ByTpeBOi XBOpOoOM); 4. Mixcmypu 3acto-
KIMITUBI TS IITEH Ta JJOPOCTNX; BiAKAILITIOIOUI; TIPU MIOTaHOMY amneTuTi; 5. Jlocvlionu (ipu
JIeNirMeHTaIli1 Kipy, U JOIIsLy 3a 00nuausm); 6. [[lamnyni BiTaMiHHI.

Teepoi JID: 1. [lopowky mpoTU3acTyAHi (B TPUITY, aHTUTICTAMIHHHI), 151 TIKYBaHHS
HEBPOJIOTTYHUX PO3Ja/iB, NPOTUCYOMHI; KapAioioriuHi MOPOMIKH JJIsl AIiTeH; MpHu ano-
nenil; 2. Cynozumopii 1Sl TIKyBaHHS TeMOPOIO; TIPOCTATUTY; IUTSYl 3 TUMEIPOIIOM Ta 3
[arnaBepUHOM.

THwi JI®: 1. Jlak nepmaronoriyauii (JTiKyBaHHS TprOKa HIrTIiB); 2. [Ipucunku nuTsadi T2
JepMaToNoTivHi (pHu TpoiYHUX BUPA3Kax, MPH MPOJIEKHSX); KOCMETHYHI — (IIpH rinep-
Tipo3i Hir).
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Crpyxrypy HOMeHKIIaTypu EJI3, siki BUTOTOBJISIOTE Y 6 MOCTIIKYBaHUX BUPOOHUUNX
anrtekax M. JIbBoBa 3a 20202021 pp., HaBeeHO Ha puc. 1.

m M aki nikapeeki 3acotn

® Pizgi mikapeeki 3acobn -
# T nmikapeeki 3acobn Ioponrkn —4,3% CynoanTopii- 44
= Teepni nikapceki 3acodi

Puc. 1. CTpyKTypa HOMEHKJIATYPH €KCTEeMIIOPAJIbHUX JIKAPChKHUX 32€00iB, sKi
BUTOTOBJIAOTH y OCTIIKYBaHNX aniTekax y 2020-2021 pp.

BcranosieHo, o HalO1IBITy MTUTOMY Bary BUTOTOBIICHHX B aliTeKax PelenTiB 3aimMa-
10Th M 51Kl JID — 61,6%. Lle OsACHIOETHCS THM, 1110 HAHOIBIIIE BUMMCYIOTh perenTty Ha JI3,
BHUTOTOBJICHI 1HIWBITyabHO, IS TMAII€HTA JIiKapi-JIepMaToIOTH, BOHU CITIBIIPAITIOIOTH 13
HPOBi30paMHU-TEXHOJIIOTAMH, PO3POOIISIOTH aBTOPCHKI MPOIIMCH BiIIOBIIHO 10 CBOTO MPO-
¢eciiinoro nocsiny. Pinki JI® cranoBnsaTs 28,3% BUTOTOBICHHUX MPOIUCIB, TBepai JID —
8,3% Ta iamn JIO — 1,8%.

Hamu nipoBezieHO excriepTHY OLHKY eekTuBHOCTI BukopuctanHs EJI3 mist giteit Bin-
MOBIIHO 710 po3pobrneHoi anketu. Excniepramu Oynam 26 mpoBi3opiB BUPOOHWYMX anTeK
Mmicta JIsBoBa. [IpoBizopu-ekcriepTn omiamiy, o EJI3 mist mitei € eeKTUBHUMHA 1 BUCO-
KOoe(peKTHBHUMH (IITKaIa OMiHKH 1—3 6aiu), OCKUIBKH eKCTeMITOpaibHi (popMU MaroTh TaKi
nepeBaru: BiICYTHICTh OapBHUKIB, KOHCEPBaHTIB, CTa01/1i3aTOPiB, KOPUTEHTIB CMaKy, IO
3a0e3redye BiJICYTHICTh alepriuHuX peakilii y aited, ocodnuBo 10 1 poky. Takoxk Baro-
MUM (GakTopoM e(eKTHBHOCTI € TouHICTh jo3yBaHHs (0,01-0,005 r) Ta MOKIMBICTH TPH-
oMy Takoi TUTSI01 03H, M0 3a0e3Meuye OTiKyBaHy €(DeKTHBHICTE Ta O€3MeKy JTIKyBaHHS
y Aitedd, mpodinakTuKy yckiaaHeHb. | me ogauM (akropom ePEeKTHBHOCTI € HEMOXKIIH-
BicTh (hanbendikamii JI3.

3a eKCIepTHOIO OLIHKOIO MPOBI30PiB KOPUCTYIOTHCS MOTMTOM 3aCHOKIHINBI 300pHu Ta
PO3YHHH, TIOPOIIKH, SIKi MO’)KHA BUTOTOBUTH B aNTelli 1 3a0€3MeUNTH TOYHE 1 HAJIEKHE J0-
3yBaHHS BIATIOBIIHO JI0 CTa/Iii 3aXBOPIOBAHHS, BIKY Ta MacH Tija, IHAWBIAYaIbHOT Yy TIH-
BOCTI, CYITyTHIX 3aXBOPIOBAHb TUTHHHU.

[IpoBizopu-ekcnepTH BiAZHAYIIIM, [0 Y CKIIA1 3aCITOKIHIMBOT MIKCTYpH /ISt BHYTPIIII-
HBOTO 3aCTOCYBAHHS JUUIsl AITE€H BIKOM BiJl 3 MiC JT0 5 pOKiB IOJIAETHCS PO3YHH [ITFOKO3H, JIJIS
MOKpAILlEHHS CMaKYy.

Rp: Sol. Glucosae 5% — 100 ml,

Sol. Natrii bromidi

Sol. Kalii bromidi aa 0,5 ml,
Tincturae Valerianae — 0,5 ml,
Tincturae Leonuri — 0,5 ml,
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Sol.Citrali 1% — 1,0 ml,
Sol. Magnesii sulfas — 25% 1ml.
M. D. S. 3acnokiiinua mikerypa. [lo 1 gaiini aoxui 3 pasu Ha AeHb, Micis 1Ki.

Criz 3a3Ha4MTH, IO Y Lill MIKCTYpi MOXKHA TIPOBECTH 1HAMBITyani3awilo 103H i CKIamy
A®I. Jlitsaam BikoM Bij 6 10 18 pokiB 10 CKiIagy HE BXOAWTH PO3YHMH IIIIOKO3H, 00 HeMae
HeoOXxigHOCTI, a 7032 ADI kopuryeTbes JikapeM BiAMOBIAHO A0 MacH Tija Ta Biky. YacTo
JIiKap KOPHUTYE CKIIAT MIKCTYPH 3aJICXKHO BiJl CYITyTHIX 3aXBOPIOBAHb TUTHHH 1 BUKITIOUAE 31
CKJIa/Ty PO3YMH IIUTPAIIO, 200 PO3YMHU HATPiI0 OPOMITY UM KaJIit0 OpOMITy.

SIK BiA3HAYMIIM MTPOBI30PU-EKCIEPTH, Cepell HeraTuBHUX (DaKTOPIB, SIKI BIUIMBAIOTH HA
BurotosieHHs JI3 B anTekax, € GopmyBaHHs TapudiB Ha «faxa laborumy». Hemae yHidi-
KOBaHHUX ITJIXOJIIB JI0 METOJMKHA BU3HAYCHHS «taxa laborumy y pa3i BATOTOBJICHHS Pi3HUX
JI®, a Takox oryatu mpari MpoBi30piB, 3aWHATHX BUTOTOBJICHHSIM JIKIB 32 1HIUBIIyaTb-
HUMHM PELENTYPHUMH POIUCAMHU.

Amnani3 EJI3, peanizoBanux KII JIOP «Mixnikapassa anteka» N 272 wmicra JIbBoBa
3a 20202021 pp. mokasas, 10 31 BCIX BUTOTOBJICHUX TUTAYMX JIIKiB HAHOUIBITY YaCTUHY
3aliMarOTh CTEPHJIbHI PO3YMHM HATPIIO LUTPATy AJS BHYTPIIIHHOBEHHOTO BBEIEHHS IS
NepeNMBaHHS KPOBI, TIPU JIETOKCHUKAIIIT Y PI3HUX KOHIIEHTpAIliSIX Ta 00’ eMax; HaTPiro XJIO-
puny 5%, 10%, 7,5% y pizaux o00’emax — 50, 100, 150 ta 200 mur; cTepuIbHAN PO3YHH
METHIJIEHOBOTO CHHBOTO; PO3UMHH KaJito xiopunay 5% ta pozunau mmoko3n 20% ta 25%
JUTSL ITEH.

Hamu npoBeneno anainiz BaptocTi ycix nutaunx EJI3 y BuleBKa3aHux anrekax Ta BU-
3Ha4eHO, 110 BapticTh EJI3 ctanoButsk Bix 40,50 rpH. 10 305,60 TpH. 1 3aJIe)KUTh BiJl BUAY
Ta CKJIaay JiKapchkoi ¢opmu. [IpoBeneHo nopiBHsIbHUN aHaii3 Baprocti EJI3 13 nesku-
MH aHAJOTIYHUMH 3a cKiafgoM JI3 mpommcioBoro BUpoOHUIITBA, sKi Oyiau B 2,2—4,9 pasa
ORI BUTPATHUMHE TIOPIBHSHO 3 eKcTeMnopanbHMU (popmamu. Y Tabn. 1 HaBeneHO 1o-
piBHSHHS BapTOCTi Aeskux rotoBux JI3 ta EJI3.

Taoauumsa 1
HOpiBHﬂJ’leI/Iﬁ aHaJi3 BapTOCTi rOTOBHX Ta €EKCTEMIIOPAJIBbHUX J'IiKapCI)RI/IX 3ac00iB
Ne Ipusnayenus Torosi ‘JB,’, roprosa ira, Excremmopanbhi JI3, ckiax Uina,
Ha3Ba, KpaiHa, CKJIaJ TPH. IPH.
1 | Po3uun npu Kpomnna omist, I3pains 108,00—|Kpinna Boma 100 mu (mst BH.| 36,00
KoJTiKax Ta 3AyTTi | (oumist 3 heHxens, omis 177,00 3aCTOCYBAHHS1)
JKMBOTHKA Y QHICY, OJTist M SITH, Rp: Oleum Foeniculi 0,1
HEMOBJIST DITILEPHH) Talci 1,0
Aquae purificatae 100,0
D. S. 1 4. 1. nepex inoto, 3 p/n
2 | Pozuun nipu Kanpin, Ingis 150,00 Rp: Natrii tetraboratis 2,5 45,70
MOJIOYHUIII Y (xyoTpuMazol, Glycerini 12,5
POTOBI IIOPOXKHKHI | TIPOITIIEHIIIIKOIb) Aquae purificatae 12,0
y miteid, 100 m Nistatini 0,5
Vit. B12 — 1 amp
M. D. S. IIpoTtuparu ciu3oBy
pota
3 | Po3unH npu Cromarodpit A, wiHi,|170,00—|Rp: Anaesthesini 1,5 60,30
apTO3HOMY [onpma 187,00 Norsulphasoli 1,5
CTOMATHUTI1 (EeKCTpaKTH POMAIIIKH, Olei Helianthi 15,0
Kopu jay0a, apHIiKH, D. S. 3ma3yBaru adti
KOpEHEBHUILA aipy, + npucunka
M’SITH TIEPIEBOT , Rp: Tetracycline 3,0
yeOperto, aHeCTe31H, Nistatini 3,0
eranon 70% , HaTpiro Vit B1 4,0
TeTpadopar, MIepuH, Glucosae 30,0
METHJIIIETION03a, CTAaHOI D. S. nmpucumatum ypaxeHi
96 %, Boza oumIIeHa) TIUTSTHKA
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IIpomomxenus Taodm. 1

Ne IpusHavyennst Torosi ‘JB,’, roprosa Uina, ExcremnopansHi JI3, ckian Uina,
HA3Ba, KpaiHa, CKJIaj TPH. rPH.
4 | Pozuun s 3unepurt, Himeuunua 276,00—|Rp: Erytromycini 1,0 69,20
JKyBaHHS (epuTpOMILIUHY, IIMHKY 343,00 Zinci sylfatis 1,0
HPUILIB, anerary Juriapary Sp. aethylici 70% 50,0
50 M MIKPOHI30BaHOTO, M. D. S. 3masysaru mkipy
JIMi30TIPOIIiT cebaKar,
€TaHoJ Oe3BOTHUI)
5 | Cycnensis npu Iynep rurin , [Monea 95,00—|Rp: Anaesthesini 1,0 106,30
BITPSIHIT (OKCH]T IIMHKY, MEHTOI, 126,00 Mentholi 1,0
100 r DJTIIIEPUH, TAIBK, BOJIA Talci 30.0
OUHIICHA) Zinci oxydi 30,0
Tenb ipu BiTpsiHI, | Kyunky npoTucBep6ik- 400,00 Sp. Vini 95% 5,0
100Mm1 HHI Ta 3aCHOKIAITHBHI Glycerini 33,0

M. D. S. 3mazyBaru mkipy

renb, 100 mu, LBeimapis

Sk mpeacTaBiieHO B Ta0J. 1, 9acTO anTeKW BUTOTOBISIOTH JI3 i3 MpakTHYHO aHAIOTid-
HUM CKIIafioM, ajie BapTicTs EJI3 cyTTeBO HMx4a. Tak, KpOITHa Oisi IPOMHUCIIOBOTO BUPOO-
HULTBA TopoX4a B 3—4,9 pasa 3ajeKHO Bij anteku, po3urH 3uHeput B 44,9 pasa, 3acobu
JUTSL 3HSTTS cBepOexy npu BiTpsHUI — [lyaep mtiH, HOro BapTiCTh BiAPI3HAETHCS HECYTTEBO
BiJl BUTOTOBJICHOI CycIieH3ii B anrerri, a [Isefiriapcykuii renb — B 4 pa3u jopoxunii. Heo0-
X1JIHO KOHCTATyBaTH, 1110 0araTo quTsuux JI3 iHO3eMHOT0 BUPOOHHUIITBA, 1 iX I[iHA JOPOXKYA,
11 CYTT€EBO 301IBIIIYE BUTPATH HA JIIKYBAHHS 3aXBOPIOBAHHS.

BusiBneno mponmcu, siKi He MarOTh [IPOMUCIIOBUX aHAJIOrIB, IO Aa€ 3MOry 3abesrie-
YUTH 1HAMBIAyali30BaHy (GapMakoTeparilo, 30KpemMa AiTel, miaiopaTu o3y 1 monepeauTu
no0OiuHi 1 HebaxaHi peaklii, 0 0COONMBO BAXKIMBO Y pasi JiKyBaHHS XPOHIYHUX (OpM
3aXBOPIOBaHbB Y JITEH.

V Tabn. 2 HaBe#EHO JesKi yHIKaIbHI MPOMHCH, aHAJIOTIB SKUX Y MPOMHUCIOBOMY BH-
pPOOHHUIITBI HEMAE.

TaOonuusa 2
IIponmucu JgikapebKux (Gopm, AKi He MAIOTh MPOMHCJIOBUX AHAJIOTIB

Ne Ipusnauenus Cxaajn Bapricrp,
TPH.

Borranka mutsya Big aneprii, | Rp: Dexametasoni 0,001 84,00
50 ma Zinci oxydi 5,0

Talcum 5,0

Glycerini 5,0

Sol. Acidi borici 2% 5,0

Mass g0 HOCa, 30T Rp: Ung. Dimexidi 30% 20,0 55,83

Ung. Prednisoloni 5% 10,0

Sorcef 0,2

Furasolidoni 0,06
M. D. S. ma3b 10 HOCa, 3aKiIanaTa 3 p/a
Rp: T-rae Crataegi 15,0 48,00
T-rae Valerianae 15,0
T-rae Leonuri 15,0
T-rae Convallarie 10,0
T-rae Belladonnae 5,0

Kpamui cepresi, 60 mi
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Tudy3iitanit po3unH HaTpiro Rp. Sol. Natrii citrici 3,8% 100,0 30,00
LUTPaTy NpH MepeTrBaHH] D.S.
KpOBI
Po3unn rimoko3u 20% Sol. Glucosi 20% 400,0 33,40
D. S. Jlns BHYTpiBEeHHOTO BIMBaHHS
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Bussieno, mo y BUMaAKy BiICYTHOCTI JAeskuX roToBux JI3 y amTerti, IpoBi3opH BHU-
TOTOBIIATH 1Ii JI3 excreMmopanbHO, HAIIPHUKIIa] OOPOMEHTOJIOBY Ma3b, PO3UYHH JIepMacaHy,
CYIO3UTOPIT 3 MallaBEpHHOM Ta iH.

VY eBponelchbKUX KpaiHax MpH KOXKHIiHM JikapHi (MOMIKIIiHIL) MpaLioe BUpoOHNYa arl-
TeKa, sika TOoBHICcTIO 3abe3neuye EJI3 yci BignmineHHs 3a BUMOTolo. ICHye mpakTuka BU-
rotosneHHs EJI3 mist amOymaTtopHoro 3a0e3medeHHs, KOJIA PEIeNTH HAAXOAATh 10 OIHi€T
BHCOKO OOJIaHAHOI alTeKH 3a JOTIOMOTOI0 iHTEPHETY, 1 IPOTATOM IIHS TAIli€EHT OTPUMYE
IHIMBITyalTi30BaHi JIIKHM 32 KOHKPETHUM PEIENTOM B alTelli 32 MiCI[eM HOTO MPOKIBAHHS.

Jlnist 30epeskeHHs Ta 301IbLICHHS] BAPOOHUYHX anTeK JOUIIBHO PO3POOISTH MPOTrpaMu
31 CHPOINEHHS JIICH3YBaHHS JisUTBHOCTI, TIIBIOBOTO ONMOJATKyBaHHS, 3a0€31CUUTH T1JIb-
TOBi YMOBH 3 OpEHJIM MPUMIIIECHHSI, 3MiHM Tapu(ikalii OliHIOBaHHS Mpalli MPOBi30piB Ta
JIOJIATKOB1 HapaxyBaHHS 3a poOOTy B IIKIJJINBUX YMOBAaX.

BucHoBkmnu

3a pe3yssraraMy HAILOro JOCHiHKECHHS HaMH OyJI0 BCTAHOBJICHO HACTYITHE:

1. Busnaueno ctpykrypy HomeHknarypu EJI3, ski BUTOTOBISIIOTH Y AOCHIKYBaHUX
anrTekax i3 BupoOHnuuMU Biginamu y 2020-2021 pp. HaitGinbury nutomy Bary 3aiiMaroTh
M’ s1ki JID — 61,6%, pinki JIO— 28,3%, tBepai JIO — 8,3% Tta iami JIO — 1,8% Bix BUTOTOB-
JIEHUX TIPOTIHCIB.

2. 3pilicHeHo eKkcrepTHY OLiHKY edekrtuBHOCTI Bukopuctanns EJI3 ms niteid. Bera-
HoBJeHO, o EJI3 € edexTBHUME 1 BUCOKOE(DEKTUBHUMU Yepe3 HU3KY IepeBar: BiACyT-
HiCTb OApBHUKIB, KOHCEPBAHTIB, CTa01113aTOPiB, KOPUTEHTIB CMaKy, TOYHICTh JO3yBaHHS Ta
HEMOXUIHBICTh (anbeudikamii J13.

3. Cuin 3a3HaunTH, mo EJI3 nependadaroTs inauBigyamizamiro ckiaamy i go3u ADI, o
JTa€ MOYKJIMBICTH JliKapio KopuryBatu ckian EJI3 Ta mo3yBaHHS BiAMOBIIHO 10 MacH Tina
Ta BiKY 1 CyIlyTHIX 3aXBOPIOBAHb.

4. Buxopuctanns EJI3 gae 3mMory 6aTbkaM npaBUIBHO iX J03yBaTH AJIsl AiTEH, YyHUKATH
MOMUJIOK, HEHAJIGKHOTO MPUHOMY, IO € HAJ3BHYAMHO BAXKIMBHUM JIJIsI 3a0€3TICUCHHS pa-
[IOHAJIFHOTO 3aCTOCYBAaHHS TpPEnapariB Micis CTalliOHAPHOTO JIIKyBaHHS y MeAiaTpuyIHii
TIPaKTHUIII Ta TOTIMIIICHHS 3I0POB’ ST MaJICHLKIX TAIlI€HTIB.

5. IlpoBeneno anaii3 BaptocTi ycix autsanx EJI3 y nociimkyBaHux anrekax Ta BU3Ha-
YEHO, 110 I[IHU KOJIMBAIOThCS 3aexHO Bif JID, miniManbHa BapTicTh 40,5 rpH., MaKCUMaITb-
Ha — 305,6 rpH. [lopiBHsutbHMIT aHasi3 BapTocTi EJI3 13 nesikumu aHAJIOTIYHUMU 32 CKJIaJI0M
JI3 mpomucoBoro BUpoOHHIITBA MOKa3as, o EJI3 B 2,2—4,9 pa3a Oinbin 10CTyIIHI.

6. Ha punky Yipainu autsdi JI3 npeacraBieHo iHO3eMHUMH BUPOOHUKAMHU, 1 BAPTICTh
TaKMX JIKiB CyTTE€BO 301IbIITy€e BUTPATH HA JIIKyBaHHS 3aXBOPIOBaHHSA. 30€pEKEHHS BUTO-
TOBJICHHS TUTAYMX JIIKiB OKPALIUTh JOCTYIHICTb 70 JIIKyBaHHS Ta 3a0€3MeUUTh HAJICKHY
AKIiCTh (papMakoTepamnii JiTel.
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JIvsigcwrutl HayionanbHuti MeouyHull yrieepcumem imeri Januna Ianuybkozo

AHAJII3 TEHJIEHLIM EKCTEMITOPAJIBHOI'O BUTOTOBJIEHHS JIIKIB B ATITEKAX JIJI JITENA
KurouoBi ciioBa: excremMopanbHe BUTOTOBIICHHS JIIKIB, 1HAMBIAyasli30BaHa Tepallisl, eKCTEMIIOPAJIbHI KK
IS IiTei

AHOTAINIIA

Jlikapceki 3aco0u y memiaTpuyHIi MPaKTUIl HEJOCTaTHBO MpeJICTaBlieH] Ha (apMaleBTHYHOMY PHHKY.
Jlixapi npru3HaYaIoTh JIKK y TO3yBaHHSX, SIKI BiACYTHI y JlepskaBHOMY peecTpi JTiKapchbKHX 3aco0iB Ykpainw,
JUTS 320€3MeUeHHS TOYHOCTI JO3yBaHH HEOOX1THIM € EKCTEMIIOpaIbHE BUTOTOBICHHS JIIKAPCHKUX (HOPM.

MeTor0 HAIIOro JAOCHIKEHHS Oy/I0 IPOBECTH aHaNi3 PealbHUX JaHUX — ACOPTUMEHTY JIKapChbKHX 3aco-
0iB, IIJ0 BUTOTOBIISIIOTH y BUPOOHUUNX anTeKkax Micra JIbBOBa 3 akIIEHTOM Ha AWTsI4i Jlikapchki popmu. [Tepion
nocmimkenas — 2020-2021 pokwu.

OO0’exTaMu JTOCTI/PKeHHsT Oyia HOMEHKJIATypa eKCTEeMIOPATbHHUX JIKAPCHKUX 3aco0iB Ta JIKApChKUX
hopm must niTelt y 6 BupoOHHUMX anTekax M. JIbBoBa. BukoprcraHo MeToau KOHTEHT-aHaJIi3y AUTSINX EKCTeM-
MOpaNbHUX MIPOTHUCIB 3aNeKHO Bix ckiamxy API, 1o3u Ta mikapcbkux (GopM, aHai3 BUTPAT Ha eKCTEMITOPaIIbHI
JIKapChKi 3aCO0M MOPIBHSHO 3 TOTOBUMH JIIKAPCHKUMH 3aCO0aMH.

Bcranosneno, mo fuist J1ikyBaHHS Ha CTalliOHApHOMY €Talli JIiKapi MPpU3HAYaroTh JIIKapChKUX 3ac00iB, sIKi
BUTOTOBIISIIOTh €KCTEMITOPATBHO y PIAKHUX JiKapchkux dopmax (75%) — po3duHH IS iH’ €KIIHHOTO BBEACHHS
Ta y TBepAUX Jikapchkux (opmax (25%) — mo3oBani mpocti moporiku — 19%, 1030BaHi CKJIAAHI MOPOIIKH —
6%. AHai3 HOMEHKJIaTypH eKCTEMIIOPAIbHUX JIIKaPCHKUX 3aC00iB y 6 HOCIiKyBaHNX anTekax 3a 20202021
POKHM IOKa3aB, 10 HAWOIBITY MUTOMY Bary CEpei yCiX BUTOTOBJICHHX JIKapChKUX (GopM 3aiiMaroTh M SIKi Ji-
Kapchbki hopmu i cTaHoBIATH 61,6% (Ma3i, Kpemu, nacTy); pijaki Jiikapcebki popmu — 28,3% (po34nHH, MIKCTY-
pH, cycneHs3ii, TOCbHOHM, Kparuti, IIaMITyHi); TBep/i Jikapchki popmu — 8,3% (MOHO-, KOMOIHOBaHI MTOPOIIKH,
cynoszuropii) Ta 1,8% — iHmmX nikapcbkux GopM (IPUCHUIIKH Ta JIakH). Bynu BUiIeH] yHIKaIbHI PENENTH eKc-
TEMITOPAJIBHUX JIKapChKHUX 3aCO0IB, AHAJIOTH SIKUX BiJICYTHI y IIPOMUCIIOBHUX JIIKAPCHKUX (opMax.
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[IpoBeneHo aHami3 BapTOCTI YCIX TUTAYUX €KCTEMIIOPAIBHUX JTIKAPCHKHUX 3aC00iB Y JOCTIHKYBaHUX all-
TeKax Ta BU3HAUCHO, IO 1X BapTICTh cTaHOBUTH Bia 40,5 10 305,6 rpH. ExcremmopalibHi TiKapchbki 3acobu €
B 2,2-4,9 pa3a OiIbII TOCTYIHIIINMH 3a JIIKapChKi 3aCO0H 3 aHAJIOTIYHUM CKJIaOM HMPOMHCIOBOTO BHPOOHH-
urBa. Ha ¢papmaneBruaHoMy puHKY YKpaiHu Oararo AUTSYMX JIIKAPCHKUX 3aC00iB 1HO3EMHOTO BUPOOHHIITBA, 1
X L[iHa BMILA, L[ CYTTEBO 301IbIIYE BUTPATH HA JIKYBaHHS 3aXBOPIOBAHHIL.

MeroaMu aHKETyBaHHS Ta IHTEPB’IOBAHHS IIPOBI30PIB ANTEK NPOBEAEHO SKCHEPTHY OIIHKY e()eKTHB-
HOCTI BUKOPHCTAHHS €KCTEMITOPAIbHUX JIKAPCHKUX 3ac0o0iB Uil JiTell. BcTaHOBIEHO, MO eKCTeMITOpasibHi
JKapchKi 3aco0M € epeKTHBHUMH i BUCOKOS()EKTHBHUMH Yepe3 HU3KY IepeBar: BiJICyTHICTh OapBHHUKIB, KOH-
CCepBAHTIB, CTA01Ii3aTOPIB, KOPUTEHTIB CMaKy, HEMOJKJIUBICTD (paibcudikamii JiKkapchKUX 3ac001B, TOUHICTH 10-
3yBaHHS Ta MOMJIMBICTh PUHOMY TaKOi 103H, 110 3a0e3Meuye OuikyBaHy €(peKTUBHICTh Ta O€3MeKy JiKyBaHHS
y aiTeil, IpodinaKkTHKy yCKIaaHEeHb.

Jlo excTeMnopalbHUX JTIKapChbKHUX 3ac00iB 3HAYHO BHINA KOMIUIA€HTHICTB IOZO JIKYyBAaHHSA y JiTEH Ta
0aTpKiB, Taki JiKH 3a0e3Me4yIOTh BUILY €()EeKTHBHICTH JIIKYBaHHA Ta 3MEHIIYIOTH KibKICTh MOMHJIOK y J0-
3yBaHHI. BUKOpHCTaHHS eKCTEMIOpPAIBHUX JIIKapChKUX 3aco0iB Jae 3Mory GarbkaM MPaBHJIBHO 1X J103yBaTH
JUTSL iTEeH, YHUKATH TIOMUJIOK Yy JI03yBaHHI, HEHAJIEKHOTO NPUIHOMY, IO € HAJA3BUYAITHO BasKIMBHUM JUIsl 3a0€3-
MICYCHHS PAlliOHAJILHOTO 3aCTOCYBAHHS MPENApaTiB y NeaiaTpuyHild MPaKTHLL.
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JIbe06CcKULl HAYUOHATLHBIL MEOUYUHCKUL YHUGepcumem umenu /lanuna I anuyko2o

AHAJIA3 TEHEHLIMI SKCTEMIIOPAJIBHOI'O M3IOTOBJIEHIS JIEKAPCTB B AIITEKAX JIJIA
JETEA

KuroueBble ciioBa: 5KCTEMIIOpaIbHOE H3TOTOBJICHHE JIEKAPCTB, HHIMBHAYaI3UPOBAHHAS Tepars,
9KCTEeMIOpAJIBHEIE JICKApCTBa JUIS JIeTeH

AHHOTALUNA

JlekapCTBeHHBIE CPEACTBAa B NEAMATPUYECKONW MPAKTHUKE HEJOCTATOYHO IPEICTABICHBI Ha (apMmaieB-
THYECKOM pBIHKE. Bpaun Ha3HawaloT JeKapcTBa B J03aX, OTCYTCTBYIOIIMX B [OCYyZapCTBEHHOM permcrpe
JIEKapCTBEHHBIX CPEACTB YKPAUHBI, TOITOMY AT 00€CIeueHNsI TOYHOCTH T03UPOBAHMS HEOOXOIUMO U3TOTOB-
JICHUE DKCTEMITOPAJIbHBIX JIEKAPCTBEHHBIX (HOPM.

Llenplo Hamero wHccleoBaHUA OBUIO MPOBEICHME AaHANIN3a PEANbHBIX JaHHBIX — aCCOPTUMEHTA
JIEKapCTBEHHBIX CPEACTB, W3TOTABIMBAEMBIX B IIPOM3BOACTBEHHBIX amTekax ropoga JIbBoBa ¢ akIEeHTOM Ha
JIETCKHE JICKAPCTBEHHbIE (POPMBL.

OObekTaMHu HCCIENOBaHHs ObIa HOMEHKJIATypa AKCTEMIIOPAJbHBIX JIEKAPCTBEHHBIX CPEACTB U
JIEKapCTBEHHBIX (OPM JIsl eTei B 6 MPOM3BOACTBEHHBIX anTekax JIbBoBa. Mcroabp30BaHbl METO/IbI KOHTEHT-
aHaJM3a ISTCKUX IKCTEMITOPAIBbHUX ITPOINUCEH B 3aBUCUMOCTH OT cocTaBa ADI, 10361 1 JiekapCcTBEHHBIX GopM,
aHaJM3 3aTPaT Ha YKCTEMIIOPAIbHBIC JICKAPCTBEHHBIE CPEJICTBA 110 CPABHEHHIO C TOTOBBIMU JICKAPCTBEHHBIMU
CpeJICTBaMHU.

‘YcraHOBIIEHO, UTO ISl JICUSHUSI Ha CTAllMOHAPHOM dTalle Bpaul Ha3HA4aI0T JISKAPCTBEHHBIE CPE/ICTBA B XKH/I-
KHX JIEKapCTBEHHBIX (opmax (75%) — pacTBOPHI U1l HHBEKIIMOHHOTO BBEJCHHS U B TBEP/BIX JICKAPCTBEHHBIX
topmax (25%) — 103upoBaHHBIE MPOCTHIE MOPOIIKU — 19%, 03MpPOBaHHBIE CIOKHbIE TOPOIIKU — 6%. AHATN3
HOMEHKJIATYPbl SKCTEMITOPAJIbHBIX JIEKAPCTBEHHBIX CPEACTB B 6 MccienyeMbIx antekax 3a 2020-2021 rozpt mo-
Ka3aJl, YT0 HanOOJBIINI yAENBHBIH BEC CPEIN BCEX M3TOTOBICHHBIX JIEKApPCTBEHHBIX ()OPM 3aHIMAIOT MATKHE
JIeKapcTBEHHBIE (POPMBI M COCTABISIOT 61,6% (Ma3u, KpeMbl, IIACThI); JKUAKKE JieKapcTBeHHbIE hopmbl —28,3%
(pacTBOpBI, MUKCTYpPBI, CyCIIEH3MH, JIOCHOHBI, KaIUTH, IIAMITyHH); TBep/ble JeKapcTBeHHbIe GopMbl — 8,3%
(MOHO-, KOMOMHHMPOBAaHHBIE OPOIIKH, CyNIIO3uTOpHn) u 1,8% — Apyrue JekapcTBEHHbIC (HOPMBI (TIPUCHIITKH
U JIaKK). BBUTN BBISABIIEHBI YHUKATBHBIE PEIETITHI SKCTEMIOPAIBHBIX JTEKAPCTBEHHBIX CPEJICTB, UX aHAJIOTU OT-
CYTCTBYIOT CPEIN NPOMBIIIIEHHBIX JIEKAPCTBEHHBIX (DOPM.

ITpoBeneH aHaIN3 CTOMMOCTH BCEX JIETCKHX YKCTEMIIOPAIBHBIX JIEKAPCTBEHHBIX CPEJICTB B UCCIIELYEMbIX
anTeKax v oNpeaesieHo, YT0 UX CTOMMOCTh cocTapisieT oT 40,5 10 305,6 rpH. DKcTeMIOpaIbHbIE JIEKapCTBEHHBIE
cpeactBa B 2,249 pasa Ooiee JOCTYIHBI, 4€M JICKAPCTBEHHBIC CPEICTBA C AHAJOTHMYHBIM COCTABOM
MIPOMBIIUICHHOTO Tpom3BoAcTBa. Ha ¢apmarneBTiueckoM peIHKE YKPAaHHBI MHOTO JETCKHX JIEKAPCTBEHHBIX
CpPeJICTB MHOCTPAHHOTO NMIPOU3BOJICTBA, U UX LIEHA BHIIIE, YTO CYIIECTBEHHO YBEIMIHMBAET 3aTPATHI HA JIEYEHHE.

MetonaMu aHKETHPOBAHUS IIPOBU30POB MPOBEJIEHA SKCIIEPTHASI OLCHKA 3()(EKTHBHOCTH MCIIONB30BAHUS
9KCTEMIOPAIBHBIX JIEKAPCTBEHHBIX CPEJCTB [UIS IETEH. YCTaHOBIEHO, YTO SKCTEMITOPAIbHBIC JIEKAPCTBEHHBIS
cpencTBa SIBIAIOTCS d()(EKTUBHBIMU M BBICOKOI(D(GEKTUBHBIMH, B HX COCTAaBE OTCYTCTBYIOT KPacCHTENH,
KOHCEPBAHTHI, CTA0MIIN3aTOPBI, KOPPUTEHTHI BKYCa, a TAK)KE UX HEBO3MOXHO (ajbCHU(UIMPOBATh, €CTh TOY-
HOCTH JO3MPOBAHUS M BO3MOXKHOCTH TIPHEMa J03bI, KOTOpast 0OecIieunBaeT oxXuaaeMyio 3p(GeKTnBHOCTE 1
0€30MacHOCTb JICUCHUS y ACTEH.

K skcTemIopanbHbIM JIEKapCTBEHHBIM CPEACTBAM 3HAYUTEIBHO BBIIIE KOMIDIACHTHOCTD JICYSHHS Y AeTel
U pOAMTEINEH, OHM 00ECIIeYNBAIOT BHICOKYIO d((QEKTUBHOCTD JICUEHHUSI M YMEHBIIAIOT KOJIMYECTBO OMIMOOK B
J03upoBKe. VX MCIIONB30BaHKE TTO3BONISAET POAUTEISAM MPABHIBHO JO3HPOBATh JUIS JIeTel, n3derars OmuooK,
HEHAJUIKAILETO IIPUEMa, YTO YPE3BBIYAHO BaXKHO ISl 0OeCIIeUeHNsT PallOHAIBHOTO TIPHMEHEHNS TIpenapa-
TOB B MEMATPHIECKOIl MPaKTHKE.

26

0.
10
3.

ISSN 0367-3057, @apmayesmuunuii scypuan, 2021, T. 76, Ne 6



O. M. Zaliska (https://orcid.org/0000-0003-1845-7909),

Yu. V. Kacherai (https://orcid.org/0000-0002-7725-4696),

Z. O. Zabolotnia (https://orcid.org/0000-0002-9502-2290),

O. M. Semenov (https://orcid.org/0000-0002-3839-4725)

Danylo Halytskyi Lviv National Medical University

ANALYSIS OF EXTEMPORAL PRODUCTION TRENDS IN PHARMACIES FOR CHILDREN

Key words: extemporaneous medicines production, individualized therapy, extemporaneous medicines for
children

ABSTRACT

Medicines for children are insufficiently represented in pediatric dosages and appropriate dosage forms
in the pharmaceutical market of Ukraine. Pediatricians are forced to prescribe children’s medicines in dosages
that are not available in the State Register of Medicines of Ukraine. Extemporaneously compounded medicines
(ECM) are useful when a required dose or dose form is unavailable commercially, or is needed for individualised
dosing.

The aim of the study was to analysis a real data of the list of medicines which are produced in hospital and
public pharmacies of Lviv region during 2020-2021.

Methods. Content analysis of extemporal prescriptions for children, depending on the composition of
the active pharmaceutical ingredient, dose and dosage form, comparative cost analysis of ECM and industrial
medicines.

In the hospital doctors prescribe ECM in liquid forms (75%) — solutions for injection and in solid forms
(25%) — dosed simple powders — 19%, dosed complex powders — 6%. It was determined the structure of ECM,
which are produced in 6 studied pharmacies in 2020-2021. There are soft ECM 61.6% in dosage forms:
ointments, creams, paste; liquid ECM are 28.3% in mixtures, solutions, mumbles; solid ECM are 8.3% in mono,
combine powders, suppositories and 1.8% — other ECM: powders and nail polishs. There were highlighted
unique recipes of ECM which analogues were not present in industrial dosage forms.

We conducted analysis of the cost of children’s ECM in these pharmacies. It was determined that ECM
cost were 40.5-305.6 UAH depending on the dosage form. The comparative analysis showed that ECM are in
2.2-4.9 times more cheaper for children compare with similar active ingredients in industrial medicines.

ECMs are much more compliant for treatment in children and babies, they provide higher effect, safety,
reduce dosing errors, especially at the inpatient stage, and continuation of therapy on an outpatient basis and
more cost-effective for individual needs. The use of ECMs allows parents to properly dose them for children,
to avoid errors in dosing, improper administration, which is extremely important to ensure the rational use of
medicines in pediatric practice.

Enexmponna adpeca ons nucmyeannsi 3 asmopamu: jmaynych@ukr.net
(Kauepaii 0. B.)
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Rare diseases (RDs) is an emerging global public health priority. RDsare diseases which af-
fect a small number of people compared to the general population and specific issues are raised
in relation to their rarity. In Europe, and in Ukraine also, a disease is considered to be rare when
it affects 1 person per 2 000.To date, by the orphanet data, 6 172 unique rare diseases (71.9%
of which are genetic and 69.9% which are exclusively pediatric) have been discovered and
new diseases are regularly described in medical literature [1]. The number of rare diseases also
depends on the degree of specificity used when classifying the different entities or disorders.

Point prevalence is the most appropriate indicator for RDs as it provides a measure-
ment of the population burden of disease, and can thus inform focused service delivery tar-
geted at the specific needs of RD patients, pharmacoeconomic evaluation of orphan drugs,
appropriate health and social service commissioning [2].

According to the Directive of EU, patients suffering from rare conditions should be
entitled to the same quality of treatment as other patients; it is therefore necessary to stimu-
late the research, development and bringing to the market of appropriate medications by
the pharmaceutical industry; incentives for the development of orphan medicinal products
have been available in the United States of America since 1983 and in Japan since 1993, in
Ukraine since 2014 [3, 4].

Economic and social worth of the RDs consists in their severity as chronic diseases, and
often life-threatening. The other rare diseases may for instance be rareinfectious diseases,
rare cancers or rare auto-immune diseases. The 30 million Europeans and 25 million Ameri-
cans suffering from a rare disease coincide with six to eight per cent of thetotal population
[1, 4]. The reliability of epidemiological data has improved, but remain inadequate for most
of therare diseases to give firm details on the number of patients with a specific rare disease.

In 2013 the impact and burden of disease is beginning to receive more attention fromin-
vestigators in public health and are better funded at national and European level. As noted
early, activization of attention to RDs in Ukraine has had place from 2014 till now.

Basic knowledge about diseases, list of available drugs, lists of specialists or consul-
tants specialised in a given disease, are still not widely available in Ukraine, however, it is
fair to say that this problem exists in the world as a whole. WHO highlights the dissemina-
tion of information as a key issue in the field of RDs. Without information,diagnosis and
treatment cannot be improved, the patients are notempowered and there is ineffective use of
clinical and financial resources. Nowdays In Ukraine, about 5% of the population is diag-

nosed with orphan, or rare, diseases. 80% of these diseases are genetically determined [5].
© Komnexrus aBTopis, 2021
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Given the above, an important issue today is the understanding and analysis of the reg-
istered cases of orphan diseases in Ukraine, which will effectively plan the need for therapy
and forecast the cost of it.

Aim of the investigation was to analyze the available data on the registered cases of or-
phan diseases among children and adults in all Ukraine’s regionsand determining the share
of each disease in the overall structure in terms of age group of patients.

Materials and methods

The object of the investigationaredata on the cases of rare diseases, thathave been reg-
istered in Ukraine as of January 2020 and have been obtained from the Center of Medical
Statistics of the Ministry of Health on the basis of a cooperation agreementat the request of
the public association «Rare Diseases of Ukraine», because the data are not publicly avail-
able. Open access data of Medical Genetics Centerhave been used in the study alsoby four
orphan diseases: phenylketonuria, hypothyroidism, cystic fibrosis, adrenogenital syndrome.

The research was carried out usinginformative methods of analysis (collection and data
processing), systematization and generalization, mathematical and statistical calculations.

Results and discussion

The study summarizes the regional distribution of orphan patients by all registered nosolo-
gies. There was no information from 4 regions: Chernivtsi, Odessa, Zacarpatskiy regions and
the Kyiveity, which were not included to the analysis from Center of Medical Statistics of
the Ministry of Health data The generalization of information on the total number of orphan
patients according to the 18 nosologies that took part in the study, allowed to determine that
5 regions had been characterized by the highest total number of orphan patients: Kyiv (1518
cases), Poltava (898), Dnipro (777), Ivano-Frankivsk (703) and Kharkiv (617) regions (Fig. 1).

Luhansk (106 cases), Lviv (118), Kherson (273), Sumy (290) and Volyn (294) regions
had been characterized by the lowest number of orphan patients.

Khmelnytsky region 528
Kherson region 273
Kharkiv region 617
Ternopil region 551
Sumy region 290
Rivne region 454
Poltava region 898

Odessa region 1]

Mykolaiv regio 382

Lviv region 118

Luhansk region 106
Kirovograd 406
Kyiv region 1518
lvano-Frankivsk region 703
Zaporszhzhja region 456
Zacarpatskiy region a
Zhytomyr region 454
Donetsk region 470
Dnipro region 777
Volyn region 294
Vinnytsia region 530
0 700 400 GO0 /00 1000 1200 1400 1600
Fig. 1. The total number of orphan patientsby somedomestic regions*
N o te: * — by the Center of MedicalStatistics of the Ministry of Health data in 2020.
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The absence of registered cases of RDs according to any of the 18 nosologies in the
four regions of Ukraine, in our opinion, can not indicate the absence of orphan patients
in these areas. This may indicate a delay or imperfection of the information center’s data
transfer algorithm, which can be a threatening phenomenon to ensure proper registration
of orphan patients. It can be concluded that such significant variations in the number of
patients registered in different regions are due to differences in the organization of the ac-
counting system.

During the research it has been established that in Ukraine screening of newborns and
registration of it’s cases is carrying out by the Medical Genetic Center by four orphan dis-
eases (form — N 49, table 2350 «Newborn screening programsy): phenylketonuria, hypo-
thyroidism, cystic fibrosis, adrenogenital syndrome.

The analysis of the results of screening for 2020, which is presented in open access, is
presented in Table 1 [6].

Table 1
Domestic regions with the confirmed RDs cases by
«Newborn screening programs» in 2020*
Confirmed diagnosis, cases
N Region Phenyl-keto- Hypo- Cystic Adrenogenital
nuria thyroidism fibrosis syndrome

Ukraine 42 31 26 13
1 | Volyn region 11 8 2 1
2 | Dnipro region 1 3 3 2
3 | Donetsk region 2 1 2 0
4 | Zaporszhzhja region 0 0 2 0
5 | Ivano-Frankivsk region 1 3 1 2
6 | Kyiv region 2 3 1 1
7 | Lviv region 6 3 3 1
8 | Odessa regoin 5 3 3 2
9 | Kharkiv region 4 3 3 3
10 | Cherkasy region 1 1 2 0
11 | Kyiv city 9 3 4 1

N o te: * — by the Center of Medical Statistics of the Ministry of Health data in 2020.

The presented data indicate the presence of patients with phenylketonuria, hypothyroid-
ism, cystic fibrosis, adrenogenital syndrome in 2020 in Odessa region and in Kyiv (table
1).Evaluation of newborn screening results confirms the authors’ assumptions about the lack
of information on registered orphan patients for 18nosologies in Zakarpattia, Odessa, Cher-
nivtsi regions and the city of Kyiv at the time of the study, and not the absence of orphan
patients.It is important to emphasize that the absence of nosology «adrenogenital syndrome»
in the list of orphan diseases accounted by the Center for Medical Statistics of the Ministry of
Health, needs further discussion about the feasibility of expanding the list of accounted RDs.

Accordin gto the Medical Statistics’ Center of the Ministry of Health, atthetime of the
study, data on register edpatientsin 18 nosologie shave bee no btained. By the 18nosologies
only cases of RD in analyzed regions have been accounted. The totalnumber of patients
was 10786 patients, of whom children accounted for 54% (table 2).

Among given diseases the largest proportion of patients had been registered with a
diagnosis of «juvenile rheumatoid arthritis» — 2291 patients, most of whom — almost 80%
— children. A rare hematological disease, hemophilia, has taken the second place in terms of
the number of registered patients — 1784 patients, the fourth partwas children.

30
ISSN 0367-3057, @apmayesmuunuii scypuan, 2021, T. 76, Ne 6



Quantity of accounted RDs incidents in Ukraine*

Table 2

Total number of pa- Share in the general
tients, persons Total structureRDs
N Nosology K
children adults persons children adults

1 | Juvenile rheumatoid arthritis 1798 493 2291 0,78 0,22
2 | Hemophilia 464 1320 1784 0,26 0,74
3 | Nanism of various origins 1042 313 1355 0,77 0,23
4 | Crown’s disease 51 1297 1348 0,04 0,96
5 | Phenylketonuria 728 320 1048 0,69 0,31
6 | Cystic fibrosis 517 101 618 0,84 0,16
7 | Spinal muscle atrophy 269 325 594 0,45 0,55
8 | Pulmonary arteryhypertension 124 334 458 0,27 0,73
9 | Primary (congenital immunodefi- 382 58 440 0,87 0,13

ciency)
10 | Bullosis epidermolysis 99 119 218 0,45 0,55
11 | Osteogenesisimperfecta 128 75 203 0,63 0,37
12 | Tuber sclerosis 122 39 161 0,76 0,24
13 | Wilson-konovalov’s disease 13 86 99 0,13 0,87
14 | Mucopolysaccharidosis 46 17 63 0,73 0,27
15 | Idiopathic family dystonia 37 20 57 0,65 0,35
16 | Gaucher disease 17 20 37 0,46 0,54
17 | Pump’s disease 8 0 8 1,00 0,00
18 | Fabri’s disease 4 0 4 1,00 0,00

Total 5849 4937 10 786 0,54 0,46

N o te: * — by the Center of Medical Statistics of the Ministry of Health data

It is important to indicate pathologies that are diagnosed mainly in children, but are also
characteristic of adults.

According to the results of the analysis it has been found that the largest proportion
of children patients in the age structure (children/adults) at the time of the study were
characterized by the following pathologies: primary/congenital immunodeficiency (87% —
the share of children in the overall structure of registered patients), cystic fibrosis (84%),
juvenile rheumatoid arthritis (78%), nanism of various origins (77%), tuber sclerosis (76%),
mucopolysaccharidosis (73%), phenylketonuria (69%), idiopathic family dystonia (65%)
and osteogenesis imperfecta (63%).

It should be noted that among the current list of 18 rare diseases, for which there are
data on the registered casesin Ukraine, 2 nosologies, or 11%, were registered only among
pediatric patients — Pump’s disease, Fabri’s disease.

The described statistic data correlate with the available data on the quantity of cases of
RDsin the world. In particular, the significant dominance of cases among children in such
pathologies as cystic fibrosis, Fabri’s disease, juvenile rheumatoid arthritis, Pump’s disease
tuber sclerosisetc. [1-4, 6-7].

Todayin Ukrainethereis anorder oftheneed’s forthe purchase of medicinesdetermination
by health care institutions and institutions that are fully or partially financed from the
state and local budgets, approved by the Order of the Ministry of Health of Ukraine
11. 07. 2017 Ne 782, however, this Procedure does not apply to determining the need for
purchase of medicines to provide patients with Gaucher disease, to plan and calculate
the need for special foods for the treatment of patients with phenylketonuria, to plan and
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calculate the need for test kits (reagents) for screening newborns for phenylketonuria,
cystic fibrosis, for specific treatment of children, patients with cystic fibrosis, for the
specific treatment of children with primary immunodeficiency, for children with dwarfism
of various origins, for children with mucopolysaccharidosis, for the treatment of children
with juvenile rheumatoid arthritis, to provide children with hemophilia type A or B or
Willebrand’s disease, blood coagulation factors and medical devices [9—11].

In fact, the need for all orphan patients registered in Ukraine is determined by the
number of patients who need pharmacotherapy. It should be noted that the number of
registered patients and the number of patients in need of treatment may differ, which
should also be taken into account in the implementation of social and economic applied
and scientific research.

At the same time, actual and up-to-date data on the prevalence of orphan disecases are
essential for effective disease management from the perspective of the health care system.
Therefore, the next stage of the study was to estimate the total number of orphan patients by
nosology, that can be used to plan priority activities and priorities in the organization of medical
and pharmaceutical support of orphan patients. The obtained results are shown in Fig. 2.

18,0
16,5
160 |
14,0
12,6 12,5
12,0 B |
10,0 %1
8,0
o Elm
12141
4,0 B =
1 05
2,0 m fad 1,5 mm m
0,0 |
{\\-@ .%"\‘% r \){\'b & 66\ & oo \‘\\6 o 0,;}6 & ch\ra RS s
{2 & F & ¢ AR N R S C R Y
PN S N C s R T
&N F T FIFTSS S &L
& (}dax & o R N p 3 6‘(\0 ‘\‘,eQ (\é}" P 0@\- c}‘\‘? & (’P\)c‘ Qo& «®
& \’b ‘35. \\@ \)\\05 o“? N QQ’Q é@\
@Q\ R & & ® o"}@ & &
b o le $§ \b
& &
LA
e
€

Fig. 2. Structure of accounted rare diseases in Ukraine*
N o te: * — by the Center of MedicalStatistics of the Ministry of Health data in 2020, share of the disease
in the general structure, %.

The existing system of registration of orphan patients in Ukraine allows to analyze the
whole sample of patients by individual nosologies in terms of regions of the country.

In the case of comparing the number of available cases of rare diseases by region for
management purposes, it may be appropriate to compare the relative prevalence, which
takes into account the number of inhabitants of the region.

The study revealed significant limitations and shortcomings in the ability to obtain
information on the prevalence of orphan diseases in Ukraine in general and by region in
particular. These include: lack of databases on the number of orphan patients in free access;
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differences in the organization of submission and collection of information on orphan
patients by regions; difficulties in obtaining summary available data and limited nosologies
for which information is presented; period between the collection of information and the
preparation of reporting forms.

It is fair to note that the identified limitations in the data system on orphan patients
are typical for other countries. RDs present fundamentally different challenges from
those of more common diseases and WHO indicates following general problems of RDs
management — the small number of patients, the logistics involved in reaching widely
dispersed patients, the lack of validated biomarkers and surrogate end-points, and limited
clinical expertise and expert centres [4, §].

The main positive phenomenon in the domestic system of medical and pharmaceutical
care of orphan patients is the functioning of a centralized system for collecting information
on the registered patients with orphan diseases. At the same time, the study showed the
need and importance of improvement in the cooperation between scientists, Ministry
of Health, Patients’ organizations and practitioners of medicine and pharmacy, that will
provide the most accurate and reliable data usage and increase the effectiveness of medical
and pharmaceutical care for orphan patients.

In conclusion, it is important to emphasize the importance and necessity of presenting
up-to-date data on the spread of socially significant diseases and those that are a significant
burden in the health care financing system, which will contribute to effective management
decisions.

Conclusions

1. Rare diseases — an emerging global public health priority. Nowdays 6 172 unique
rare diseases have been discovered in the world.

2. According to the Medical Genetics Center and the Department of Statistics of the
Ministry of Health the total number of patients was 10 786 patients, of whom children
accounted for 54%.

3. Among given diseases the largest proportion of patients had been registered with a
diagnosis of «juvenile rheumatoid arthritis» — 2 291 patients, most of whom, almost 80%,
are children. Hemophilia, a rare hematological disease, hadtaken second place — 1 784
patients, where children had occupied a quarter.

4. Ithas been found that the largest proportion of children patients had been characterized
by the following pathologies: primary/congenital immunodeficiency (87% — the share of
children in the overall structure of registered patients), cystic fibrosis (84%), juvenile
rheumatoid arthritis (78%), nanism of various origins (77%), tuber sclerosis (76%),
mucopolysaccharidosis (73%), phenylketonuria (69%), idiopathic family dystonia (65%)
and osteogenesisimperfecta (63%).

5. Among 18 rare diseases, for which there were data on the prevalence in Ukraine,
2 nosologies, or 11%, were registered only among pediatric patients Pump’s diseaseand
Fabri’s disease.

6. It has been established thatKyiv, Poltava, Dnipro , Ivano-Frankivsk and Kharkiv regions
had been characterized by the highest total number of orphan patients. Regions with the
lowestregistered number of orphan patients — are Luhansk, Lviv, Kherson, Sumyand Volyn.

7. There was no information on registered RDs in Chernivtsi, Odesa, Zakarpattia
regions and Kyiv city from the Center for Medical Statistics of the Ministry of Health,
but it was indicated the cases of four RDs in Odessa region and Kyiv city by newborn
screening program in 2020, that has shown problems in the collection, centralization and
coordination of the statistic information of RDs and needs to be resolved in the future at the
state and regional levels.
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8. Significant limitations and shortcomings in the ability to obtain information on the
registered cases of orphan diseases in Ukraine had been revealed: lack of databases on the
number of orphan patients in free access; differences in the organization of submission and
collection of information on orphan patients by region (lack of data from some regions of
Ukraine); difficulties in obtaining summary available data and limited nosologies for which
information is presented; period between the collection of information and the preparation
of reporting forms. It has been shown that identified limitations in the data system on
orphan patients are typical for other countries.
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ABSTRACT

Rare (orphan) diseases (RD) are a global priority for health systems. In Europe, including Ukraine, the
disease is considered rare with a prevalence of 1 patient per 2,000 population. To date, by the orphanet data,
6,172 unique rare diseases have been discovered. An important issue today is the understanding and analysis of
data on the prevalence of RD in Ukraine, which will effectively plan the need for therapy and predict its cost.

Aim of the investigation was to analyze the available data on the of the registered cases of orphan diseases
among children and adults in all Ukraine’s regions and determining the share of each disease in the overall
structure in terms of age group of patients.

The object of the in vestigation are data of the Department of Statistics of the Ministry of Health on the cases
of rare diseases, that were registered in Ukraine as of January 2020 and Medical Genetics Center’s data. The
study was conducted using informative methods of analysis (collection and data processing), systematization
and generalization, mathematical and statistical calculations.

According to the Center’s of Medical Statistics of the Ministry of Health data the total number of
registered patients was 10786 patients, of whom children accounted for 54%. Among given diseases the largest
proportion of patients had been registered with a diagnosis of «juvenile theumatoid arthritis» — 2,291 patients,
most of whom, almost 80%, are children. Among 18 rare diseases, 11%, were registered only among pediatric
patients: Pump’s disease, Fabri’s disease. It has been established that Kyiv, Poltava, Dnipro, Ivano-Frankivsk
and Kharkiv regions had been characterized by the highest total number of orphan patients. Regions with the
lowestregistered number of orphan patients — are Luhansk, Lviv, Kherson, Sumyand Volyn. There was no
information on registered RDs in Chernivtsi, Odesa, Zakarpattia regions and Kyiv city from the Center for
Medical Statistics of the Ministry of Health, but it was indicated the cases of four RDs in Odessa region and
Kyiv city by newborn screening program in 2020, that has shown problems in the collection, centralization and
coordination of the statistic information of RDs and needs to be resolved in the future at the state and regional
levels.

M. B. Ioxraiina (https://orcid.org/0000-0002-2088-0469),
H. A. Cninnoga (https://orcid.org/0000-0002-4041-5396),
B. B. Tytyx (https://orcid.org/0000-0003-4661-4908)
Hayionanenuii papmayesmuynuil ynieepcumem, m. Xaprie
AHAJII3 TTOKA3HUKIB KIJIBKOCTI 3APE€ECTPOBAHINX XBOPNX HA PIIKICHI
3AXBOPIOBAHHA B JESKUX PETTOHAX YKPATHU
Korouosi cioBa: pinkicHi (op¢anHi) 3aXBOpIOBaHHS, 3apeeCTpOBaHi BUIAAKK, OphaHHi XBOPI, IITH, JOPOCITi
AHOTAINIIA

PiakicHi (op¢anHi) XBopoOu — m100anbHUI MPIOPUTET CHCTEM OXOPOHH 3A0pOoB’s. Y €Bporii, 30Kkpema
i B YkpaiHi, 3aXBOpIOBaHHS BBaKAaIOTh PIAKICHUM 3a PO3MOBCIOMKEHOCTI 1 xBoporo Ha 2 000 HaceieHHS.
Ha crorozni, 3a manumu 6a3m mannx Orphanet, BusBieHo 6 172 pigkicHux xBopo6. Baxmmsum nuraHHIM
CBOTOJICHHSI BU3HAYAETHCS PO3YMIHHS Ta aHANI3 AaHUX MIOAO0 3apEECTPOBAHUX BUIAIKIB OpaHHUX XBOPOO B
VYkpaiHi, 10 JacTh 3MOry e(eKTHBHO IUIaHyBaTH IOTpedy B Teparlil Ta MPOrHo3yBaTH il BAPTICTh.
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Mertoro nmocmimkeHHs Oyno TPOBEACHHS aHaNi3y HAasgBHUX MOAHWX IIOAO KITBKOCTI 3apEeCTPOBAHHX
BUIA/IKIB PiKICHUX XBOPOO cepes AiTel Ta JOPOCnX 3a perioHaMu YKpaiHH Ta BU3HAUCHHsI YaCTKH KOYKHOTO
3aXBOPIOBAHHS Y 3arajbHIM CTPYKTYpi 32 BIKOBUMU I'PYHaMHU XBOPHX.

006’ ext gocnimkenns — nani Lleatpy meanunoi craructux MO3 Ykpainu o0 KiIbKOCTi 3apeeCTPOBAHUAX
BUIA/IKIB PiAKICHUX XBOpoO B YkpaiHi craHoM Ha ciuenb 2020 poky Ta nanux Meauko-renetuusoro LleHTpy.
JlocnmijpkeHHsT BUKOHYBAJIM 31 3acTOCYBaHHAM iHQopMamiiHMX MeTomiB aHamizy (30ip Ta 0OpoOGIeHHS
iH(popMarii), METO/IiB CHCTeMaTH3alli] Ta y3araJbHEHHs, MATeMAaTHYHUX Ta CTATHCTUYHUX PO3PaxXyHKiB.

3a mannmu Llentpy menuunoi cratuctukn MO3, 3araibHa KUTBKICTh XBOPHX 32 PiAKICHI XBOpoOH, 10
00mikoByIOTECS, ctanoBmia 10 786 ocib, i3 HuX mith craHoBmwin 54%. Cepen 3a3HaUSHNX 3aXBOPIOBAHb Haii-
OinpIIIa YacTKa XBOPHX 3aPEECTPOBAHA 3 IarHO30M «IOBEHUIbHUIA peBMaroimauid aptput» — 2291 ocib, Ginb-
IIICTB 3 IKUX, Maibke 80%, nitu. Cepen 18 pinkicHuX 3axBoproBaHb 11% 3apeecTpoBaHO JIUIIE cepe/l MallieHTiB
JIUTSYOTO BiKy — xBopoOa [lomma, xBopo6a dabpi. Beranosneno, mo Haitburba KinbKiCTh Op(aHHIX XBO-
pux xapakrepHa s Kuiscpkoi, [TonraBeskoi, JHinpoBcrkoi [Bano-PpankiBebkoi Ta XapKiBChkoi 00macTeid.
Perionu 3 HaliMEHILIOIO 3apeeCTPOBAHOIO KUIBKICTIO op(aHHuX marieHTiB — Jlyrancbka, JIbBiBCcbKa, XepcoH-
cpka, Cymcpka Ta Bomuucska. [ndopmanii mpo 3apeectpoBani BUmaaku pifkicHux xBopoO y UepHIBeIbKii,
Opnecepkill, 3akaprarcbkiid obmacTsx Ta micti Kuesi Bin LlenTpy meauuHoi craructukn MO3 He HaaXxoamIIo,
ajie 3a MPOrpaMoOI0 CKPUHIHTY HOBOHapOmkeHUX y 2020 poiri Oy/10 3a3HAYCHO BUMAJKH YOTUPBOX PiIKICHHX
xBopo6 B Opneckkilt o6macti Ta micti Kuesi, mo BusBUIO mpobieMu 3i 300py, HeHTpatizanii Ta KoopauHail
CTaTUCTUYHOI iH(pOpMamii 00 piAKiCHUX XBOPOO 1 MOTpedye BUPILIEHHS y MaiilOyTHEOMY Ha IEpPKaBHOMY Ta
perioHanbHOMY PiBHSIX.

M. B. Ioxaraiinas (https://orcid.org/0000-0002-2088-0469)

H. A. Cnerimoa (https://orcid.org/0000-0002-4041-5396)

B. B. Tytyx (https://orcid.org/0000-0003-4661-4908)

Hayuonanvnouil papmayesmuueckuil ynugepcumem, 2. Xapokos

AHAJI3 [IOKA3ATEJIE KOJIMYECTBA 3APETUCTPUPOBAHHBIX BOJIbHBIX PEJIKUMU
3ABOJIEBAHUSAMU B HEKOTOPBIX PETMOHAX YKPAMHBI

KuroueBsie ciioBa: penkue (opdanubie) 3a001eBaHus, 3apeTUCTPUPOBAHHBIE CITydau, op(aHHbIe OOJIBHEIE,
JIeTH, B3pOCIIbIe

AHHOTALHNA

Penxue (opdannbie) GomesHu — roOaldbHBIA HPHOPUTET CHUCTEM 37paBooxpaHeHus. B Espore, B
TOM 4HCIIe W B YKpauHe, 3a00JIeBaHHE CUUTACTCSl PEAKUM IIPH pactpocTpaHeHHOCTH 1 GombHOH Ha 2 000
HaceneHus. Ha ceromusimHuii neHp, o JaHHBIM 0a3bl JaHHBIX Orphanet, BoIsiBIeHO 6 172 penkux Oose3Hel.
BaxupiM BOIIPOCOM CETOAHALIHETO IHA ONPEACIIACTCA NIOHMMAHUE U aHAJIU3 JaHHBIX O paClpoOCTPaHCHHOCTH
opdaHHEIX Oone3Hell B YKpanHe, 4To JacTh BO3MOKHOCTH () ()eKTUBHO IIAHUPOBATh HOTPEOHOCTH B TEPATHU
U IPOTHO3MPOBATH €€ CTOUMOCTb.

Llenbto nccienoBaHus ObUIO NPOBECHUE aHAIM3a UMEIOIIMXCS JAHHBIX O PACIIPOCTPAHEHHOCTH PEIIKUX
Gone3Hel cpenu AeTei M B3POCIHBIX 0 PErHOHAM YKpaWHBI M ONpe/elIeHHe YacTH KaKIoro 3a00JIeBaHus B
o0mIeit CTPyKType 10 BO3PACTHBIM T'PYIIaM OONBHBIX.

OObekT uccnenoBanus — gaHHele LlenTpa memuumHckoit craructukn MO3 YKkpauHbl OTHOCHUTENBHO
3aperuCTPUPOBAHHBIX CIIy4aeB PEIKHUX OOJIE3HEH, 3apeTrHCTPUPOBAHHBIX B YKPAMHE 10 COCTOSHHIO Ha STHBAph
2020 roma. MccnenoBanue OCYHIECTBISUIA C MCIONb30BaHUEM HH()OPMALMHHBIX METOZOB aHanmu3a (cOop u
00paboTKa JaHHBIX), CHCTEMATH3aIMU U 0000ILEHNUsI, MATEMAaTHYECKUX U CTAaTHCTHYECKUX PacueTOB.

ITo nanuemM LleHTpa MeauIMHCKOI cTaTHCTUKH MuH3paBa, o0miee KOINYECTBO MAHEHTOB C PEIKIMU
GoNe3HAMH, 10 KOTOPBIM OCYIIECTBISIETCST y4eT, coctaBmio 10 786 uenosek, u3 Hux aetu — 54%. Cpean
JTaHHBIX 3200JI€BaHUI HAMOOJIBILIHI Y/ISNIbHBIN BEC 3aPETHCTPUPOBAH Y MALUEHTOB C THarHO30M «IOBEHUIIBHBIN
peBMaTOMIHEINH apTpuT» — 2 291 00IBHOH, OONBIIMHCTBO M3 KOTOPHIX, moutn 80%, — metn. U3 18 pexknx
6onesneit 11% 3aperncTpupoBaHbl TONBKO CPEAM MEAMATPUUECKHX OONBHBIX — Oone3Hs Ilomme, Oone3Hb
®dabpu. YcTaHOBICHO, YTO HAHOOJbIICE O0IICe KOJHUYCCTBO MAIMCHTOB HAXOAMIOCh Ha ydere B KueBckoi,
[MonraBckoit, [uempoBckoit, MBano-®pankoBckoii M XapbKoBCKOH 00nacTiaX. PernoHsl ¢ HanmMeHBIIHM
KOJJMYECTBOM 3aperHCTPHPOBAHHBIX CIIydaeB peakux Oomesneil — Jlyranckas, JIpBoBckas, XepcoHckas,
Cymckas u Bonbinckas. IHpopMariyu o 3aperucTprupoBaHHbIX peKux Oone3Hsx B YepHoBHLKoii, Onecckoid,
3akaprarckoil obnactsax u ropoxe Kuese or LleHTpa MeaumIuHCKON crarucThkd MuH3ApaBa HE ObLIO, HO
OBUTH yKa3aHBI CIydad 3a00NeBaHUS YETHIPHMs peakuMu OonesHsmu B Onmecckoit obmactu u ropone Kuese
0 IIpOrpaMMe CKPHHHUHTa HOBOPOXIeHHBIX B 2020 rofy, uTo mokasano npodnemsl B cOope, IeHTpaIn3aliu
U COINIACOBAaHMHM CTAaTUCTHUECKON MH(POpPMAIUH O peIKuX Oone3Hsx M TpeOyeT pemeHus B OyayIieM Ha
TOCYAapCTBEHHOM U PETHOHAILHOM YPOBHSIX.

Enexmpounna adpeca ons nucmyeanus 3 asmopamu. sm211@ukr.net
(ITopraitna M. B.)
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Jwutsrauii nepedpanpamii mapaiia (JILI1) — me rpyma mopymieHs MeXaHi3MiB PO3BUTKY
PYXiB 1 TIOJOKEHHS Tisla, IO CIPUYHHIOIOTH 0OMEXEHHSI aKTUBHOCTI, BHACHIIOK HETpo-
IPECyOUUX ypaXXeHb TOJIOBHOTO MO3KY, IO PO3BUBAETHCS, TUI0/Ia 00 AUTUHU. MoTopHI
MOPYIICHHSI NIpY 1epeOpaibHUX Mapaniyax yacTo CYMpPOBOMKYIOThCS AePeKTaMH dyTiIu-
BOCTI, KOTHITHBHUX 1 KOMYHIKaTHBHUX (YHKIIiH, TIepIemnIii, MOBEAIHKOBUMH PO3JaJlaMH,
a TakoX cynoMHuUME npurnankamu. Kinacudikarito AL 34iiiCHIOIOTE BiAMOBIIHO 10 THITY
PYXOBHIX PO3JIaIiB, SKi 3a3BUYaAl TOAUISIOTH Ha TP KITIHITHI (GOpPMH: cITacTUYHA, TUCKiHE-
THUYHA Ta arakTuyHa. bimspko 80% BuNanKiB CTaHOBIATH CHACTHUHI Gopmu Lepedpalib-
Horo napaiivy. CnacTUUHICTb TPU3BOAMUTH 10 BTOPUHHHUX OPTONCAMYHHUX YCKIAAHEHb, SIKi
CIIPUYUHSIIOTHh IOPYIICHHS MOOUITBHOCTI MAIlieHTa, 0OMEKESHHSI HOTO MIOJCHHOT JiSUTBHOCTI
Ta caMOOOCIyroByBaHHs, COMLIabHOI B3aemMoii. CIacTUYHICTh TAKOXK € YacTOH HPUYH-
HOIO 0OJTLOBOTO CHHAPOMY Y HiTel. ToMy JiKyBaHHS CITACTUYHOCTI € OJHUM 13 BAYKJIMBHX
HampsaMiB peadimiTamii xitel i3 mepedpansHuM naparidem [1-3].

Mennuna mormomora nitam i3 JUII Hamaerbes 3rimHo 3 Hakazom MO3 VYkpainu
Ne 286 Big 09. 04. 2013 p. «LlepeOpanbHuii mapaiid Ta iHIII OpraHiyHi ypakKeHHsI TOJI0B-
HOT'O MO3KY Y JIITEH, SIKi CyPOBO/DKYIOTHCSI PyXOBUMHU NOPYILIEHHSIMMNY, OHOBJICHUM Y BH-
V1111 aJalTOBaHUX KIIiHIYHMX HacTaHOB y 2018 p. [4].

OCHOBHOIO METOIO JIIKYBaHHSI CITACTUYHOCTI € TOJIMIICHHS PyXoBoi (pyHKIIII, 3MeH-
IIeHHS OOJIO Ta 3armo0iraHHs YCKIIaJHEHHSM, TOKPAIEeHHs SKOCTI *KHUTTS NamieHTiB. o
OCHOBHHUX METO/IMK 3MEHIIICHHS ITPOSBIB CIIACTUYHOCTI HaJIeXKaTh MEIMKaMEHTO3Hi 3aCO0U
(ueHTpanbHI MiopenakcaHTH, OOTyIiHOTEpaIlis) Ta Xipypriddi METOH JTiKyBaHHs (OpTOIe-
JMYHa XipypriuHa KOpeKiis, CIiHajdbHa Jop3anbHa pizoTomis). [lopsin i3 pyxoBoto peali-
JiTali€ro, 3actocyBanus 0otynotokcuny tuiy A (boHT-A) BBakaroTh OJHIM 3 OCHOBHHUX
METO/IIB JIIKYBaHHS BHOOPY MpH (POKATEHUX CIACTUYHHUX Ta TUCTOHIYHUX CHHApPOMAaX He-
3aJIe)KHO Bij iX eTiomorii [4, 5].

EdexruBHicTh Ta Oe3neynicTs mpenaparis O0TymiHOTepanii J0BeeHO B 0ararbox J0-
CJi/KEHHSAX. [X BBENEHO B MiIKHAPOIHI KIIiHiYHI HACTAHOBH Ta MPOTOKOJM JIKYBaHHs Ta

© Konexrus asropis, 2021
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peabimiTarii miTel 31 cmacTHIYHUMHU (popMaMH IepeOpaTbHOTO Tapaiidy Kpain €Bpornw,
CIIA, ABcrpamii Ta Ykpainu, sk IpenapaTv 3 JOBEICHUM BHCOKHM PiBHEM JOKa30BOCTI
JUTSL 3HIDKCHHS clacTUYHOCTI. Jl0CBi BOpOBaKEHHS IpenapariB 0oTyaiHoTeparii B Ykpa-
HI B MiKyBaHHS OiTel 31 CHACTUYHUMH (opMamMH LepeOpaIbHOrO Mapajiidy HOYNHAETHCS
3 2008 p., Konmu Brepiie OyJa0 3acTOCOBaHO OE3KOLITOBHY MpOrpamy (apMmaleBTUYHOTO
3abe3redeHHs aiTel i3 nepedpanpbHuM napaaiueMm M. Kuepa Ha 0a3i KuiBChbKOT MICHKOT JiH-
Ts1901 KiTiHITHOT JTikapHi Ne 1, a 3 2012 p. motenep — i o Beix perioHax Ykpainm [6—7].

AHani3 acopTUMeHTY Jikapcbkux 3aco0iB (JI3) Ha ocroBi bBoHT-A y cBiti mokasas,
110 Y bOMY CErMEHTI AOCTYIHI TPH MpenapaTy 31 cXokuM npodinem epeKTUBHOCTI Ta
Oe3nexu:

e aboOorymorokcuH A (miroua pedoBuHa: Clostridium botulinum type A toxin-
haemagglutinin complex. Oaua ¢akoH MICTUTH KOMIUIEKC OOTYNiHIYHHA TOKCHH THILY
A-remanmotaaid 500 O/1; ducnopt®, Bupobuuk Incen biodapm Jlimiten, Bemnuka bpu-
TaHis),

e 0Ha0OTYNOTOKCMH A (zil0ya pedoBHHA: OOTYNiHIUYHMHA TOKCHMH TuUmy A (Bix
Clostridium botulinum). OnnH (nakoH MICTHTH OOTYNIHIYHOTO TOKCHMHY THUIy A (Bix
Clostridium botulinum) 100 onunuk-Amnepran; borokc®, BupoOHuk Amiepran @apma-
cerotikan3 Ipmanmis, [pmanmis);

e inkoOoTynoTokcuH A (miroua pewoBuHa: Clostridium botulinum neurotoxin type
A; omuH (hakoH MicTuTh 50 LD,, onununup a60 100 LD, onuanup OOTyJIiHIYHOTO HEHpO-
tokcuny Clostridium Botulinum tany A (150 x/1), BUIBHOTO BiJl KOMIIJIEKCOYTBOPIOBAJIb-
HUX OUIKIB [OOTYNiHIYHUN HEHPOTOKCHH TUMIY A, oumieHui Bix Kynbryp Clostridium
Botulinum (muram Hall)]; Kceomin®, Bupoouuk Mepiy dapmackrorikans ['M6X, Himeu-
YUHA).

Bumenaseneni JI3 MaroTh 9iTKi TMOKa3aHHS IS 3aCTOCYBaHHS, AKi 0a3yIOThCS Ha Ja-
HUX JIOKa30BOI MEAMIIMHY, a iXHi O10XiMiuHI podisi pi3Hi, crerudidHi s KOXKHOTO TIpe-
napary i He B3a€MO3aMiHHI 3 IHIIMMH TUIIaMU OOTYJIOTOKCHHY. 30KpeMa HeoOXiTHO 3a3Ha-
yntH, o KceoMin® He mokazaHuil 1uis ikyBaHHs cniacTuaHuX Gopm JILIT.

B Vkpaini 3apeectpoBani asa JI3 Ha ocHoBi BoHT-A 3i cxoxum npodiiem eekTus-
HOCTI Ta Oe3neku y (opMi TOPOIIKY JUIsl PO3UMHY IS iH €KIINA I CUMIITOMaTHYHOTO
JiKyBaHHS (pOKaBbHOT clacTHYHOCTI y miteid 3 JALIIT:

e abobotymorokcuH A 'y no3ysanHi 300 O/ abo 500 O/l na dakos;

e onaOorynorokcut A y no3ysanti 100 O] ta 200 O/l na ¢akoH.

JI3 maroTh BIacHi THCTPYKLIIO II0JI0 PEKOMEHIOBAHOT 1031 Ta KPaTHOCTI BBEACHHS.

Tpeba 3a3HaunTH, MO a000OTYIOTOKCUH A — 1€ €IMHHN Tpenapar, KUl oQiliiHo
MO)KHAa BHKOPHUCTOBYBATH IS JIIKYBAaHHS CIIACTUYHOCTI BEPXHIX KIHIIIBOK Y IiTEH Bix 2
pokiB BiamoBigHO 1Mo iHCTpyKIii MO3 Vkpainn. lle mae MOXIHMBICTH BUKOPHCTOBYBAaTH
e(eKTHBHE JIIKyBaHHS y AITEH 31 CIACTUYHUM IeMiNape3oM Ta aKTHBHO 3aIydaTH BEPXHIO
KIHLIBKY ITiJ 4ac irpoBoi AisUIbHOCTI Ta MpH (OPMYBaHHS HABUYOK CaMOOOCITyTOBYBaHHS:
MpUHAOM TKi, ONIITaHHS, PO3AATaHHS 1 T. 1.

Boryniniuanii Tokcun tuy Ay gosyeanHi 500 O]l (aboborynorokcuH A) ta 00OTY-
JMiHIYHUH TokcuH Uy A y mo3yBanHi 100 O] (orabotymorokcuH A) BKIOUYeHO m0 Ha-
[IOHAJFHOTO TMEPEeTiKy JiKapchKuX 3aco0iB, a B go3yBanHax 300 O] ra 100 O/ — no Ho-
MEHKJIaTypH JIiIKapChKUX 3aC00iB, MEIMYHUX BUPOOIB Ta JOMOMIDKHUX 3aC00IB 10 HUX, 110
3aKyIOBYBaTUMYThCS 32 HallpSIMaMH BUKOPUCTaHHs OO KeTHUX KomTiB. OnHaK BiCyTHI
KOMIUICKCHI JI0CJIJKSHHS 111010 MOPIBHSJIBHOIO aHaIi3y BUTPAT HA BUKOpUCTaHHS 1uX JI3
3 ypaxyBaHHSIM PEKOMEHIOBAHOI 103U Ta KpaTHOCTI BBeneHH: [13, 14].

ToMmy, MeTO LBOTO NOCTIKEHHS OyJ0 BUKOHAHHS MOPIBHSUIBHOIO KOMIUIEKCHOIO
aHaIizy MiHiMi3alii BUTpar Ha O6oTyniHoTepartito ciactuaauX Gopm JLIT y mamieHTiB Bi-
KOM BiJl IBOX POKIB 1 CTapIle 3aJIe)KHO BiJl BarM Ta KPaTHOCTI BBEICHHS.
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MaTtepiaaum Ta MeTOAM AOCJIiAKEeHHSH

3riHO 3 IHCTPYKIIIEI0 IO BUKOPUCTAHHS BIPOJOBK MOYATKOBOTO Ta IMOJANBIIUX Ce-
aHCIB JIIKYBaHHsI IWHAMIYHOI €KBiHycHOI aedopmanii cromu, cnpuunHeHO1 (GoKalIbHOIO
cnactuyHicTio BHaciok JILII, y miTeit BikoM BiJi IBOX POKIB MaKCHMajbHa 3arajibHa
I03a a0000TYIOTOKCHHY He Mae miepepurryBat 15 OJI/KT y pa3i BBeIeHHS B OJHY HIDKHIO
KiHIiBKY mipu remiruterii abo 30 O/l/kr y pa3i BBeZeHHS B OOM/IBI HIKHI KiHIIIBKH TPH
nurierii (taom. 1) [15].

Taonuumsa 1

PexoMenioBaHi 1031 a0000TyJIOTOKCHHY
M’sizu PexomenoBana 103a a6000Ty/10TOKCHUHY Y pa3i BBeJCHHS B OJJUH M3
oxui€ei Horu (O/I/xr macu Tina)
JIuTkoBUIA Bix 5 o 15
Kambanononionuit Big 4 110 6
3aaHili BEIUKOTOMIUIKOBHI Bin3 105
3aranpHa 1032 mo 15

OCKiIbKM PEKOMEHI0OBAaHUM € IOBTOPHUI KypC JIKyBaHHS a0000TYIIOTOKCHHOM Yepe3
16-28 TrxKHIB, A1 aHANI3Y BUTPAT OyJI0 NPUHHATO KPAaTHICTh BBEACHHS a0000TYI0TOKCH-
HY, 110 JIOPiBHIOBAJIA JIBa pa3u Ha pik [16, 17].

OHa0OTYIOTOKCHH 3aCTOCOBYIOTh Y BHIVISJ PO3ALIICHOI Ha KypC JIKYBaHHS 3arajbHOL
JIO3H, SIKY BBOASTH OKPEMHUMH 1H €KINISIMU B IEHTPAIbHY 1 O19HI BEPXHI YACTHHU YPAKEHOTO
JIUTKOBOTO M’s13a. [Ipw remiturerii moyaTkoBa peKOMEHIOBaHA /1032 OHAOOTYIIOTOKCHHY CTa-
HOBUTH 4 O/KT MacH Tilla B ypakeHy KiHIIBKY, ripu nuruierii — 6 OJl/kr macu Tina, po3mi-
JieHa MK Ypa)KeHUMH KiHIiBKaMH. MaKkcuManbHa 3arajibHa 1032 OHA0OTYJIOTOKCHHY CTaHO-
BuTh 6 OJI/kr Macu Tina, a JI3 BBOIATH 13 3-MICSIUHUM 1HTEPBAIOM (YOTHPH pa3u Ha pik) [15].

BapricTb nikapcbkux 3aco0iB Oyna orpumana 3 Peectpy onroBo-BinnyckHux min MO3
Vkpainu Bix 16. 04. 2021 p. [18].

Yei BXigHI 1aHi, HEOOX1IHI IS TIPOBEIEHHS aHaJli3y BUTpPAT, IOAAHO B Ta0II. 2.

3a ganumu Hakazy MO3 VYkpainu Bixg 13. 09. 2013 p. Ne 802 «IIpo 3arBepmxenns Kpu-
TepiiB OLIHKK (DI3UYHOTO PO3BUTKY AiTEH LIKIIHLHOTO BiKy», Maca Tijla AUTHHY Y Billi Bix 2
1o 17 pokiB 3HaxomuThes B aiana3oHi Bix 10 o 50 kr. 3 omisity Ha 11e Oyyio 3armporoHOBaHO
[IPOBECTHU aHaJIi3 BUTPAT NP BUKOPUCTaHHI a0000Tynotokcuny 300 O/1, a0000TyI0TOKCHHY
500 O/ ta onabotymorokcuny 100 O/] Ha mpukiami MoaensHOI Koropt B 500 miteii mpu Ba-
pifoBaHHI Baru IUTHHA y BKa3aHOMY Jlialta30Hi, Ta BU3HAYNTH HAMEHIII BUTPATHY TEPaIIito
TIPH JIIKyBaHHI SIK TeMITUIETil, TaK 1 IUTUIETIi 7S ITel Y pi3HUX BaroBUX Kareropisix.

Taonuusa 2
Bxinni nani 1y ananizy BUTpar Ha 00Ty diHOTepario
doxanbuoi cnacTuunocti npu JLIT

Hasea 13 Ad0OoTYI10- AoboboTy.10- Onatory1o0-
TOKCHH A TOKCHH A TOKCHH A
Josysanmst, O] 300 500 100
OnToBo-BiaMycKHa IiHa 32 | 4300 6450 4284
(hitakoH, TpH. Haka3z MO3 Bix 24. 02. | Hakaz MO3 Bix 12. | Hakaz MO3 Bix 23. 07.
2021 Ne 334 07.2019 Ne1605 2020 Ne 1671

PexomennoBana 103a
quig xsopux Ha JILIT npu 5-15 4
remimerii (O/l/xr macu Tina)

PexomengoBana mo3a s

xBopux Ha JIL{IT npu aunuerii 10-30 6
(OJl/kr macwu Tina)

KpaTHicTh BBEICHHS Ha PiK 2 2 2-4
KinbkicTs piteit 100 100 100
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PesyabTaTm AO0CcaigkeHHA Ta 0O0TOBOPEeHHS

BapiaGenbHicTh peKOMEHA0BaHOI 1031 a0000TYIOTOKCHHY MOTpeOyBaia MPOBEACHHS
aHaJIi3y pi3HUX CleHapiiB ioro 3acrocyBanHs. [lepinii rpaHUYHU ClIeHapil TPEACTaBIISB
BUKOPHCTaHHS MiHIMaJbHUX J103 a0000Tya0TOKCHHY — 5 OJI/KT 115t JTIKyBaHHS TeMiruerii
ta 10 O/l/xr ans nikyBaHHS quruierii (ciienapiit 1). AHaii3 BUTpar B pi3HUX BaroBUX KaTe-
ropisix MOZEJNbHOI KOTOpPTH JiTel MMoKa3aB, 10 HAHMEHII BUTPAaTHUM Oyzie BUKOPUCTAHHS
abobotynorokcuny 300 O]l HezanexHo Bix Baru TuTHHU (puc. 1.1).

[Hmoro BusiBMIIACH KapTHHA NMPH aHami3i OoTymiHoTepamii qumerii. byao BuzHaueHo
peHTabeNbHICTh 3acTocyBaHHs abo0oTymorokcuny 500 O]l y Barosiit kareropii Big 31 10
50 Kr, 110 MOSCHIOBAJIOCH HEOOXIIHICTIO BBEICHHS OUILIINX 103, T4 BiAMOBIAHO MEHIINX
BTpar JI3 (puc. 1.2).

Sxmo onaboryninotokenH A 100 O/ 3actocoByBatu 2 pa3u Ha piK y JO3yBaHHI IS
000X, sIK y cueHapii 1, To aboborynotokcun A 500 O/l matume nepeBaru y BaroBiii Karero-
pii 26 xr i 6inbiue (mpu remimerii) i 17 kr i Oinpime npu aumuterii (puc. 1.31 1.4.)

20000 000
18 000 000
16 000 000
14000 000
12000 000
10000000
§ 000 000
6000 000 eSS0 009
4000 000 Aok dededdededebedede btk dededdedededededebede bk deodcde A
2000 000

0
10 15 20 25 30 35 40 45 50

Bara quTHHEI

BuTpaTH Ha MIKYBaIbHy TEXHOIOTII0, [PH,

——ABobdorynotokend A 300 OJT (remimeris)
~e—Aboborynorokenn A 500 O] (remirureris)
OnaBorynoroxcns A 100 OJ] (remirneris)
Puc. 1.1. BurpaTtn Ha 0oTy;aiHOTepamilo remimnuierii 3aJ1eskHO Bii BATH JUTHHHA
(cuenapiii 1)
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15000000
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0
10 15 20 25 30 35 40 45 50

Bara gutuHu

BuTpaTH Ha TKYBATBHY TEXHOJOTIK, [PH

—A—BoTyniHiuanil TokcHE THIY A (JucmopT-300) - aummeria
BotyniniganAil TokcHE THIY A (JHcmopT-500) - Aummeria

BoryniniunHil TokcHE THIIY A (BOTOKC) - IHILTEris

Puc. 1.2. ButpaTu Ha 60TyJliHOTepaniio JUIUIerii 3a/1esKH0 BiJl Baru JUTUHI
(cuenapiii 1)
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Bara outunn
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—@—botyniniunuit TokcnH THOY A (Jucnopt-500) - reMimeris
—¢—boTyniHiuHHA TOKCcHH THIY A (BOTOKC) - TeMirmerist
Puc. 1.3. BuTpaTu Ha 60Ty/IiHOTepaniio remMinJierii 3a/1e;KH0 Bi Baru TMTHHU

(cuenapiii 1, 5 OJI/kr)
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Bara THTHHH

—&—BOTYNiHIYHAN TOKCHH THIIY A (JIHcropr-300) - AHILIEria
~@—BoTyniniyanii TokcHH THIY A (JIHcmopt-500) - aumneria
boryniniyamii TokcHH THIY A (BOTOKC) - IHILIETiA

Puc. 1.4. Burparu Ha 00TyJliHOTepanilo AMIUIerii 3a/1e;KH0 Bil Baru AUTHHU
(cuenapiii 1, 10 OI/kr)

JIy1st OIIHKM BIUIMBY Ha CyMH BHTpAT 301JIbIICHHS J03yBaHHS a000O0TYJIOTOKCUHY JI0
15 OJI/xr s nikyBanHs remimierii Ta 1o 30 OJI/kr ajs jgiKyBaHHS JUIUIETii OyJio 3acTo-
CcOBaHO crieHapiii 2. Pe3ymbraTé IpoBeaeHHS CIIEHApHOTO aHalli3y IMOKa3ald, M0 HaBiTh
3a YMOBH 301JIbIIICHHS IO3YBaHHS IO MAKCUMATbHUX PEKOMEHJIOBAHUX J103 3aCTOCYBaHHS
a0000TYJIOTOKCHHY Oy/ie pallioHaJbHIM BHOOPOM IIPH JTIKYBaHHI F'€MIIIIETii, OXOTUTFOIUN
Bci BaroBi rpymnu. PariionansauM Oyjie 3actocyBanHs aboooTyinotokcuny 300 O/l y Barogiit
kareropii 10-20 ta 34—40 kr. [Toka3zaHo, mo adodotynorokcuny 500 OJ] Oyne HaiiMeHII
BUTPATHOIO JIIKyBAJILHOIO TEXHOJIOTi€0 y BaroBii kareropii 21-33 xr. Oxpim Toro, Oymno
BUSIBJICHO, IO IS AiTeH BaroBoi kateropii Big 41 mo 50 kxr BHTpaTw MpH 3aCTOCYBaHHI
abob6otynorokcuny 300 O/] Ta abobotymnorokcury 500 O/l Oy oHAKOBUME Ta MEHIITUMHU
3a BUTPATHU NPH JiKyBaHHI OHa0OTYJIO0TOKCHHOM (pHc. 2.1).
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[ToniOHMMY BUSIBUITHICH PE3YIIBTATH aHATI3y BUTPAT Ha JIIKYBaHHS JAUIUIETI] 32 IPYTUM
crieHapieM. Aboborymnorokcns 300 O] moka3aB ceGe HaMEHII BUTPATHOO JIIKyBAIbHOIO
TEXHOJIOTi€l0 y BaroBiil kareropii 17-20 kr. B iHIIMX BaroBux KaTeropisx HallMEHII BU-
TpaTtHUM BUsiBHBCA abo0oTynorokcud 500 O/, mpu YoMy iHAU(PEPEHTHOIO 10 3aCTOCYBaH-
Hs1 abo0oTynotokcuny 300 O/] uu aboboTynorokcuny 500 O/ BUsIBUIIACH BaroBa KaTeropist
22-30 kr (puc. 2.2). Y mijoMy Moka3zoBUM BHSBUIOCH TAKOXK T€, III0 OHAOOTYIOTOKCHH OyB
OUTBIII BUTPATHUM Y OyIb-sIKil BaroBii KaTeropii mpu JIiKyBaHHI K TeMi- TaK i JUTLIIETII.
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~»¢—BOTyNiHITHHH TOKCHH THITY A (BOTOKC) - TeMimIeria
Puc. 2.1. BuTpaTu Ha 60TyJIiHOTepaniio remMinJierii 3aj1e;KH0 Bi Baru TMTHHU
(cuenapiii 2, 15 O/I/kr)
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BUTpaTH Ha MKYBAILHY TCXHOIOTI0, TPH
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Bara nutHHH

—A—BoTymiHIuAAH TOKCHH THIY A (JIAcnopT-300) - qUIINeria
—0—boTyniniuAnii TokcHH THIY A (JIncnopT-500) - DHImeris

——BoTyniHiuani TokcHH THIY A (BOTOKC) - mumeris

Puc. 2.2. BurpaTru Ha 00TyJliHOTepanilo JMIVIerii 3a/1e5KHO Bil Baru IUTUHA
(cuenapiii 2, 30 O1/kr)

OOMEKEHHSIM I[OTO JIOCIIPKEHHS € Te, 0 OHA0OTYJIIOTOKCUH A BUKOPHUCTOBYBAIH B
poO3paxyHKax KOKHI Tpu Micsiii (a00 4 pa3u Ha piK) 3riIHO 3 IHCTPYKIIERO [T 3aCTOCYBaH-
Ha. OHAK B IHCTPYKITIi 3a3HAYEHO, 10 AJIA JiTeH 3 pokanbHOIO criactuaHoCTiO Tipu JILIT
ciix migdupaT 103y, AKa AacTh 3MOTY POOUTH MEPEepBH MK 1H €KIISIMH TPUBATICTIO HE
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MeHIIe 6 MicsmiB (2 pa3u Ha pik). [Ipu 1IoMy MOKITHBOMY CIieHapii (1o3yBaHHS a6000Ty-
norokcuny A 1o 15 OJI/xr mist mikyBanHs remiruterii i 7o 30 OJI/kr miist miKyBaHHS AHTIIC-
rif) JOMiHyBaHHS TeXHOJIOTr1] 3acTocyBanHs aboboTtynorokcuny A 500 O] Oyne cioctepi-
ratucs JMIIe IpH JIiKyBaHHI reMiruierii y BaroBiii kareropii Big 26 no 33 xr (puc. 2.3, 2.4)
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~+—~BOTYyNHIYHHIT TORCHH THITY A (BOTOKC) - resineria

Puc. 2.3. BurpaTu Ha 00TyJiiHOTepanilo reMinJerii 3a;1e:KHO0 Bil Baru ITMTUHU
(cuenapiii 2, 15 OI/kr)
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Birrpatit Ha MiKyBaIbHY TeXHOJIOT0, IPH
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Bara aurtisEmn

—&— BoTymHMHI TokeHH THITY A (licnopt-300) - qmleria
—&—botynikiuuuil Toxenn THoY A (dicnopr-500) - qunneris
~—+—BOTYMHIYHHI TOKCHH THIY A (BOTOKC) - IHTLTEria

Puc. 2.4. BuTtpaTu Ha 60Ty/JJiHOTepamiio AUIIerii 3aJ1e;KHO Bi Baru IUTHHH
(cuenapiii 2, 30 OI/kr)

Cuenapiit 3 — s cepennix 103 abodorynorokcuny A (10 O mist remimerii Ta
20 OJ] mnst auruterii) asst po3paxyHKIB i BAKOPUCTAHHSI OHAOOTYJITHOTOKCHHY A JBidi Ha
pik: abo6orymnotokcua A 500 OJ] maTnMe mepeBaru y BaroBiil kareropii 26 kr i OijbIme
(pm remirturerii ) 1 18-25 kr npu murmierii. (puc. 3.1 1 3.2).
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BHTpard Ha JiKYBAILHY TEXHONOTIIO, TPH
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BoTymiHiuHNi TokcHH THITY A (BOTOKC) - FeMiILTeTi

Puc. 3.1. Burparu Ha 0oty liHOTepaniio remMimnJerii 3aJ1e;KH0 BiJi Baru IMTUHU
(cuenapiii 3, 10 OI/kr)
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Bara auroon

—A— BoTyniniunni TokcHE THny A (Jncnopt-300) - oumteris
~@—BoTtyniniveEi TokewH THIY A ([Incnopt-500) - qumeris

BoTtyniniuymmi ToKcHE TAMY A (BOTOKC) - IHIMETIA

Puc. 3.2. Burpatu Ha 00Ty/IiHOTepaIilo JUILIerii 3aJ1e’KHO Bil Bar¥ JUTHHH
(cuenapii 3, 20 O/I/xr)

Taka MOXJIMBa HEBU3HAUECHICTh Y JIO3YBaHHI Ta KPaTHOCTI BBEJCHHS HA PIK Ja€ IMiJi-
craBH 110 300py AoAaTkoBoi iH(OpMAaIii Mom0 3acTocyBaHHS 000X mopiBHIOBaHUX JI3 y
peaNpHil KIIHIYHIA MPaKTUIl Ta BU3HAYAE aKTYaJIbHICTh IMOAATBININX (hapMaKOEKOHOMIY-
HUX JOCIIIKEHD.

BucHoBKkH

1. Bnepmie nmpoBeaeHo hapMakoeKOHOMIYHUHN aHaII3 «MiHIMI3allis BUTpaT» Ha OOTy-
niHoTeparito ¢oxansHoi cnactuyHocTi nipu JLIT 3 ypaxyBaHHSIM Tpym AiTel i3 pisHUMHA
BaroBUMH KaTeTOpisSIMU Ta MOXIIMBOI BapiaOeNbHOCTI PEKOMEHIOBaHUX /103 ab0000Tys0-
TOKCHHY A 3 OISy Ha MepeBaru Horo KIiHIYHOTO 3aCTOCYBAaHHS IIPU CUMIITOMATHYHOMY
JIIKyBaHHI TeMIILIETii Ta JIUIUIerii.
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MozeitoBaHHsI BUTpAT HAa KOTOPTY JiTel 3 ypaxXyBaHHSM JO3yBaHHS JJs PI3HUX Ba-
TOBUX KaTeropii moxaszaio, 1o npuiioM mpemapary Adodotymorokcus mo 500 O/ Oyme
HalMEHIIl BUTPATHOIO CXEMOIO IS JIiTel y BaroBii kareropii 21-33 kr npu no3yBaHHI
15 O[l/kr y pasi nikyBanHs remimerii; AGoootynotokcus A mo 300 O/l Haitbinbmn pamio-
HaJIBHO 3aCTOCYBaTH JJIs JiTel y BaroBux kareropisx 10—-20 kr ta 34—40 kr i3 103yBaHHSIM
15 OJl/kr y pasi jiKyBaHHsI reMiruierii Ta y BaroBiii kareropii 17-20 kr i3 J03yBaHHIM
30 O/I/kr y pa3i JiKyBaHHS TUTUICTII.

2. BusiBneHo rpymnu AiTel 3aJeKHO BiJl BaroBOi KaTeropii, Ui sIKUX BUTPATH NPH 3a-
crocyBanHi aboootynorokcuny 300 O] ta aboborynorokcuny 500 O/] Oynu piBHUME Ta
MEHIIMMH 32 BUTPATH Y pa3i JiKyBaHHS OHA0OTYIOTOKCHHOM.

3. BeranoBneHo, 1110 BapiaOenbHICTh Y I03yBaHHI Ta KPATHOCTI BBEJICHHS Ha PiK OHA00-
TYJTOTOKCHHY BKa3y€ Ha aKTyaJIbHICTh Ta HEOOXiIHICTh 300py peaidbHUX JaHWUX 0710 eek-
THBHOCTI Yy KIIHIYHIN npakThili. [IepceKTHBHUM € TIPOBEACHHS TOAATBITHX (apMakoeKo-
HOMIYHHX JIociimpkeHb JI3 mis mikyBaHHs (okanbHoi ciactuyHOCTi y mitedt i3 LI s
BU3HAYECHHS eKOHOMIYHO €()EKTUBHMX IPETapaTiB Ta X BKIIOYCHHS Y OIO/DKETHY IIPOTpamy.

Kongnixm inmepecis

ABTOpPH 3asBWJIM MPO TaKi MOTEHITIHHI KOHMIIKTH 1HTEPECIiB MOA0 MOCTiIKEHHS, aB-
TopcTBa Ta/abo myoOmikarii i€l crarti: C. O. Conosiios Ta O. B. Hazap € HayKOBUMH KOH-
cynerantamu, a M. B. Jlenexa — cniBpoGitankom TOB «ITICEH FOKPEMH CEPBICI3».

Inpopmayis npo ¢gpinancysanns
CrarTio niarorosieHo ta Buaano 3a nigrpuMmku TOB «ITICEH FOKPEWH CEPBICI3».
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AHAJII3 BUTPAT HA BOTVYJIIHOTEPAIIIIO CITACTUYHUX ®OPM JUTAYOI'O HEPESPAJILHOI'O
ITAPAJITUY B YKPATHI

Korouosi ciioBa: mutsunii nepeOpanbHuii mapanid, O0TyIiHOTeparris, MiHIMI3aIist BUTPAT
AHOTAINIA

Jutsanii nepedpanbauii napaniu (JILUIT) yocoGmioe rpymy nopyiieHb MexaHi3MiB PO3BUTKY PyXiB 1 HOJIO-
JKEHHSI TiJIa, 110 CIIPUYHMHIOIOTH OOMEXEHHSI aKTHBHOCTI, BHACIIIOK HEIIPOTPECYIOUNX YPasKeHb FOJIOBHOTO MO3KY,
10 PO3BUBAETHCS, UI0Aa abo auTHHH. [lopsn i3 pyxoBoto pealiiTaliiero, 3acTOCYBaHHS OOTYIOTOKCHHY THITY A
(boHT-A) BBaaroTh OAHUM 3 OCHOBHUX METOJIIB JIIKyBaHHSI BUOOPY IPH (HPOKATbHUX CIIACTUYHUX Ta JUCTOHIYHUX
CHHJIpOMAxX HE3aJIeKHO Bif ix etionorii. Ha gaci B YkpaiHi BiZICyTHI ZOCHI/DKEHHS IIIOJI0 QHAJII3y BUTPAT HAa BUKO-
pHCTaHHA JTiKapchKUX 3ac00iB Ha 0cHOBI boHT-A 3 ypaxyBaHHSIM pEeKOMEH/IOBAHOT 1031 Ta KPaTHOCTI BBEACHHSI.

Merta po6oTH — BUKOHAHHS aHaJi3y MiHiMi3alil BUTpaT Ha OoTyniHOTeparmito cnacTnaHux dpopm JLIT y
Mani€HTIB BIKOM BiJ{ JIBOX POKIB i cTapIIe.

Jlo3yBaHHS Ta KpaTHICTh BBEICHHS Ha PiK a000OTYIOTOKCHHY Ta OHAOOTYJIOTOKCHHY JJISl JIIKyBaHHS JH-
HaMIYHOI eKBIHYCHOI fedopMariil CToIy, cpuurHeHol (oKambHO0 criacTuyHicTio BHachinok JUII, y niteit
BIKOM BiJl IBOX POKIB Oy ofieprkaHi 3 IHCTPYKIIH 10 BUKOPHCTaHHS. BapricTh a0000TyI0TOKCHHY Ta 0Hab0-
TynoTOKcuHY Oyna oTpuMana 3 Peectpy ontoBo-Biamyckaux i MO3 Ykpainu.

AHaJi3 BUTpaT JJIsl MOAGIBHOT KOTOPTH AiTel y Pi3HUX BaroBHX KaTEropisx 1mokasas, 110 a0000TYI0TOK-
cuH 500 O]l Gyne HaliMEHII BUTPATHOIO JIKYyBaJIbHOIO TEXHOJIOTIEIO y Barosiit kareropii 21-33 kr mpu 103y-
BaHHi 15 OJl/kr y pasi mikyBanHs remimierii. AGo6otynorokcnH 300 O/l HaiiOinpII pamioHaTbHO 3aCTOCYBAaTH
y BaroBux kareropisix 10-20 kr ta 34-40 kr i3 no3yBannsam 15 OJI/xr npu nikyBaHHI remimierii Ta y BaroBii
kareropii 17-20 kr i3 gosyBanusam 30 OJ/I/xr npu mikyBaHHI qurnterii. BusBsieHo Barosi kareropii, B sSKHX
BUTpATH y pa3i 3actocyBaHHa abobotymnorokcuny 300 O] Ta aboborynorokcuny 500 Ol Oynu piBHUMH Ta
MEHIIIMMH 32 BUTPATH TIPH JIIKyBaHHI OHA0OTYJIOTOKCHHOM.

VY nocmimpkenHi Brepmie Oyrro 3miiCHEHO aHali3 MiHIMI3almii BUTpAT Ha OOTYNiHOTEpAIilo, B Pe3ynbTari
SIKOTO OyJI0 BU3HAYECHO MEpPEBAr 3aCTOCYBaHHSA a000OTYJOTOKCHHY MPU CHMOTOMATHYHOMY JIIKYBaHHI TeMi-
wrerii Ta aumierii y pasi JIUIT y dpoxyci pisHux BaroBux rpym aitreil. MoxiiBa BapiaGebHICTh y 103yBaHHI Ta
KpaTHOCTI BBE/ICHHS Ha PIK OHA0OTYJIOTOKCHHY BKa3y€e Ha aKTyallbHICTh 300py J0IaTKOBOI iH(pOpMaIIii momo
3aCTOCYBaHHS B peasibHil KIIHIYHII MPaKTHUIli Ta MOAaIbIINX (HaPMAKOCKOHOMIYHHUX TOCIIIKEHb.
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AHAJIN3 3ATPAT HA BOTYJIMHOTEPAIINIO CITACTUYECKUX ®OPM JETCKOI'O
LIEPEBPAJIBHOI'O ITAPAJIMYA B YKPAMHE
KonroueBsie ciroBa: neTckuii nepeOpanbHbIi mapannd, O0TyIMHOTEpanus, MUHIMH3AIHS 3aTpaT
AHHOTALNA

Jerckuii nepebpanpHbiil napanuy (JLII) npeacrapnsger rpyniy HapylleHUH MEXaHU3MOB Pa3BUTHUS
JIBIDKCHUH U IIOJIOXKEHHSI Tella, BBI3bIBAIOIIUX OrPAHUYCHMS AKTHBHOCTHU, KOTOPBIC SIBIIIOTCS CIICACTBHEM
HETIPOTPECCUPYIOIIETO TTOpaKeH s TOJTOBHOTO MO3Ta Pa3BUBAIOIIETOCs uoAa win pedenka. Hapsiay ¢ omo-
pHO-ABUTATENIbHON peabunuranuell npumeHenue OorynotokcuHa thmna A (BoHT-A) cuwraior omHuM u3
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OCHOBHBIX METOZIOB JICUEHHs BEIOOPA IPU ()OKAITBHBIX CIIACTHYECKHUX M JUCTOHUYIECKUX CHHAPOMAaX HE3aBHUCH-
MO OT uX 3THonoruu. Cerogs B YKpauHe OTCYTCTBYIOT UCCIICIOBAaHHS 10 aHAIU3Y 3aTpaTr Ha UCIOJIb30BAHHUE
JICKapCTBEHHBIX cpelcTB Ha ocHOBe boHT-A ¢ yueToM pexoMeH1yeMoi 103bI U KPATHOCTU BBEICHHUSI.

Llensto paboTsl OBUTO MPOBEJCHHE aHAIN3a MUHIMHU3AILUK 3aTPaT Ha OOTYIMHOTEPANNIO CHACTUIECKIX
dhopm AT y mamueHTOB B BO3pACcTe OT ABYX JIET M CTapIIe.

Jlo3upoBKa M KpaTHOCTH BBEICHUS B rojf a000OTYJIOTOKCHHA ¥ OHAOOTYJIOTOKCHHA JUIS JICUCHUS JTHHA-
MHYECKOI €KBUHYCHOH IedopManny CTOMbI, BBI3BAHHOH (HOKaIbHOHM cmacTHYHOCTBIO Benenctsue LT, B
BO3pacTe OT JBYX JIET ObLIM MONYYESHBI U3 HHCTPYKIHN K MCIOIb30BaHHI0. CTOMMOCTh a0000TYIIOTOKCHHA U
OHA0OTYIOTOKCHHA OBUTH MOJTydeHBI 13 PeecTpa onToBo-0TITYyCKHBIX IieH M3 VikpauHsI.

AmnHanm3 3aTpar Uit MOJETBbHOH KOTOPTHI €Tl B Pa3HBIX BECOBBIX KaTETOPHSIX MOKa3all, 4To ab000TyII0-
tokcuHa 500 EJ] Oynet HauMeHee 3aTpaTHOU JedeOHOI TEXHOIOTHH B BECOBOM Kareropuu 21-33 kr mpu J10-
suposke 15 EJI/kr npu neuennu remururerun. Adodotynorokenn 300 EJ] Hanboee parpoHansHO IPUMEHHTh
B BecoBbIX Kateropusix 10—20 kr u 3440 kr ¢ go3uposkoii 15 EJI/Kr npu TedeHrH reMUIIIETHH ¥ B BECOBOM Ka-
teropun 17-20 kr ¢ nozuposkoit 30 EJI/kr npu euennu qurierny. BeISBICHb! BECOBBIE KATETOPUH, B KOTOPBIX
3aTparkl Ipu NpuMeHeHnu abodorynorokcura 300 E/T n aboborynorokcrna 500 EJl Oblu paBHBIME H MEHBIIIE
3aTpar MpH JEUSHNH OHA0OTYTOTOKCHHOM.

B uccnenoBanuu BriepBbie ObUT IPOBEICH aHAIN3 MUHUMH3AIMH 3aTpaT Ha OOTYIMHOTEPAINIO, B Pe3yJlb-
TaTre KOTOPOTO OBUIM ONpeeIeHb! MPEUMYIIEeCTBa IIPUMEHEHUS a0000TyITOTOKCHHA TIPH CHMIITOMATHIECKOM
neyennu remuruternd u gumierunn npu LT B gokyce paznuyHbIX BEeCOBBIX Ipymmn aeTeid. Bosmoxnas Ba-
pHabeNbHOCTh B JJO3UPOBKE M KPATHOCTH BBEICHHS B rojl OHAOOTYJIOTOKCHHA YKa3bIBaeT HA aKTyalbHOCTb
cOopa JOMOTHUTENFHOH HH(POPMAINH 110 IPHIMEHEHHIO B pPeabHON KIMHUYECKON MPAKTHKE M AalbHEHIINX
(hapMaKO’KOHOMUYECKHUX NCCIECAOBAHHIA.
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COST ANALYSIS OF BOTULINUM THERAPY OF SPASTIC FORMS OF CEREBRAL PALSY IN
UKRAINE

Key words: cerebral palsy, botulinum therapy, cost minimization

ABSTRACT

Cerebral palsy (CP) represents a group of disorders of the mechanisms of movement and body position,
causing limitations of activity, which are caused by non-progressive damage to the developing brain, fetus
or child. About 80% of cases are spastic forms of cerebral palsy. Along with motor rehabilitation, the use of
botulinum toxin type A (BoNT-A) is considered one of the main methods of treatment of choice for focal spastic
and dystonic syndromes, regardless of their etiology. At present, there are no studies in Ukraine on the analysis
of the costs of using drugs based on BoNT-A, taking into account the recommended dose and frequency of
administration.

The aim of the work. Carrying out an analysis of minimizing the cost of botulinum therapy for spastic
forms of cerebral palsy in patients aged two years and older.

The annual dosage and frequency of administration of abobotulotoxin and onabotolutoxin for the treatment
of dynamic equinus deformity of the foot caused by focal spasticity due to cerebral palsy in children over two
years of age were obtained from the instructions for use. The cost of abobotulotoxin and onabotolutoxin was
obtained from the Register of Wholesale Prices of the Ministry of Health of Ukraine.

Cost analysis for a model cohort of children in different weight categories showed that abobotulotoxin
500 U will be the least expensive treatment technology in the weight category of 21-33 kg at a dosage of
15 U/kg in the treatment of hemiplegia. Abobotulotoxin 300 U is most rationally used in weight categories
10-20 kg and 34-40 kg with a dosage of 15 U/kg in the treatment of hemiplegia and in the weight category
17-20 kg with a dosage of 30 U/kg in the treatment of diplegia. Weight categories were identified in which
the costs of using abobotulotoxin 300 U and abobotulotoxin 500 U were equal to and less than the costs of
onabotolutoxin treatment.

The study was the first to analyze the cost of botulinum therapy, which identified the benefits of
abobotulotoxin in the symptomatic treatment of hemiplegia and diplegia in cerebral palsy in the focus of
different weight groups of children. Possible variability in the dosage and frequency of administration of
onabotolutoxin per year indicates the relevance of collecting additional information on the application in real
clinical practice and further pharmacoeconomic studies.

Enexmponna adpeca ons nucmysanus 3 asmopamu: solovyov.nmape@gmail.com
(Comogtiios C. O.)
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JOCJIIKEHHSA ®I3UKO-XIMIYHUX XAPAKTEPUCTUK I'NIPOKCUHAIIATUTY
KAJIBIIIO «kKALIDENT POWDER 100» ITIIJ{ YAC PO3POBJIEHHS
CTOMATOJIOTTYHOI'O JIKAPCBKOI'O 3ACOBY

KoaiouoBi ci1oBa: rijpokcuanarut Kajiblliio, AUCIIepCiiiHe cepejoBullle, KpucTanorpadiyti
XapaKTepPUCTUKH, 3MOYYBaHICTb, JIa3epHa AUPPAKIIis

Despite the development of the dental industry, the prevalence of diseases of the hard
tissues of the teeth does not decrease but increases at a progressive rate [1, 2]. In recent
years, an extremely common phenomenon that accompanies many dental diseases is dental
hypersensitivity or hyperesthesia, which is manifested by pain, discomfort and leads to de-
terioration of the patient’s quality of life [3, 4]. In many respects, this situation is connected
with both the lack of preventive measures and the lack of professional medicinal products
that can effectively protect teeth from the aggressive effects of external factors.

In the case of treatment of dental hyperesthesia, patients usually use gels, varnishes,
mouth rinses, toothpastes, reducing the volume of dentin micropores by increasing the
mineralization of hard tissues or of special sealants for closing dentinal tubules [5—8]. The
main components of remineralizing mixtures are most commonly various compounds of
calcium, phosphorus, and fluorine [9, 10].

Unfortunately, the use of fluorine does not give a permanent effect, which requires the rep-
etition of courses. The latter circumstance increases the risk of intoxication with fluorine com-
pounds, which can lead to darkening of tooth enamel and pathology of the skeletal and central
nervous systems [ 11]. Therefore, the use of medicinal products with fluorine is not recommend-
ed for children and pregnant women. It is also known that the increased content of fluorine in
the body can lead to fluorosis — a chronic disease that affects mainly tooth enamel [12, 13].

An effective alternative to fluorine and a widely known and used calcium phosphate
material in dental practice is hydroxyapatite, which is considered a crystal-chemical analog
of the mineral component of human skeletal tissues (including teeth) and is a safe, biocom-
patible, and biodegradable material [14—-16].

However, many compounds that are part of dental drugs are not able to provide a stable
therapeutic and prevention effect due to their low penetration into the hard tissues of the tooth.
Reducing the size of hydroxyapatite to nano- and microstructured systems has significantly
increased the activity of this substance due to its ability to penetrate into microscopic spaces
© Konexrus aropis, 2021 49
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between enamel prisms, seal dentinal tubules, integrate into the crystal lattice, and promote
the formation of hydroxyapatite crystals of tooth enamel [9, 10, 16]. Accordingly, due to this,
the enamel surface is densified and restored and the sensitivity of the teeth is reduced.

In addition, some of the above dosage forms (e. g., gels, pastes, rinses) are character-
ized by low bioavailability due to their rapid dilution by saliva. Therefore, to ensure the ef-
fect, they must be taken often and for a long time. Since most patients are tuned for instant
and long-term result, a rational dosage form for the treatment of hyperesthesia is a dental
medicinal film, which is characterized by good adhesion and prolonged effect [17-19].

Given the above, the subject of our research was the development of dental medicinal
films with micronized calcium hydroxyapatite under the trade name “Kalident Powder 100”
(Kalichem, Italy) for the treatment of dental hyperesthesia and caries prevention. According
to the literature, hydroxyapatite is a sparingly soluble substance, therefore the purpose of
our work was the justification of the optimal method of its introduction into the dental film.

Materials and methods

The objects of the study were:

— calcium hydroxyapatite under the trade name «Kalident Powder 100» (Kalichem,
Italy);

— dispersion medium: purified water, ethyl alcohol 96%, polysorbate 80, glycerol, poly-
ethylene oxide-400 (PEO-400), propylene glycol (PG), sunflower oil, vaseline oil.

Studies of physicochemical characteristics were performed both for the substance «Ka-
lident Powder 100» separately and for mixtures of calcium hydroxyapatite with a mo-
no-solvent and their combinations (in a ratio of 1:1).

In order to predict the behavior of the substance particles in different dispersion medium,
the following physicochemical characteristics were determined: disperse and diffraction anal-
ysis of particle size distribution, morphological description, linear dimensions, shape factor
(k), volume coefficient (a ), Martin (D ) and Ferret (D j) diameters, wettability [20, 21].

Determination of crystallographic characteristics of «Kalident Powder 100» powder
particles was performed by optical microscopy [20] using a microscope Konus Acade-
my (Italy), equipped with a camera DLT-Cam Basic 2MP, and a microscope with an eye-
piece-micrometer Kriiss MBL-2100 (Germany). The obtained images were processed us-
ing DLT-Cam Viewer software.

The shape factor was calculated by formula (1):

k= —. (M
where W is the particle width; L
L is the particle length.

Particles are considered isodiametric if k is close to 1.

The volumetric particle shape factor is determined by formula (2):

il
. 0,455 -
A )
dn

where /4 is the particle thickness;
[ is the particle length;
d is the projected particle diameter.

Depending on the obtained value of the volume coefficient, we can speak about the
shape of the particle: if the index approaches 0.455 it is a sphere, 0.303 corresponds to a
cube, 0.231 is a plate, 0.183 is a needle shape [22, 23].
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To obtain photographs, the sample after thorough mixing was placed on a glass slide as a
monolayer. Particle sizes were measured by observing individual fields of view. Particles were
considered to be in the field of view if they were located on one of the halves of its boundaries.
If particle sizes of the powder were presented in a wide range, the measurement of the crys-
tallographic characteristics of the samples was performed at different magnifications, which is
due to insufficient depth of field of the microscope lens and, accordingly, the inability to obtain
a quality image. The number of measured particles (when using one magnification) or their
estimated number (when using two or three magnifications) must be at least 625.

The particle size distribution of «Kalident Powder 100» was determined by laser dif-
fraction on a Shimadzu SALD-2201 laser diffraction analyzer (Japan) using WingSALD-II
software, version 2.1.0. To do this, 20 mg of the substance was placed in a 100 ml volumet-
ric flask, added 50 ml of dispersion medium and mixed thoroughly until complete wetting
of the substance. The obtained dispersion was homogenized using an ultrasonic bath with a
power of 50-100 W for 3—5 min, after which the volume of the dispersion was adjusted to
the mark, shaken thoroughly, and immediately sampled for measurement [24, 25].

The wettability of the substance «Kalident Powder 100» was determined by direct mea-
surement of the angle of contact (®) of a stationary drop of a certain liquid with a solid
surface [20]. Calcium hydroxyapatite powder was slightly compressed into a disk to form a
flat surface. A drop of a suitable liquid of a certain volume (approximately 1 pl) was placed
on a powder disk and the angle of contact was directly measured using a protractor. Mea-
surements of the wetting edge angle were performed immediately after contact of the liquid
medium with the powder and after 15 sec. The time of complete wetting of the sample with
the test liquid was also measured. The method of tangential determination was used to cal-
culate the wetting angle in degrees [26].

The research results are presented as an average value. Statistical analysis was performed
using Student’s t-test. The value of p < 0.05 was taken as the level of significance [20].

Results and discussion

Given the poor solubility of «Kalident Powder 100» in aqueous and non-aqueous me-
diums [14, 27], it was decided to enter it to the composition of the developed dental drug
by the type of suspension. Therefore, an important task was to study the particle size of
the substance, as it will directly affect the surface area available for reaction with cells and
the biological fluid of the oral cavity. The results of microscopic analysis of the substance

SR
I1 OOMKMI_-
Fig. 1. Micrograph of the substance «Kalident Powder 100»
(magnification x 150)
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The results obtained (Fig. 1) allow to conclude that «Kalident Powder 100» is a fine
powder capable of agglomeration, as evidenced by the difference in the flow of light through
the particles. Agglomerates are various in volume, their surface is inhomogeneous, porous;
the linear size is in the range from 1 to 100 pm.

According to the disperse analysis of particle size distribution (Fig. 2) it can be con-
cluded that the substance of hydroxyapatite calcium is not subject to the law of standard
normal distribution. There is no clear maximum in the diagram, there is a large area be-
tween the differential curve and the abscissa, which indicates the presence in the powder of
an almost equal ratio of particles of all fractions. The results indicate its polydispersity and
possible obtaining of dispersion with small particles.

25

20

15

%

10

100-80 80-60 60-30 30-20 20-10 10-5 5-0
A, pm

Fig. 2. Differential particle distribution curve of «Kalident Powder 100»
at microscopic examination

The next step in our research was to determine the crystallographic characteristics of
calcium hydroxyapatite with the addition of aqueous and non-aqueous liquids, which are
approved for use in oral medicinal products.

The first step was to study mixtures of «Kalident Powder 100» with a mono-solvent,
prepared in a ratio of 1:1. The results are shown in Fig. 3.

As can be seen from the results (Fig. 3), the powder «Kalident Powder 100» in different
mediums is able to divide the agglomerated particles into smaller ones, as evidenced by the
change in their linear dimensions. The addition of mineral oil slightly changes the size of
the agglomerates and the uniformity of distribution in the field of view. Under the influence
of sunflower oil, there is limited wetting of hydroxyapatite particles with their coalescence.
The sample of «Kalident Powder 100» with PG is a heterogeneous mixture with variations
in the linear dimensions of agglomerated non-wetted particles from 10 to 1 wm. The addi-
tion of solvents such as purified water, glycerol, ethanol 96%, PEO-400, polysorbate 80
promotes the formation of sols with a decrease in the linear particle size from 7 to 0.01 um
and uniform distribution in the field of view of the microscope. In this case, the addition
of polysorbate 80 promotes maximum wetting of the particles of calcium hydroxyapatite
powder. Therefore, according to the degree of liquids influence on the homogeneity of the
«Kalident Powder 100» particles distribution solvents can be differentiated as follows: glyc-
erol > PEO-400 > polysorbate 80 > purified water > ethyl alcohol 96% > PG > sunflower
oil > vaseline oil.
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Fig. 3. Micrographs of the substance «Kalident Powder 100» in different mediums:
a — purified water; b — ethanol 96%; ¢ — polysorbate 80; d — glycerol;
e — PEO-400; f— PG; g — sunflower oil; # — vaseline oil
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The wettability of the powder is one of the parameters of the reduction degree of sur-
face tension, dispersion, sedimentation, coagulation, and other surface phenomena [26]. In
this regard, there is a need to assess this parameter when choosing the optimal dispersion
medium. The wetting edge angle for all samples was determined by the fixed drop method.

The results are shown in Table 1.
Table 1

Indicators of wetting angle (®) of the substance «Kalident Powder 100»
with liquids of different nature

Liquid Wetting angle (©), ° Full wetting time, sec
Initial 15 sec

Purified water 10.1£0.3 0 2.0+0.0
Ethanol (96%) 12.0+0.5 0 7.0+32
Glycerol 17.6+0.3 143+03 178.2+7.5
PEO-400 25.0+ 1.1 17.0£0.9 240.0+9.5
Polysorbate 80 120+ 04 0 5.0+3.2

PG 372+£1.2 234+1.1 Not determined
Sunflower oil 493+0.8 38.1+1.5 Not determined
Vaseline oil 51.6+34 37.2+£0.9 Not determined

Note:n=3,p<0.05.

The results obtained (Table 1) allow us to conclude that all the studied liquids wet cal-
cium hydroxyapatite (® < 90 °), but in different degrees: purified water > polysorbate 80
> ethanol 96% > glycerol > PEO-400 > PG > sunflower oil = vaseline oil. Liquids such as
purified water, polysorbate 80 and ethanol 96% are the fastest to completely wet the surface
of the sample (® = 0 °). Therefore, given the results of microscopic analysis and determina-
tion of wettability of the substance «Kalident Powder 100», as well as taking into account
the fact that the main solvent for the film-former in the manufacture of the dental film is
purified water, we can conclude of the feasibility of further study of the effect of purified
water in combination with PEO-400, glycerol and polysorbate 80.

The next step was to study the effect of a mixture of liquids on the ability of calcium
hydroxyapatite to be distributed in their medium (Fig. 4). The solvent ratio was also 1:1.
The study was performed immediately after the preparation of the mixture and a day later.
At this stage, during the discussion of the results, not only the linear dimensions of the ob-
tained particles were taken into account, but also the volume coefficient, their shape factor,
Martin (D, ) and Ferret (D f) diameters (Table 2).

Table 2
Crystallographic characteristics of a mixture of hydroxyapatite calcium (HAC)
in two- and three-component mixtures of liquids

Samples
Param- No 4 No 5
eters (HACN:0 V\lzater : (HACN:0 vzater : (HAg (: 3vater (HAC : water : | (HAC : water :
PEO-400 : poly- | glycerol : poly-
polysorbate 80) glycerol) : PEO-400) sorbate 80) sorbate 80)
I, pm 0.0110+0.0003 | 0.0131 +0.0003 | 0.027 £0.015 | 0.0125 +0.0001 | 0.0121 £ 0.0003
k 0.99 0.98 0.50 0.97 0.91
a, 0.458 0.449 0.303 0.450 0.456
D, pm 0.013 +£0.002 0.014+0.002 | 0.053+£0.021 | 0.017 +0.0001 0.011 £0.001
D, ,um 0.00921 +0.00002 | 0.0091 +0.0001 | 0.025+0.001 | 0.0102 +0.0002 | 0.0089 =+ 0.0007

Note:n=3,p<0.05; [ —linear dimensions.
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No 1 No 2

No 3

No 4 No 5

Fig. 4. Micrographs of the substance «Kalident Powder 100» in two- and three-

component mixtures of liquids:
No 1 — water : polysorbate 80; No 2 — water : glycerol; No 3 — water : PEO-400;
No 4 — water : PEO-400 : polysorbate 80; No 5 — water : glycerol : polysorbate-80

The results shown in Fig. 4, allow to conclude that the combination of purified wa-
ter with polysorbate 80 (sample No 1), glycerol (sample No 2), and PEO-400 (sample
No 3) contributes to a more homogeneous suspension of «Kalident Powder 100» due to
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the decomposition of agglomerates into smaller particles as compared to the systems of the
investigated powder with monosolvents. The smallest particle sizes of calcium hydroxyap-
atite with minimal deviation from the mean and their best distribution in the liquid medium
are demonstrated by samples No 1, No 2, No 4, and No 5, the powder particles of which,
according to the Table 2, are as close as possible to the spherical shape, as evidenced by the
values of the volume coefficient (0.458, 0.449, 0.450 and 0.456, respectively) and the shape
factor (0.99, 0.98, 0.97 and 0.91, respectively). This, in turn, allows predicting a uniform
movement speed of powder particles and the absence of their adhesion when penetrating
between the layers of the film former. Comparison of the obtained values of the Ferret and
Martin diameters of substance «Kalident Powder 100» confirms the fact of uniform distri-
bution of its particles by size in obtaining an aqueous suspension of calcium hydroxyapatite
with the addition of polysorbate 80, glycerol, or PEO-400.

To identify possible structural formations, microscopic examinations of the above sam-
ples were performed after 24 hours of observation. The obtained results allow drawing a
conclusion about the stability of the studied systems of multicomponent mixtures, as evi-
denced by the invariance of their crystallographic parameters over time.

For the final choice of the dispersion medium, the method of laser diffraction was used
(Fig. 5 and Table 3).
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Fig. 5. Particle size distribution curves of «Kalident Powder 100» in different mediums:
1 — purified water; 2 — purified water : polysorbate 80;
3 — purified water : PEO-400 : polysorbate 80; 4 — purified water : glycerol : polysorbate 80

Table 3
Particle sizes of micronized «Kalident Powder 100» in different mediums

Sample D (pm) in fractions containing a fraction of the total number of particles
number 100, | 20% | 30% | 40% | 50% | 60% | 70% | 80% | 90%
1 1.906 2.857 3.842 4.939 6.240 7.883 | 10.125| 13.624 | 20.379
2 1.633 2.331 3.024 3.772 4.640 5.711 7.131 9.241 | 13.210
3 1.777 2.686 3.610 4.652 5.895 7.468 9.613 | 12911 | 19.450
4

1.671 2.430 3.183 4.001 4.953 6.135 7.716 | 10.071 | 14.706

N o te: D is the maximum particle size of «Kalident Powder 100» in different fractions, containing 10%
to 90% of the particles of their total number in the test substance.
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According to the results of Table 3, all samples are subject to the law of normal distri-
bution. The smallest bulk size of calcium hydroxyapatite particles was observed in samples
No 2 and No 4 (4.640 um and 4.953 pm, respectively), in samples No 1 and No 3 the par-
ticle diameter of «Kalident Powder 100» was about 6 pm. That is, the addition of liquids
such as polysorbate 80 and glycerol to the aqueous suspension of calcium hydroxyapatite
has led to an improvement in the distribution of micronized particles of «Kalident Powder
100» with a decrease in their maximum diameter, which allowed a more homogeneous
system.

Therefore, comparative crystallographic analysis of «Kalident Powder 100» samples
has allowed us to conclude on the feasibility of the use of a combination of purified water,
glycerol, polysorbate 80, and PEO-400 in further studies on the development of the drug in
the form of a dental film.

The obtained results will be used in further research when substantiating the optimal
method of introduction of calcium hydroxyapatite «Kalident Powder 100» into the compo-
sition of the dental medicinal film.

Conclusion

1. Given the literature, it has been established that a rational approach to remineraliza-
tion of teeth, restoration of enamel microcracks, and reduction of dentin sensitivity is the
use of a micronized form of calcium hydroxyapatite, the main components of which are
calcium and phosphorus — elements responsible for mineralization, integrity, and hardness
of teeth.

2. Crystallographic characteristics of calcium hydroxyapatite under the trade name
«Kalident Powder 100» (Kalichem, Italy) have been determined. It has been established
that this substance is a polydisperse matter capable of agglomeration, which may adversely
affect the homogeneity of its distribution in a dental medicinal product.

3. Studies to investigate the effect of different dispersion medium on the physicochem-
ical characteristics of calcium hydroxyapatite have shown, that the largest change in the
shape, size, and distribution of particles were observed in mixtures of «Kalident Powder
100» with hydrophilic liquids.

4. It has been found that the combination of the investigated powder with combined
solvent systems containing purified water, polysorbate 80, glycerol, and PEO-400, allows
achieving uniform distribution of the powder throughout the sample with satisfactory shape
and size.
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ABSTRACT

Despite the development of the dental industry, the prevalence of dental hypersensitivity does not decrease
but increases at a progressive rate. Given the above, the subject of our research was the development of dental
medicinal films with micronized calcium hydroxyapatite under the trade name «Kalident Powder 100» (Kali-
chem, Italy) for the treatment of dental hyperesthesia and caries prevention. To establish the optimal method
of calcium hydroxyapatite introduction into the dental film, it was necessary to study the influence of different
dispersion mediums on the physicochemical characteristics of the substance under study.

Purified water, ethyl alcohol 96%, polysorbate 80, glycerol, polyethylene oxide-400, propylene glycol,
sunflower oil, vaseline oil were used as dispersion medium in the studies. Research of physico-chemical char-
acteristics was performed both for the substance «Kalident Powder 100» separately and for its mixtures with
the studied liquids and their combinations (in a ratio of 1:1). The following physico-chemical characteristics
have been determined: disperse and diffraction analysis of particle size distribution, morphological description,
linear dimensions, shape factor, volume coefficient, Martin and Ferret diameters, wettability.

The results of crystallographic and disperse analysis have revealed the polydispersity of the substance
«Kalident Powder 100» and its high ability to agglomerate, which may adversely affect the homogeneity of its
distribution in the dental medicinal product. A study of the effect of different dispersion medium on the phys-
icochemical characteristics of calcium hydroxyapatite has shown a positive effect of hydrophilic liquids on
the wettability of powder particles, changes in their shape, size, and distribution in the studied samples. It has
been established that the combination of the substance «Kalident Powder 100» with combined solvent systems
containing purified water, polysorbate 80, glycerol, and PEO-400, allows achieving optimal shape and particle
size of calcium hydroxyapatite with their uniform distribution throughout the liquid, which is also confirmed
by the results of laser diffraction. The obtained results will be used in further research on the development of
dental medicinal film.
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JOCJIDKEHHS OI3UKO-XIMIYHNX XAPAKTEPUCTUK I'ITPOKCHUATIATUTY KAJIBIIIIO
«KALIDENT POWDER 100» ITIJ] YAC PO3POBJIEHHS CTOMATOJIOI'TYHOT'O JIIKAPCBKOI'O
3ACOBY

KirouoBi cji0Ba: rizpokcHanaruT Kaiblilo, JUCIIEpCiiiHe cepeoBuUIle, KpUcTatorpadidai XapakTepUCTHKH,
3MOYYBaHICTh, JIa3epHa JUPPAKIIis

AHOTAINIIA

He3sBaxkaroun Ha pO3BUTOK CTOMATONOTIYHOT TaTy3i, MONIHPEHICTH TPy TIIMBOCTI 3y0iB HE 3HIKYETHCS,
a3pOCTae NPOrpecyourMH TeMIaMu. [IpeMeTom 1ociipkeHb cTaia po3po0Ka AeHTAIbHUX JIIKAPCHKUX ITIBOK
i3 MIKpOHI30BaHUM T'iJPOKCHAIIATUTOM KaJIbIIil0 MiJx ToproBoio Ha3poroo «Kalident Powder 100» (Kalichem,
ITamist) mus nmikyBaHHSA rimepecTtesii JEHTHHY Ta MPOQITaKTHKH Kapiecy. sl BCTaHOBIECHHS ONTHMAIBEHOTO
croco0y BBEJCHHSI TiIPOKCHANATHTY KaJbIIiI0 10 CKIaQy ACHTAIbHOI IUIIBKM HEOOXIAHMM CTajI0 BHBYCHHS
BIUTUBY PI3HHX 3a IPHPOJOI0 IHUCIIEPCIHHUX cepeoBHI Ha (i3UKO-XIMIUHI XapaKTePUCTHKU JOCIIKyBaHOT
cyOcTaHIii.

SIk aucniepciiiHe cepenoBHIIE Y HOCHIUKCHHAX BUKOPUCTOBYBAIM BOJY OYMILECHY, CHIUPT eTHIIOBHH 96%,
noicop6ar 80, miinepuH, mnoiieTmieHOKCHI-400, TPOIICHIIIKONb, OJIIF0 COHSIIHUKOBY, OJII0 Ba3eliHOBY.
BuBueHHS (i3UKO-XIMIYHUX XapaKTEPUCTHK 3MIHCHIOBAIN sK s cyocranmii «Kalident Powder 100» oxpemo,
TaK i Ui 11 cyMitiei i3 JocnipkyBaHUMH piJMHaMH Ta iX koMmOiHawisivu (y crmiBBigHomenHi 1:1). YV po6ori
BU3HAYQIIM TaKi (Pi3MKO-XiMIUHI XapaKTEPUCTUKH: AUCTICPCHUH Ta MU(PAKIIHHUN aHaIIi3 PO3NOALTY YaCTHHOK
3a posMipamu, MOPQOIOTIYHUI OmHC, JNiHIiHI po3Mipu, GakTop GopMu, 00 eMHUI KOC]ILi€HT, TiaMeTpH
Maprina Ta ®epera, 3MOUYBaHICTb.

3a pesyabTaTaMd KPHCTAJIOTpaiyHOro Ta JUCHEPCHOTO AaHali3y BCTAHOBJIECHO IIOJIIUCHEPCHICTH
cyocranmii «Kalident Powder 100» Ta i BUCOKY 34aTHICTB 10 arfioMepartii, 1o MO>Ke HEraTHBHO MO3HAYUTHUCS
Ha OJHOPIAHOCTI 1 PO3MOiNY y CTOMATOJNIOTTYHOMY JIiKapchbkoMy 3aco0i. JlocimimKeHHs! 3 BUBYCHHS BIUIUBY
PI3HUX 32 IPUPOJIOI0 IUCTICPCIHHNX CEPEOBHIN Ha (i3HKO-XIMIUHI XapaKTEPUCTHKH I'JPOKCHAIIATUTY KaJIbIIiI0
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MOKA3aJI0 TIO3UTHBHUK BIUTUB TiIpOQUIPHUX PIIUH Ha 3MOYYBAaHICTh YaCTHHOK MOPOIIKY, 3MiHYy iX (opmu,
PO3Mipy 1 po3moiy y AOCHIIKYBaHUX 3pa3kax. BcraHoBieHo, mo moeaHanHs cyocranmii «Kalident Pow-
der 100» i3 KOMOIHOBaHMMH CHCTEMaMHU PO3YMHHHMKIB, IO MICTATH BOJY OUMIIEHY, Ioiicopbar 80, miinepuH
ta [IEO-400, mae 3Mory HOCATTH ONTHMAaJbHUX MOKA3HHUKIB (OPMH Ta PO3MIpy YaCTHHOK TiJPOKCHAIIATHTY
KaJbLil0 3 1X PIBHOMIPHHM PO3HOJUIOM Y BCbOMY 00’€Mi piJMHM, IO TaKOX MiATBEPIXKEHO PE3ysibTaTaMH
nazepHoi mudpakmii. Oxeprkani pe3yasTaTr OyayTh BHKOPUCTaH] Y TOJAIBIINX JOCTIIKEHHX 13 pO3pOoOIeHHS
JICHTAJILHOT JIKapChKOT ILTIBKH.
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NCCIEJOBAHUE ®U3UKO-XUMNYECKUX XAPAKTEPUCTUK I'HJIPOKCUATIATUTA KAJIBLIA
«KALIDENT POWDER 100» ITP1 PASPABOTKE CTOMATOJIOTMYECKOI'O JIEKAPCTBEHHOI'O
CPEJICTBA

KonroueBble ciioBa: rupOKCHANATUT KaJIbIUs, AUCTIEPCUOHHAS CPEa, KPUCTAIIIOTpadIecKue
XapaKTePUCTUKH, CMAaYNBAEMOCTb, Jla3epHast AUPpaKiIus

AHHOTALUA

HecmoTpst Ha pa3BHTHE CTOMATOIOTMYECKONW OTpaciM, PacHpOCTPAaHEHHOCTh THIIEPUYBCTBUTEIBLHOCTH
3y0OB HE CHM)KAETCsl, @ PacTeT MPOrPECCUPYIOIIMMH TeMIamMHu. [IpeaMeTom rcciie[oBaHuii cTana pa3padoTka
JICHTAJIBHBIX JIEKAPCTBEHHBIX IUIEHOK ¢ MUKPOHH3MPOBAHHBIM THIPOKCHAIIATHTOM KaJbIUs IO TOPTOBBIM
nazanneM «Kalident Powder 100» (Kalichem, tanust) 1uist iedeHust runepecTe3nn ASHTHHA U TPOPUITAKTUKA
kapueca. [t yCTaHOBIICHMSI ONTHUMAJIBHOTO CIIOCO0A BBEACHHS T'MAPOKCHANATHTA KaJlbLUs B COCTaB
JICHTAJILHON TVICHKH HEOOXOANMBIM CTAJI0 M3yUCHUE BIMSHUS PA3INIHBIX IO TIPUPOJE JUCTIEPCHOHHBIX CPejt
Ha (PU3UKO-XMMHUYECKHE XapaKTePUCTUKH UCCIeTyeMOH CyOCTaHIIUH.

Kak nucnepcuoHHyIo cpefy B UCCIICIOBAHUSX UCIIOIb30BAIM BOJY OYHUILEHHYIO, CIIUPT ATUIOBBIH 96%,
nonucopdar 80, mmmuepus, mommdTIIeHOKCHA-400 (I120-400), mpONMICHIITUKONb, MAcIO TOICOITHEYHOE,
Macio Ba3ennHoBoe. M3ydyenne QU3NKO-XUMHUYECKHX XapaKTEePUCTHK BBIMOMHANMN Kak it cyOcTaHnuu «Ka-
lident Powder 100» oTaenbHO, Tak U I €€ CMECCH C UCCICAYSMbIMU JKUAKOCTIMHA M UX KOMOMHAIUAME (B
coorHomenun 1:1). B pabore onpenensimn cienyronme (GU3NKO-XUMHUISCKHE XapaKTePUCTUKH: AUCTICPCHBII
U 1u(PaKIMOHHBIN aHAIN3 PACTIPEeNICHHsI YaCTUIl IO pazMepaM, MOP(HOIOTHYEeCcKoe ONHUCAHKE, JTHHEHHbIE
pa3mepsl, axtop Gopmbl, 00EeMHBIH K03 GuieHT, tnamMeTpsl Maprina n depera, CMaYMBaeMOCTb.

ITo pesympraraM KpuCTAIIOTPAaUIECKOTO M JUCIEPCHOTO aHAIN3a yCTAaHOBJIEHBI MOJIHANCICPCHOCTH
cyocrannmu «Kalident Powder 100» 1 ee BbIcOKasi CITOCOOHOCTB K arTIOMEPAIIiH, YTO MOJKET HETaTHBHO CKa3aThCsl
Ha OJHOPOJHOCTH €€ PACIpeieiIeHHss B CTOMAaTOJIOTHYECKOM JISKAPCTBEHHOM cpejcTBe. lccinenoBaHus 1o
M3YYEHHIO BIMSIHUS Pa3IMIHBIX 110 MIPUPOAE AUCTICPCHOHHBIX CpeJ] Ha (QH3UKO-XHUMHUYECKNE XapaKTePHCTUKU
IH/IPOKCHAIATHTA KAJIBIIUS BBIIBHIIN TOJ0KUTEIILHOE BIMAHNUE THAPOGUIBHBIX KUIKOCTEH Ha CMAaYNBAEMOCTh
YaCTHUI] HOPOIIKa, U3MEHEHHE UX (OpPMEIL, pa3Mepa U PaclpeiesIeHNs B HCCIeAyeMbIX 00pasiax. YCTaHOBJIECHO,
yro coderanue cyocranumu «Kalident Powder 100» ¢ KOMOMHUpPOBaHHBIMH CHCTEMAaMH pPACTBOPHUTEICH,
COZIepPIKAIlMMH BOJy OYHMIIEHHY!0, monucop6ar 80, munepun u [1950-400, mo3BoiseT 10CTHYD ONTUMAIBHBIX
nokasarenell GopMBI M pa3Mepa YacTHIl TMAPOKCHAIIATHTA KalbIHsi C UX PAaBHOMEPHBIM paclpejeleHHeM
BO BCEM 00BEMe JKHMIKOCTH, UTO TaKKe IOATBEPIKACHO pe3ylbraTaMu jazepHoil mudpakium. [TomydeHnse
Ppe3yabTaThl OyyT UCTIOIb30BAHBI B JAIbHENHIINX HCCIEAOBAHHUAX MO pa3paboTKe JEHTAIbHON JIEKapCTBEHHOM
TUICHKH.

Enexmponna adpeca ons nucmyeanns 3 asmopamu: julia.masliy@gmail.com

(Macmiit 1O. C.)
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PO3YMHEHHS

Osteoarthrosis (OA) remains the most common form of joint damage and one of the
main causes of disability, which causes impairment of quality of life and significant fi-
nancial costs, especially in elderly people [1]. Non-steroidal anti-inflammatory drugs
(NSAIDs) are the first-line symptomatic treatment for pain syndrome in the treatment of
OA [2]. However, treatment with NSAIDs is compromised by the fact that most patients
are elderly and have a wide range of comorbidities, resulting in increased risk of adverse
reactions. Systemic adverse reactions caused by NSAIDs include: disorders of the gas-
trointestinal tract, disorders of the blood system, cardiovascular system, central nervous
system [3]. Therefore, the emergence of drugs with sufficient efficacy, well tolerated and
accepted for long-term pharmacotherapy of OA becomes particularly interesting. These
new generation drugs are based on diacerein (4,5-bis(acetyloxy)-9,10-dioxo-2-anthraceno-
carboxylic acid) that is used as a symptomatic prolonged action drug for OA treatment. Di-
acerein when taken orally shows moderate anti-inflammatory and analgesic activity, slows
down the breakdown of cartilage, relieves pain and swelling [4]. The effect of Diacerein is
manifested during 2—4 months of treatment and has a unique mechanism of action, which
differs from the mechanism of action of NSAIDs. Diacerein and its active metabolite rhe-
in have an anti-pain effect while not inhibiting prostaglandin synthesis and, therefore, no
gastroduodenal side-effects. Diacerein not absorbed in the large intestine is converted to
rhein, which is responsible for loosening and diarrhoea, which is one of the main adverse
reactions when diacerein -based medications are used [5]. However, recent studies have
shown that rhein is a potential therapeutic agent for the treatment of SARS-CoV infection,
so diacerein is a multi-purpose drug useful for the treatment of COVID-19 [6].

In the pharmaceutical development of a medicinal product (MP) based on diacerein
for oral administration, special attention should be paid to biopharmaceutical aspects that
affect the bioavailability. Variable biopharmaceutical factors, which include physicochemi-
cal properties of API, qualitative and quantitative composition of excipients, features of the
technological process can affect the therapeutic equivalence of generic drugs by changing
their pharmacokinetic parameters [7]. Solubility is one of the factors that determine the
bioavailability of the drug during oral administration [8]. New generation drugs tend to
© Komnekrus aBTopis, 2021
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have structures and design of molecules with higher lipophilicity, higher molecular weight
and lower dispersibility in aqueous solutions [9]. It is known that over the last few decades,
the number of developed APIs has increased significantly, which due to solubility problems
fell into classes Il and IV of the biopharmaceutical classification system (BSC), because
API molecules during development had a higher average molecular weight, higher melting
points and more high degree of hydrophobicity [4]. Diacerein due to its physicochemical
properties is practically insoluble in water (3,197 mg/ml) and belongs to BSC II class,
therefore only 35-56% of drug reaches systemic circulation [5]. The range of medicinal
product containing diacerein for oral administration in the Ukrainian pharmaceutical mar-
ket is very limited, represented by the foreign drug «Orcerin» capsules of 50 mg, man-
ufacturer McLeods Pharmaceuticals Limited, India, and domestic products: «Flexerin»
50 mg in capsules, manufacturer JSC «Kyiv Vitamin Plant» and «Diamax» 50 mg in cap-
sules manufacturer LLC «Farmex Group», Ukraine, and the registration certificate of the
original medication «Artrodar», manufactured by TRB Pharma S. A. Argentina, 50 mg
capsules, has been suspended [10]. Increasing market availability of drugs in this group
encourages the development of composition and search for the latest technological aspects
of their industrial production, which is an important area of pharmacy today. Therefore, the
search for approaches to increase the solubility of practically insoluble API using the for-
mulation, composition of excipients, the use of API with specified physicochemical charac-
teristics, assessment of impurity profile, solubility and kinetics of release of the substance
from hard gelatin capsules should ensure guaranteed efficacy and safety of medicines [11].

Aim — development of the formulation of solid gelatin capsules based on diacerein,
experimental study of diacerein solubility and evaluation of the formulation by in vitro
comparative studies of the dissolution kinetics of the medicinal product.

Materials and methods

The composition of the capsules with diacerein was developed using the API manufac-
turing of Taizhou Highsun Pharmaceutical Co., Ltd, China. In terms of quality parameters
and physical and chemical characteristics the API were fully meets European Pharmaco-
poeia requirements [12] and is a substance practically insoluble in water.

Determination of pH-dependent solubility of diacerein was performed for the concen-
tration of the highest single dose in 250 ml of buffer solutions in the range of pH 1.2-6.8
at a temperature of 37 + 1 °C. The pH of each buffer solution was checked before and after
the introduction of the active substance into the buffer solution [13].

Conditions for API solubility studies: volume of dissolution medium 250 ml; dissolution
media temperature 37.0 + 1 °C; dissolution media: buffer solutions with pH 1.2 (0.1 M HCI),
pH 4.5 (acetate buffer) and pH 6.8 (phosphate buffer); sampling time for buffer solutions
pH 1.2 and 4.5 was 15, 30, 45, 60 minutes, for buffer solution pH 6.8 was 10, 15, 20 minutes.

Quantitative content of diacerein that released into the buffer solution was determined
by absorption spectrophotometry in the ultraviolet region at a wavelength of 343 nm in a
cuvette with an optical layer thickness of 10 mm on a spectrophotometer Lambda 35 (Per-
kin Elmer, USA). The following auxiliary substances were used for the optimal composi-
tion of capsule mass: Lactose monohydrate (Granulac 200) (Molkerei Meggle Wasserburg
GmbH& Co. KG, Germany); povidone K 29/32 (ISP, Switzerland); croscarmellose sodium
(Solutab A) (Blanver Farmoquimica, Ltd, Brazil); colloidal silicium dioxide (Orisil 300)
Kalush Test Experimental Plant of Surface Chemistry Institute of National Academy of
Science of Ukraine, LTD «Orisil», Ukraine), magnesium stearate (LTD «Electrogasohimy,
Ukraine), B-cyclodextrin (Zibo Senlos Import & Export Co., Ltd., China).

The capsule mass was prepared according to the following technology: sieved
through a calibrator of conical type and weighed raw material was loaded into a high-
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speed mixer-granulator (High-shear mixer) in the sequence: Lactose monohydrate, cros-
carmellose sodium, diacerein (in terms of anhydrous substance), silicon dioxide colloidal
anhydrous. The mass is thorough kneaded. The resulting component mixture was gran-
ulated by stirring in a granulator by continuously feeding a 10% solution of Povidon K
29/32 as a granulation agent via a nozzle. The obtained moistened mixture was mixed
and dried by means of a shelf drier at 55 °C, calibrated through a calibrator of conical
type with a bore diameter of 2 mm and the obtained capsule mass was powdered with
magnesium stearate.

Physico-chemical and pharmaco-technological properties of the capsule mass and the
finished pharmaceutical form were investigated according to the methodology of the State
Pharmacopoeia of Ukraine (SPU) [14] and/or European Pharmacopoeia. The quality of
the obtained capsule mass was evaluated according to the following pharmaco-techno-
logical parameters: external appearance of the capsule mass; bulk density; density after
shrinkage.

In comparative studies of the developed samples of the drug based on diacerein used
as a reference drug Artrodarin®, 50 mg capsules, manufactured by TRB PHARMA S. A.,
Argentina.

Comparative studies of the dissolution kinetics of the reference drug Artrodarin®,
50 mg capsules and the investigated drug samples were performed in vitro using the «Dis-
solution» test. The test was carried out using 12 dosage units of each investigated medi-
cines, which were individually placed into the round-bottom dissolution flask of apparatus
with a paddle, maximizing avoiding the formation of air bubbles on the surface of the drug.
Conditions for the test «Dissolution»: Type of device: apparatus with a paddle; agitation
speed 75 rpm; volume of dissolution medium: 900 ml; temperature of dissolution: 37.0 +
0.5 °C; dissolution medium: buffer solution with pH 6.8 (phosphate buffer); volume of se-
lected samples: 10 ml; sampling method: manual. The amount of diacerein released into the
buffer solution was determined by absorption spectrophotometry in the ultraviolet region,
under the conditions described above. The comparison solution was prepared by dissolu-
tion a standard sample of Diacerein (Y0001595, Sigma-Aldrich) in a suitable dissolution
medium.

The results of the studies carried out were expressed as a percentage of the nominal
diacerein content in a drug unit. The similarity factor (f,) of drug dissolution kinetics was
calculated using the formula mathematically to demonstrate and discuss drug similarity
profiles [13].

Statistical processing of the obtained results was performed with the calculation of the
arithmetic mean (x) and the error of the arithmetic mean (m) using regression and correla-
tion analyzes in the ANOVA program, the difference was considered to be significant at
p <0.05.

Results and discussion

It is known that diacerein is practically insoluble in water P, is a hydrophobic sub-
stance, is not wetted by water and exhibits surface hydrophobic properties relative to water,
so at the first stage of the study studied the solubility (API) in buffer media simulating oral
administration of the drug to determine the dependence dissolution from pH. To study the
solubility of diacerein, the highest recommended single dose was calculated, which accord-
ing to the instructions for medical use is 50 mg.

Measurement of the pH of the dissolution medium was provide before and after adding
the substance to the buffer solution. It is known that in solutions with a pH below 3.0 dia-
cerein is insoluble, so in a buffer solution with a pH of 1.2 insoluble diacerein crystals were
filtered off and the pH value in the filtrate was measured. The results are given in Table 1.
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Table 1

The results of determining the stability of buffer media by measuring the pH at the
beginning and end of the experiment (n = 3)

. . . The pH value before the The pH value after the
Dissolution medium . .
experiment experiment
. 1.18 £ 0.02
+
Buffer solution pH 1.2 1.20+0.01 (filtrate)
Acetate buffer solution pH 4.5 4.51+£0.02 4.53 £0.01
Phosphate buffer solution pH 6.8 6.80 £ 0.02 6.78 £ 0.01

As can be seen from the data presented, the substance diacerein in the studied media
does not react chemically and does not affect the value or change in pH of all buffer solu-
tions, the substance is not destroyed by the formation of decomposition products.

The results of the dissolution of diacerein in three dissolution medium are shown in
Table 2.

Table 2
The results of the study of the solubility of diacerein in three buffer media
. . . Selection time, The concentration of diacerein in the
Dissolution medium .
min selected samples, mg/ml
15 0.000184
o . 30 0.000246
Hydrochloric acid solution pH 1.2
45 0.000349
60 0.000425
15 0.00629
. 30 0.007803
Acetate buffer solution pH 4.5
45 0.00951
60 0.01179
10 0.186
Phosphate buffer solution pH 6.8 15 0.194
20 0.195

The obtained experimental data confirm that in a buffer solution with a pH of 1.2 diace-
rein is practically insoluble. It was also found that diacerein substances in a buffer solution
with a pH of 4.5 has a relatively low solubility, while the solubility of diacerein increases
slightly with increasing pH values of the medium. The obtained experimental data on the
low solubility of the active substance confirm the belonging of diacerein to class II ac-
cording to BSC. Therefore, excipients that increase the solubility of the active substance
are a critical parameter in the development of a capsule mass that significantly affects the
bioavailability of class II BSC substances.

The development of the composition of the drug Diacerein, capsules, 50 mg consisted
in considering the possibility of using various types of excipients and their modifications to
achieve optimal pharmacological and technological properties of the capsule mass (flow-
ability, bulk density, Carr&apos;s index) and the release profile of the active substance.

Due to the poor fluidity and low bulk density of API [4], wet granulation technology
was used to obtain the capsule mass, as described above, since the direct encapsulation
technology does not allow obtaining a product that meets the requirements of the pharma-
copoeia in terms of «Uniformity of dosage units». To create the optimal composition of the
capsule mass with diacerein using wet granulation technology, fillers (lactose monohydrate),
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granulating agents (povidon K29/32), disintegrants (sodium croscarmellose), solubilizers
(B-cyclodextrin and sodium and magnesium stearate) were tested, in accordance with the
qualitative composition of the reference drug. The choice of the composition was carried out
using a one-factor experiment according to the matrix given in Table 3.

Table 3

Formulation of diacerein experimental samples and comparison drug in the form of
hard gelatin capsules

Ingredients, mg C1 C2 C3 C4 C5 Artrodarin

Diacerein 50.0 50.0 50.0 50.0 50.0 50.0
B-Cyclodextrin - 10.0 - - -

Sodium lauryl sulfate - 5.0 - 4.5 -

Lactose monohydrate 248.5 216.0 220.3 244.0 217.8 +
Povidone K29/32 - - 11.5 - 13.25 +
Croscarmellose sodium - 12.0 11.5 - 11.75 +
Colloidal anhydrous silica (Aerosil) - 6.0 5.5 - 5.75 +
Magnesium stearate 1.5 1.0 1.2 1.5 1.45 +
Hard gelatin capsules, Ne capsules 1 1 1 1 1 1
Weight per capsule, mg 300 300 300 300 300 300

Pharmaco-technological properties of the mass for encapsulation of the studied batches
of the drug and the reference drug Arthrodarin®, capsules, 50 mg are given in Table 4.

Table 4

Pharmaco-technological properties of the mass for encapsulation containing

diacerein (n = 3)

The results obtained
Capsule mass Capsule
quality indicators Composition | Composition | Composition | Composition | Composition mass
1 2 3 4 5 .
Arthrodarin
Yellow Yellow Yellow Yellow Yellow Yellow
Appearance
granules granules granules granules granules granules
Loss on drying, % 2.84+0.01 | 2.38+0.01 | 2.47+0.01 | 2.52+0.01 | 2.48+0.01 | 4.50+0.01
Bulk density m/V,, 0.671 + 0.638 + 0.625 + 0.603 + 0.628 + 0.68 4 0.01
g/ml 0.01 0.01 0.01 0.01 0.01 ’ ’
Tapped density, m/ 0.671 £ 0.638 + 0.625 £ 0.603 + 0.628 £ 0.68 = 0.01
Vi g/ml 0.01 0.01 0.01 0.01 0.01 ’ ’
Carr index, % 30.12 21.62 16.67 2481 20.40 12.82
Flowability, s/100g | 61 . 0,05 | 42240.05 | 3.82+0.05 | 425+0.05 | 4.23+0.05 | 3.39+0.05
of sample, (g/s);
212“1651 f:lﬂ’ (21.22) (23.81) (26.18) (23.09) (23.64) (29.49)
Similarity factor f, < 50 > 50 > 50 < 50 > 50 > 50

As can be seen from the data presented in Table 4, compositions No 1 and No 4 have
unsatisfactory technological properties (poor flowability and high Carr index), and are not
similar to the reference drug (similarity factor below 50). The analysis of the pharma-
co-technological properties of the mass for encapsulation showed that Composition No 3
is optimal. Lactose monohydrate (Granulac 200) was used as a filler, and a 10% solution
of povidone K 29/32 was used as a granulating agent. Colloidal silicon dioxide (Orisil
300), which is a highly dispersed amorphous powder with a particle size of about 40 nm.
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Glissants (sliding substances) should be added to the composition of the mass for encap-
sulation precisely in a highly dispersed state. The greater the degree of grinding, the larger
the surface of the mass for encapsulation, with the same amount they can cover. Anoth-
er function that gliders perform is to remove the electrostatic charge from the granulate,
which also improves their flowability. Anhydrous colloidal silicon dioxide, introduced into
the composition No 3, made it possible to achieve optimal flowability of the capsule mass.
Croscarmellose sodium was used to disintegrate the capsules in order to ensure the required
disintegration time of the capsules and the release of the active substance. The conducted
pharmacological and technological studies allow us to assert that the resulting mass for en-
capsulating composition No 3 can be used to develop hard gelatin capsules of the diacerein
preparation. The obtained data for the bulk density and Carr&apos;s coefficient indicate
satisfactory flowability of the encapsulating mass.

The next stage of research was the development of an experimental series of capsules
with diacerein and comparative studies of pharmaco-technological and physico-chemical
parameters of generic and reference drugs are given in Table 5.

Table 5
Comparison of pharmaco-technological properties of the studied drug based on
diacerein, 50 mg capsules and the reference drug Arthrodarin®, 50 mg capsules

The results obtained

Quality indicator Diacerein, Artrodarin®, Control

50 mg capsules, 50 mg capsules, method

S. 001 S. 0Y419
Hard gelatin capsules Ne 1, Hard gelatin capsules Ne 1 with
Appearance of consisting of a blue body and an | a green body and a white cap, )
) . . Visually
capsules opaque white cap. The capsules | containing a mixture of powder
contain yellow granules and yellow granules
Loss on drying, % 4.5 4.8 EP, 2.2.32
Average weight of From 277.5 mg From 285 mg
0, + 59

capsule contents to 322.5 mg (+ 7.5%) to 315 mg (£ 5%) Calculated
(average value of 10
capsules), mg 298.0 302.0
Capsule disintegration No more than 30 min No more than 30 min
time (average value of using disks EP,2.9.1
6 capsules), min 16 11
Dissolution (average No less 75% (Q) by 30 min
value of 6 capsules), EP.29.3
% 89% 91%
Quantitative From 47.5 to 52.5 mg (+ 5%)
content of diacerein, EP. 2.2.25
mg 50.79 52.0

As can be seen from the given data in Table 5, the obtained pharmaco-technological
and physicochemical parameters of capsules with diacerein are maximally similar for the
reference and investigated drugs.

According to the results of testing the test «Dissolution» of diacerein, which at a certain
time of sampling passed into the dissolution medium, the average values of the quantitative
content and the relative standard deviation were calculated. It was experimentally estab-
lished that in a buffer medium with a pH of 1.2 in the interval of 60 min. the release of
diacerein is 2.66% and 15.74% in a buffer medium with a pH of 4.5 in the reference and
investigational drugs. According to observations in both the generic drug and the reference
drug, more than 85% of the API goes into solution within 30 minutes and earlier in a buffer
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solution with a pH of 6.8, which confirms the properties of diacerein to a greater tendency
dissolve in media with a neutral pH.

The dependence of the dissolution rate (X, %) of diacerein on the dissolution time
(t, min) in the buffer solution with pH 6,8 is presented in Figure.

100
80
60
X, % —&— Artrodarin®,
batch number
40 oY419
Diacerein,
batch number
20 001
0
0 5 10 15 20 25 30
t, XB

Fig. Dissolution profiles of the reference drug Arthrodarin® and the study sample of
the drug based on diacerein

The results of the evaluation of the similarity of the dissolution profiles of the studied
samples with the dissolution profile of the reference drug Arthrodarin®, 50 mg capsules,
which were obtained by the formula for calculating the similarity factor (f)), are given in
Table 6.

Table 6

The value of the similarity factor of the study drug based on diacerein and the

reference drug Artrodarin®, 50 mg capsules in buffer media

Dissolution medium (mustsliglli)l:trvivtgeflag)o;ﬁi 100)
pH=12 99.8
pH=4.5 77
pH=6.8 74

Therefore, according to the calculations, the obtained values of the similarity factor are
in the range from 50 to 100, which indicates the similarity of the dissolution profiles of the
investigated drug based on diacerein and the reference drug Artrodarin, capsules of 50 mg
in buffer media with pH 1.2, 4.5 and 6.8. The developed composition of capsules based on
diacerein is equivalent in dissolution kinetics to the reference drug Artrodarin®.

Conclusion

1. The solubility of the diacerein substance in buffer media simulating oral adminis-
tration of the drug was studied, and it was found that diacerein is practically insoluble in
a buffer solution with a pH of 1.2, has a relatively low solubility in a buffer solution with
a pH of 4.5, while the solubility of diacerein increases with increasing pH values of the
medium to 6.8.

2. An optimal composition has been developed for creating a capsule mass with dia-
cerein using wet granulation technology. Selected fillers, humectants, disintegrants, and

68

ISSN 0367-3057, @apmayesmuunuii scypuan, 2021, T. 76, Ne 6



lubricants were selected to achieve the proper flow properties and short capsules disinte-
gration time for API release. The obtained data for the bulk density and Carr&apos;s index
indicate satisfactory flowability of the encapsulating mass.

3. Comparative studies of the dissolution kinetics of the investigated drug based on di-
acerein and the reference drug Artrodarin®, capsules of 50 mg were carried out. According
to the calculations, the obtained values of the similarity factor are in the range from 50 to
100, which indicates the similarity of the dissolution profiles of the investigated drug based
on diacerein and the reference drug Arthrodarin®, 50 mg capsules in buffer media with pH
1.2, 4.5, 6.8. The developed composition of capsules based on diacerein is equivalent in
dissolution kinetics to the reference drug Artrodarin®

Cnucok BHKOpPHUCTaHOI JdiTepaTtypu

1. @iwenxo B. O., Kupuuenko B. I., Apemun C. FO ma in. Octeoaprpo3 KyibioBoro cyrioba. Kiiniuni
Ta colLlialbHI aCIEeKTH 3aXBOPIOBaHH:. AHamTHIHUH oy jiteparypu. Y. I // Tpasma. —2019. — T. 20, Ne 1. —
C. 118-125. https://doi.org/10.22141/1608-1706.1.20.2019.158680

2. Xuyv A. P. MeHeKMEHT OONBOBOTO CHHAPOMY B OCI0 MOXHIOro BiKy: (oKyc Ha HecTepoimHi
npoTu3anainbHi npenaparu // Ykp. men. acomnuc. — 2020. — T. 1, Ne 6 (140). — XI/XII [Enekrponnuii pecypc].
— Pexxum noctymy: https://www.umj.com.ua

3. Supakanya Wongrakpanich, Amaraporn Wongrakpanich, Katie Melhado, Janani Rangaswami. A Com-
prehensive Review of Non-Steroidal Anti-Inflammatory Drug Use in the Elderly // Aging and Disease. — 2018.
—V.9,N I. P. 143-150. https://doi.org/10.14336/AD.2017.0306. PMCID: PMC5772852

4. Jain S., Nagori B. P, Yadav S. K. Improvement of the Dissolution Behavior of the Poorly Water Soluble
Drug Diacerein by Solid Dispersion Technology and its Formulation into Tablet Dosage Form // Madridge J.
Novel Drug Res. —2018. — V. 2, Iss. 1. — P. 79-89. https://doi.org/10.18689/mjndr-1000112

5. Kaur D., Kaur J., Kamal S. S. Diacerein, its beneficial impact on chondrocytes and notable new clin-
ical applications // Brazilian J. Pharmac. Sci. — 2019. — V. 54, N 4. — e17534. https://doi.org/10.1590/s2175-
97902018000417534

6. De Oliveira P. G., Termini L., Durigon E. L. et al. Diacerein: A potential multi-target therapeutic drug for
COVID-19 // Medical hypotheses. — 2020. — V. 144. — P. 109920. https://doi.org/10.1016/j.mehy. 2020.109920

7. bayna O. I1., Caniu O. O., beccapabos B. 1., I'epacumyyx A. M. TIopiBHAIBHI JOCTIHKEHHA KIHETHKH
PO3YMHEHHS JIIKapChKUX 3aC00iB Ha 0CHOBI Kiomigorpento // apmart. sxxypH. —2021. —T. 76, Ne 1. — C. 26-34.
https://doi.org/10.32352/0367-3057.1.21.03

8. Chitlange S. S., Pawbake G. R., Pandkar S. V. et al. Formulation and Evaluation of Diacerein Solid
Dispersion for Solubility and Dissolution Rate Enhancement // Res. J. Pharmacy and Technol. —2011. - V. 4,
N 6. -P. 932-937.

9. Kalepu S., Nekkanti V. Insoluble drug delivery strategies: review of recent advances and business pros-
pects // Acta Pharmac. Sinica B. —2015. - V. 5, Iss. 5. — P. 442-453. https://doi.org/10.1016/j.apsb.2015.07.003

10. [JlepxaBHUI peecTp JlikapcbKuX 3aco0iB Ykpainu [Enexkrponuuit pecypc]. — Pexxnm mocrtymy: http://
www.drlz.com.ua/

11. Caniti O. O., Kypuwxo I I, Ozepenxo 3. O., I'emano O. B. TlopiBHsUTBHI TOCTiKEHHS TPO(iTiB
BUBUIBHEHHSI JJOKCHUIMKITIHY XIKJIATy 3 TBEP/HX >KEJIATHHOBUX KaIICyJI IIPY 3MiHI BHPOOHHKIB JIF090T PEUOBUHI
// BicH. KuiBchkoro Har. yH-Ty TexHomoriii Ta am3aiHy. Cepis Texniuni mHayku. — 2020. — Ne 3 (146). —
C. 165—-174. https://doi.org/10.30857/1813-6796.2020.3.14

12. Diacerein (2409). European Pharmacopoeia. 9th Edition. — European Directorate for the Quality of
Medicines (EDQM). — Council of Europe, 67075 Strasbourg Cedex, France 2016. — 4016 p.

13. CT-MO3Y 42-7.2:2018 «Jlikapceki 3acobu. JlocmimkeHHs: 610€KBIBAIEHTHOCTI». — PeskuM moctyiy:
https://www.dec.gov.ua/wpcontent /uploads/attitude/1.pdf

14. lepxaBHa ¢papmaxoriess Ykpainu 2.0. / JI1 «YkpaiHncbkuii HaykoBHUH (papMaKomeHHHIA IEHTP SKOCTI
JKapchKUX 3aco0iB». 2-¢ Bua. — XapkiB: JI1 «YkpalHchkuii HayKoBHH (apMakoneWHHH LEHTp SKOCTi
JIKAapChKUX 3ac00iBy», 2015. — T. 1. — 1128 c.

References

1. Fishchenko V. O., Kyrychenko V. I., Yaremyn S. Yu. ta in. Osteoartroz kulshovoho suhloba. Klinichni
ta sotsialni aspekty zakhvoriuvannia. Analitychnyi ohliad literatury. Chastyna I // Travma. — 2019. — T. 20,
Ne 1. —S. 118-125. https://doi.org/10.22141/1608-1706.1.20.2019.158680

2. Khyts A. R. Menedzhment bolovoho syndromu v osib pokhyloho viku: fokus na nesteroidni protyzapalni
preparaty // Ukr. Med. Chasopys. — 2020. — T. 1, Ne 6 (140).— XI/XII. — Rezhym dostupu: https://www.umj.
com.ua

3. Supakanya Wongrakpanich, Amaraporn Wongrakpanich, Katie Melhado, Janani Rangaswami. A Com-
prehensive Review of Non-Steroidal Anti-Inflammatory Drug Use in the Elderly // Aging and Disease. —2018.
—V.9,N 1. P. 143-150. https://doi.org/10.14336/AD.2017.0306. PMCID: PMC5772852

4. Jain S., Nagori B. P, Yadav S. K. Improvement of the Dissolution Behavior of the Poorly Water Soluble

69

ISSN 0367-3057, ®apmayesmuunuii scypuan, 2021, T. 76, Ne 6



Drug Diacerein by Solid Dispersion Technology and its Formulation into Tablet Dosage Form // Madridge J.
Novel Drug Res. —2018. — V. 2, Iss. 1. — P. 79-89. https://doi.org/10.18689/mjndr-1000112

5. Kaur D., Kaur J., Kamal S. S. Diacerein, its beneficial impact on chondrocytes and notable new clin-
ical applications // Brazilian J. Pharmac. Sci. — 2019. — V. 54, N 4. — e17534. https://doi.org/10.1590/s2175-
97902018000417534

6. De Oliveira P. G., Termini L., Durigon E. L. et al. Diacerein: A potential multi-target therapeutic drug for
COVID-19 // Medical hypotheses. —2020. — V. 144. — P. 109920. https://doi.org/10.1016/j.mehy. 2020.109920

7. Baula O. P, Saliy O. O., Bessarabov V. I., Gerasimchuk A. M. Comparative studies of the kinetics of
dissolution of medicines on the basis of clopidogrel // Farmats. zhurn. —2021. — T. 76, Ne 1. — S. 26-34. https://
doi.org/10.32352/0367-3057.1.21.03

8. Chitlange S. S., Pawbake G. R., Pandkar S. V. et al. Formulation and Evaluation of Diacerein Solid
Dispersion for Solubility and Dissolution Rate Enhancement // Res. J. Pharmacy and Technol. — 2011. — V. 4,
N 6. —P. 932-937.

9. Kalepu S., Nekkanti V. Insoluble drug delivery strategies: review of recent advances and business pros-
pects // Acta Pharmac. Sinica B. —2015. - V. 5, Iss. 5. — P. 442-453. https://doi.org/10.1016/j.apsb.2015.07.003

10. Derzhavnyi reiestr likarskykh zasobiv Ukrainy. — Rezhym dostupu: http://www.drlz.com.ua/

11. Saliy O. O., Kuryshko H. H., Oherenko Z. O., Getalo O. V. Comparative studies of the release profiles
of doxycycline hyclate from solid gelatin capsules when replacing the producers of the active substance // Visn.
Kyivskoho nats. un-tu tekhnolohii ta dyzainu. Seriia Tekhnichni nauky. — 2020. — Ne 3 (146). — S. 165-174.
https://doi.org/10.30857/1813-6796.2020.3.14

12. Diacerein (2409). European Pharmacopoeia. 9th Edition. — European Directorate for the Quality of
Medicines (EDQM). — Council of Europe, 67075 Strasbourg Cedex, France 2016. —4016 p.

13. Nastanova ST-MOZU 42-7.2:2018 «Likarski zasoby. Doslidzhennia bioekvivalentnosti». — Rezhym
dostupu: https://www.dec.gov.ua/wp-content/ uploads/attitude/1.pdf

14. Derzhavna farmakopeia Ukrainy 2.0 / DP «Ukrainskyi naukovyi farmakopeinyi tsentr yakosti likarsky-
kh zasobiv». 2-e vyd. — Kharkiv: DP «Ukrainskyi naukovyi farmakopeinyi tsentr yakosti likarskykh zasobivy,
2015.-T. 1.- 1128 s.

Hapniiinna no penaxiii 24 nucronana 2021 p.
[pwuitasaro no apyky 29 nucronana 2021 p.

0. O. Cauiii ! (https://orcid.org/0000-0001-7103-2083),

0. B. Jlocs 2 (https://orcid.org/0000-0002-7830-6937),

O. I1. Bayna ! (https://orcid.org/0000-0003-4305-6517),

B. IO. Typuuna ' (https://orcid.org/0000-0003-3046-5549)

! Kuigcorutl Hayionaneruil yHigepcumem mexuono2ii ma Ou3atimy

2 @apmayeemuuna kopnopayis «FOpis-@apmy», m. Kuis

PO3POBJIEHHS CKJIALY 1 OLIIHKA EKBIBAJIEHTHOCTI TBEPIUX XXEJIATMHOBUX KAIICYJI
JIIALIEPEIHY

Kirouogi ciioBa: miariepeit, po34rHHICTb, PapMaKOTEXHOIOTTYHI BIACTHBOCTI, KIHETHKA PO3YMHEHHS
AHOTALNIA

Jliaepein — HOBOTO MOKOMIHHS CHMOTOMATWYHHUI 3aci0 MOBUTBHOI il U JIKyBaHHS OCTE0apTPO3Y,
IIPU TIepOpaTLHOMY ITPUIOMI BUSIBIISIE IOMIpPHY IPOTU3ANaNIbHY Ta 3HEOOIIOBAIBHY aKTUBHICTb, YIOBLUIBHIOE
po3maj XpAIoBoi TKAHWHH 1 ITOJIernIae OiIb 1 HaOpsK, aye 3a (i3UKO-XIMIYHUMH BIACTUBOCTSIMH ITPAKTUIHO
HEepO3uMHHUHN y BoAi 1 HamexunTs 10 Il kmacy BCK, 3apasiku womy mumre 35-56% mpemnapary gocsirae CHCTEMHOT
UpKy/sinii. OTKe, MOMIYK MiJXOAIB MiJABUILEHHS MIBUAKOCTI PO3YMHEHHs MPAaKTHYHO HepozunHHOro AdI
3a JIONIOMOTOIO PELENTYypHU, BUIY MONOMDKHHX PEUOBHH, CTYIEHS PO3UMHHOCTI Ta KiHETUKH BUBUIBHCHHS
cyOcTaHmii 3 TBEPIUX JKEJIATHHOBUX KalCyll MalOTh 3a0€3MEUNTH TAPaHTOBaHY €(pEeKTHBHICTH Mpenapary

Meta pobOOTH — po3pOOJCHHS CKJIaAy Mpenapary y (GopMi TBEpIUX KEITaTHHOBHUX KarCyJd Ha OCHOBI
niariepeiny, eKCIEeprMEHTabHE JIOCIIKEHHS PO3YMHHOCTI JialiepeiHy Ta OLIHKA CKJIAAy JOCIIHKCHHIM
KIHETHKH PO3UYMHEHHS JIIKapCHKOTO 3ac00y.

BusnauenHss pH-3anexHOl pO3YMHHOCTI [ianepeiHy 3IifiCHIOBaIM 3a YMOB: 00’€M cepeloBHIIA
pozunHeHHsT 250 MiI, Temmeparypa pozumHeHHs 37,0 £ 1,0 °C. JlocmipkyBany HafBUILY PEKOMCHIOBAHY
JI0 3aCTOCYBaHHS OIHOPa3oBy 103y 50 mr. Po3poOmeHHs ckmamy mikapcbkoro 3acoOy Jlianepein, kamcynm,
50 Mr 3aifiCHIOBANIH 31 3aCTOCYBaHHSIM PI3HUX BHIIB JOMOMIKHHUX PEUOBHH Ta iX MOIUGIKaIil I TOCATHEHHS
HaJISKHUX TEXHOJIOTIYHHUX BIACTUBOCTEH IO/I0 TEKydYOCTi (CHIYYOCTi) Ta KOPOTKOTO Hacy po3mamy Karcyl
JUTS BUBUTBHEHHS [1F0401 pedyoBUHHM. [1OpiBHANIBHI JOCTIHKEHHS KIHETUKH PO3YUHEHHS 3I1CHIOBAIN METOIOM
in vitro 3a TecToM «PO3YNHEHHS» 3 BUKOPUCTAHHSM IPHIIay 3 JIONATTIO 31 MIBHUIKICTIO 0OepTanHs 75 00/XB,
cepeqoBHIa po3unHeHHs 31 3HaueHHs pH 1,2, 4,5 ta 6,8, y 06’emi 900 mir 3a Temmeparypu 37 + 0,5 °C. fx
pedepeHTHHIA TiKapChbKUid 3aci0 BUKOPUCTAHO «ApTpomapuH®y», karncynu, 50 mr, BupoOHuursa TRB PHAR-
MA S. A., AprexTuHa.
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BceranoBneHo, mo gianepein mpakTHYHO HEpO3UMHHUHN y OydepHomy pozumHi 3 pH 1,2, mae BigHOCHO
HHM3bKY PO3YMHHICTH y OydpepHomy posunHi 3 pH 4,5, npu 1poMy po3dMHHICTH AianepeiHy MiABUILYETHCS 3
poctom pH cepenoBuma 1o 6,8. Po3pobieHo onTuManbHUM CKIIa] Karcyd 3 JianepeiHOM 3a TEXHOJIOTIEI0
Bosyoroi Tpanymauii. Oxgep:kaHi AaHi HACHITHOI TYCTHHHM Ta KoedimieHTy Kappa BkaszyloTh Ha 3aJ0BUIBHY
IUVIMHHICTD Macu JUIsl KalCyNIOBaHHs. 3MIHCHEHO NOPIBHSJIBHI JOCITI/PKCHHS KIHETUKM DPO3YMHEHHS
JIOCITIZPKYBAHOTO JIIKApCHKOTO 3aco0y Ta OpPHTiHAIBHOTO Iperapary «ApTpomapuH®y, karcymu o 50 mr. 3a
MIPOBECHUMHE PO3paxyHKaMH BCi OfIeprKaHi 3HaYeHHS (akTopa MOIiOHOCTI CTaHOBIIATH B Mexax Bix 50 mo 100,
Ta CBiAYAaTh PO MoAiOHICT y OydepHux cepenosuiax i3 pH 1,2; 4,5 ta 6,8. Po3pobienuii ckian npenapary €
€KBIBAJICHTHUM 3a KiHETUKOIO PO3YMHEHHS O OPHUTIHAIBHOTO IIPEnapary.
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PA3BPABOTKA COCTABA U1 OIIEHKA DKBUBAJIEHTHOCTHU TBEPJBIX XXEJTATUHOBBIX KAIICYII
JIMALIEPEHA

KunroueBsle ciioBa: inanepent, pacTBOPUMOCTS, (hapMaKo-TEXHOIOTHIECKHE CBOHCTBA, KWHETHKA PACTBOPEHHUS
AHHOTALUA

JluanepeuH — HOBOIO IIOKOJICHHMS CHMITOMATH4ECKOE CPEJCTBO 3aMEUICHHOIO JCHCTBUS — AJI
JIeYeHHss OCTE0apTPO3a, MPH MEepPOpalbHOM MpPHEME MPOSBISET YMEPEHHYIO MPOTHBOBOCTIAIUTENBHYIO U
00€300/IMBAIOIIYI0 aKTHBHOCTb, 3aMEUISAET paciaj XpsAIeBol TKaHU U obierdaer 60ib U OTEeK, HO 10 GU3HKO-
XMMHYECKAM CBOMCTBaM IMpPAKTUYECKH HEPacTBOPHM B BOe, Omarozmapsi yemy Toibko 35-56% mpemapara
JIOCTHTAeT CUCTEMHON HMUPKyIAun. Mcxons n3 3Toro, MOMCK MOAXOA0B YBEITHMUYEHHUS] CKOPOCTH PACTBOPEHHS
IIPaKTUYECKU HepacTBopuMoro A®I ¢ momMoupio peuentypsl, BUia BCIIOMOraTeNIbHBIX BELIECTB, CTEIIEHU
pPacTBOPUMOCTH M KHHETHKH BBICBOOOXKIEHHS CyOCTaHIIMM W3 TBEPIBIX JKEIATHHOBBIX KaIlCyl IOJDKCH
o0ecrneunTh rapaHTUPOBAHHYIO 3()()EKTHBHOCTH Tpenaparta.

Llens paGotsl — pa3paboTka coctaBa npenapara B (opMe TBEpIbIX KEJIATHHOBBIX KalCyll Ha OCHOBE
JUALEPEeUHa, OKCICPUMEHTAAbHOEC HCCICIOBAaHUE pACTBOPUMOCTU [UALEPEMHA M OLEHKAa COCTaBa
HCCIIeI0BaHNEM KHHETHKH PACTBOPEHUS IEKAPCTBEHHOTO CPECTBA.

Onpenenenne pH-3aBUCHMOI PacTBOPUMOCTH JHAlEPEHHA OCYLIECTBISUIM B YCIOBUSX: 00bEM CpeJibl
pactBopenus 250 mi, Temmneparypa pactsopenus 37,0 £ 0,5 °C. HccinenoBaay BbICHIYI0 PEKOMEHIOBAHHYIO
K NPUMEHEHHIO OJHOKpaTHyro o3y 50 mr. Pa3paboTky cocTtaBa leKkapcTBEHHOro cpexacTBa JlmanepewH,
Karcynsl, SO Mr MpoBOMIIN C IPUMEHEHHEM Pa3HBIX BHJOB BCIIOMOTATEJIbHBIX BELIECTB M MX MOAMU(HKAIMI
JUTSL TOCTIDKEHUS HAUISKAIINX TEXHOJIOTHYECKUX CBOMCTB 110 TEKy4YeCTH (CBHITyYeCTH) U OBICTPOro MepHoaa
pacmaja Karcyi JUls BBICBOOOXKIECHHS IEHCTBYIOLIETO BemecTBa. CpaBHUTEIbHBIE HCCIECIOBAHUS KMHETHKU
PACTBOPEHUsI OCYILECTBIIIN METOJIOM in Vitro, TecT «PacTBOpeHHe» ¢ HCII0Ib30BaHHEM IPUOOPA C JIONACTBIO
CO CKOpPOCTBIO BpamieHus 75 o0/MuH, cpemsl pacTBopeHust co 3HauenmeMm pH 1,2, 4,5 u 6,8, B oOpeme
900 mn mpu Temmeparype 37 + 0,5 °C. B kauecTBe pehepeHTHOrO JEeKapCTBEHHOTO CPEICTBA HCIIOIb30BAIH
«AptponapuH®»y, kancyisl, 50 mr, npousBoactea TRB PHARMA S.A., Aprentuna.

YcraHOBIEHO, UTO JHAIlEpenH MPaKTHUECKH HepacTBopuM B OydepHOoM pactBope ¢ pH 1,2, mmeer
OTHOCHUTEIIBHO HU3KYIO PaCTBOPUMOCTD B OydepHoM pactBope ¢ pH 4,5, mpu 3TOM pacTBOPUMOCTB IHalleperHa
noBsIaercst ¢ yenuuenueM pH cpensl 1o 6,8. PaspaboraH onTHManbHBI COCTAaB Kalcyl C IHALEPEHHOM
10 TEXHOJOTHH BIXXHOHN TpaHyssinud. [lorydeHHbIe TaHHBIE HACKITHON INIOTHOCTH M K03 duirenTa Kappa
YKa3bIBalOT Ha YIOBIETBOPUTENbHYIO TEKy4YeCThb KalCyIHpOBaHHON Macchl. IIpoBereHbl CpaBHHUTENbHbIE
HCCIICI0BaHNsI KUHETUKY PACTBOPEHHSI HCCIIEAYEMOT0 JICKapCTBEHHOIO CPEICTBA U OPUTMHAJIBHOIO IIpernapara
«AptpomapuH®y, xancynsl o 50 mr. [To mpoBeeHHBIM pacueTam Bce MOMydYeHHbIe JaHHbIe (paKkTopa Moo0us
HaxozAThes B npenenax oT 50 mo 100, uto cBuaeTensCTBYET 0 moaobuu B Oydepusix cpeaax ¢ pH 1,2, 4,5 u
6,8. PazpaboTaHHbII cOCTaB Ipernapara sBJIsieTCsl SKBUBAJICHTHBIM 110 KHHETUKE PAaCTBOPEHUSI OPUTMHAIBHOMY
mpernapary.
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DEVELOPMENT OF THE COMPOSITION AND EQUIVALENCE EVALUATION OF SOLID GELATIN
CAPSULES DIACEREIN

Key words: diacerein; solubility; pharmaco-technological properties; dissolution kinetics

ABSTRACT

Diacerein is a new generation of symptomatic slow-acting agent for the treatment of osteoarthritis, when
taken orally, it exhibits moderate anti-inflammatory and analgesic activity, slows down the decay of cartilage
tissue and relieves pain and swelling, but its physicochemical properties it is practically insoluble in water,
due to which only 35-56% the drug reaches systemic circulation. Therefore, the search for approaches to
increase the dissolution rate of a practically insoluble API using the formulation, type of excipients, degree
of solubility and kinetics of the substance release from hard gelatin capsules should provide guaranteed drug
efficacy.

The aim of the work is to develop the composition of the drug in the form of hard gelatin capsules based
on diacerein, to experimentally study the solubility of diacerein, and to evaluate the composition by studying
the kinetics of dissolution of the drug.

Determination of the pH-dependent solubility of diacerein was carried out in the conditions: the volume
of the dissolution medium is 250 ml; dissolution temperature 37.0 £ 0.5 °C. The highest recommended single
dose of 50 mg was investigated. The development of the composition of the drug Diacerein, capsules, 50 mg
was carried out with the use of various types of excipients and their modifications to achieve the proper
technological properties in terms of fluidity (flowability) and a short disintegration time of the capsules for
the release of the active substance. Comparative studies of the kinetics of dissolution were carried out by the
in vitro method, the test «Dissolution» was studied a «Paddle apparatus» with a rotation speed of 75 rpm,
a dissolution medium with a pH value of 1.2, 4.5 and 6.8, in a volume of 900 ml at a temperature of 37 +
0.5 °C. The reference drug was used «Artrodarin®», capsules of 50 mg, manufactured by TRB PHARMA
S. A.,vArgentina.

It was found that diacerein is practically insoluble in a buffer solution with a pH of 1.2, has a relatively
low solubility in a buffer solution with a pH of 4.5, while the solubility of diacerein increases with an increase
in the pH of the medium to 6.8. The optimal composition of capsules with diacerein using the wet granulation
technology has been developed. The obtained data for bulk density and Carr&apos;s index indicate satisfactory
flowability of the encapsulating mass. Comparative studies of the dissolution kinetics of the investigational
medicinal product and the original drug «Artrodarin®», capsules of 50 mg were carried out. According to the
calculations, all the obtained values of the similarity factor are in the range from 50 to 100 and indicate the
similarity in buffer media with pH 1.2, 4.5 and 6.8. The developed composition of the preparation is equivalent
in dissolution kinetics to the original medicine.

EnexrpoHHa azgpeca s TUCTYBaHHS 3 aBTOpamu. saliy.oo@knutd.edu.ua
(Camiit O. O.)
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RESEARCH ON THE SELECTION OF A PRESERVATIVE FOR A SOFT DOSAGE
FORM WITH A WATER-SOLUBLE PROTEIN-POLYSACCHARIDE COMPLEX OF
THE FUNGUS PLEUROTUS OSTREATUS

Key words: soft drugs, preservatives, microbiological stability, water-soluble protein-
polysaccharide complex

M’ski nikapebki 3acobu (MJI3) Ha ocHOBi cyOcTaHLiN NPUPOTHOTO HOXOMKEHHS €,
SK MPaBHJII0, 0AraTOKOMIIOHEHTHUMH CyMiIlIaMH, YAaCTO MICTSTh BEJIHKY KiJIbKICTh BOJIOTH,
110, B CBOIO Uepry, Moxe OyTH CHPUSTINBHM TIO)KUBHUM CEPEIOBHIIEM JIJISl PO3BUTKY CTO-
pOoHHBOI MiKpOodIOpH.

MJI3 11t 30BHILIHBOIO 3aCTOCYBAHHS € HECTEPHJIBHUMH JKapChbKUMH (hopMami,
npote [ADY BucyBae 10 HMX NEBHI YMOBH IIONO HAasBHOCTI Mikpooprasismis [1, 2].
SIKmio M’AKUH JiKapchbKui 3aci0 MICTHTH CyOCTaHLii MPUPOAHOTO MOXOMKEHHS, IO He
MAaIOTh BJIIACHOI aHTUMIKPOOHOI aKTMBHOCTI, HMOBIPHICTh HOT0 MiKPOOHOI KOHTaMiHaIi
3poctae y pazu. Tomy MJI3 i3 mpupogHIMHI KOMIIOHEHTAMHU 3a3BHYail MiCTATH KOHCEp-
BaHTH [3, 4].

MikpoOiosoriyaa cTabiIbHICTh TOTOBOTO JIKapChKOTO 3aCO0Y € OTHUM 3 000B’ I3KOBHX
CKJIag0BUX Horo sikocTi. I1in miero MikpoopraHi3MiB 3a3HAIOTh PyHHYBaHHS /il04i PEUOBH-
HU, 3HWKYETHCS 1X aKTHBHICTb, MiJBHIIYEThCS TOKCHUHICTh. KoHTamMiHOBaHI mpenapaTtu
MOXYTb OyTH JKepelioM 1H(EeKIiHHIX 3aXBOPIOBaHb y MaIieHTIB [5, 6].

Ha cporozni icHy€e mUpoKnii aCOPTUMEHT €(EeKTUBHUX KOHCEPBAHTIB, JO3BOJICHUX JIJIS
(apmarnieBTHYHOTO 3acTocyBaHHs [7]. I1ix gac po3poOneHHs OpUTIHATBHUX JIIKAPCHKUX 3a-
c00iB BHOip ONTHUMAIILHOTO KOHCEPBaHTA JUISI IEBHOI JIIKAPCHKOT (POPMH Ma€ TPyHTYBATUCS
Ha MiKpOO10JIOTIYHUX TOCIIIKEHHSX, CIIEKTPl aKTUBHOCTI KOHCEpBaHTa, Jiama3oni pH, B
SIKOMY BIH MPAIIO€, CYMICHOCTI 3 KOMIIOHEHTaMU (DapMaieBTUYHOT KOMIIO3HUIIIi, TOKCHY-
HOCTI IS TFOAMHHK ToIIo [8].

MJI3, mo po3po0IseThes, Mae IpU3HAUYCHHS JIs 3aCTOCYBAaHHS Ha MIITHKAX MIKIPH 3
pyOIIeBIMH YTBOPEHHSIMH, B TOMY YHCIII Ha Pi3HUX eTanax (hopMyBaHHS PyOIIeBOT TKaHH-
Hu. lle 3yMOBITIO€ HEOOXIAHICT JOTPUMAHHS MiKpOOiOIOTIYHOI YHCTOTH TOTOBOTO IPO-
nykty. Jlitoua cyOcTaHIis OpUTiHATIBHOTO Npenapary — BOJOPO3YMHHHN O1IKOBO-TIONiCa-
xapuaauii komiuieke (BBIICK) — mae npupoHe moxomKkeHHs i He BUSBIISIE aHTUMIKPOOHOT
nii. CyOcTaHIiio 0/1epKyIoTh 3 iCTIBHOTO TpHOa MIEBPOT YePEHYACTHH IIJISIXOM eKCTpa-
KIIi1 MATHOIO BOMOIO 1 TOJAIBIIAM OCaKEHHAM eTaHosioM [9]. ToMy HEOOXiTHUM € moaat-
KOBE BBEJICHHSI aHTUMIKPOOHHUX arcHTiB.

Meta poboTu — o0rpyHTYBaHHs BUOOPY BUAY Ta KOHIEHTpawii e()eKTUBHOTO KOHCEP-
BaHTa (200 KOMOIiHAIT KOHCEPBAHTIB) JUIsSl BBEJICHHS JIO CKJIaly Ma3i MPOTUPYOIIeBOT il 3
BOJIOPO3UYMHHUM O1JTKOBO-II0JIiCaXapUJIHUM KOMIUIEKCOM Iprba MIeBpOT YepernuyacTuil.

© O. A. Konnaxkosa, H. B. Kyuepenko, 2021
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MaTtepiaaum Ta MeTOAM AOCJIiAKEeHHSH

006’exToM pociiaKeHHs Oylla OpUriHanbHa Ma3eBa KOMITO3MLIIS, 10 CKIIay SIKOT BXOAUTD
ontist Kykypynssina, [IEO-400, npomnineHniikoib, emyiabratop Ne 1, Bojia O4HIICHA, @ TAKOK
nitoda cyocranifisi — BEIICK rpu0a rieBpoT uyepenuyacTid, 1110 Ma€e 34aTHICTh JeCTPYKIIil
KOJIAareHOBUX BOJIOKOH 1 pO3M’SIKIIEHHS pyO1iB [9]. ExcrieprMeHTaIbHUM HIITXOM BCTAHOB-
nieHo, mo pH po3pobieHoi Ma3eBoi KOMITO3UITIT € OMM3BKUM 10 HEHTpaIbHOTO — 5,8—6,3, 110
MTOBHICTIO BIATIOBIa€ KUCIOTHOCTI (Di310JIOTIYHOTO CTaHy MIKIPHOTO ITOKPOBY.

s nocmimxenns 6yi10 BurorosneHo 10 3pa3kiB Ma3eBUX KOMITO3UIIIH 13 pI3HUMHU KOH-
CepBaHTaMHU y KOHIEHTPALIsX, sIKi IIMPOKO BUKOPUCTOBYIOTH Y BUPOOHUIITBI JIIKAPCHKUX
Ta KOCMeTHYHHX 3aco0iB [10]. Buau KoHCepBaHTIB Ta KOHIIGHTpAIlil BBEICHHS JI0 Ma3eBOi
KOMIIO3HIII1 HaBEICHO y TaoI. 1.

Taonuumsa 1

KoncepBanTH Ta KOHIeHTpawii BBeIeHHS iX 10 3pa3KiB Ma3eBHX KOMIIO3HIiH

Howmep 3paska KoncepBanT Konuentpauis, %
1 bes xoncepBanra -
2 Hinmanin:uinazon (3:1) 0,2
3 Hinanin:mimason (3:1) 0,1
4 Hinanin:uimazon (1:1) 0,2
5 Hinanin:ninazon (4:1) 0,2
6 Tpuknoszan 0,3
7 Bponomon 0,2
8 Ben3oiina kucnora 0,1
9 beH3oliHa KKCIIOTa 0,5
10 Bensoiina kucimora 1,0

Hocmimpkennst 3aidicHioBann Ha 6aszi [V «lHcTuTyTy MikpoOionorii Ta imyHousorii
im. L. I. MeunnkoBa HAMH VYkpainw» (M. XapkiB) miJ1 KepiBHUIITBOM 3aBiayBada 1adoparo-
pii Oioximii i 6GioTexHOMOTIi, KaH 1 0i0JI. HayK, cTapuioro Hayk. ciiBpod. Ocomoquenko T. I1.

BusHaueHHS 9y TIUBOCTI 3pa3KiB Ma3eBUX KOMITO3UIIiH 10 MIKpOOpPTraHi3MiB BUKOHYBa-
JU METOIOM Audy3ii B arap (METO «KOJOAs3iB»). MeTox 06a3yeTbes Ha 34aTHOCTI JIOCITI-
JOKYBaHOTO TIpernapary 3aTpUMyBaTd piCT MIKpOOpraHi3MiB Ha NMOKMBHUX CEpEIOBHIIAX,
Ha SIKi 3pOOJICHO TIOCIB TECT-KYABTYP. SIK MiKpOO10JIOTiUHY MOJIENb BUKOPHCTOBYBAJIH 3a-
raJbHONPUIHATUI HAOIp TECT-IITAMIiB €TAJIOHHUX KYJIBTYP TPAMIIO3UTUBHHUX Ta IPaMHe-
ratTuBHUX Oaxtepiit (Staphylococcus aureus, Escherichia coli, Pseudomonas aeruginosa,
Bacillus subtilis, Proteus vulgaris) Ta rpuba pony Candida albicans [11].

CycreHsii MiKpoOpraHi3miB i3 BU3HAYEHOK) ONTHUYHOIO HIUIBHICTIO (IO MICTSATh BU-
3HAUEHY KiTbKICTh MIKpOOHUX KJIITHH) TOTYBaJIH 3a JJONIOMOTIOI0 CTaHAApTy KaJaMyTHOCTI
(0,5 on. 3a mkanoro McFarland), Bu3HaueHHs K01 3AiHCHIOBAJIN 3a JOMOMOTOK0 IIpUIaLy
Densi-La-Meter (PLIVA-Lachema, Yexist; noxuna xBumi 540 am). CycIieH3i10 TOTyBaIn
3TiHO 3 THCTPYKINEIO A0 MPUIaAy Ta iHGOpMaIlifHIM JINCTOM ITPO HOBOBBENIEHHS B CHC-
Temi oxopoHu 310poB’st Ne 163-2006 «CrangapTuzalisi IpUroTyBaHHS MiKpOOHUX CyCIIEH-
31i» (M. KniB). CHHXpOHI3a11i10 KyJIbTYp BUKOHYBAJIU 32 JOIIOMOTOIO HU3bKO1 TEMIIepaTypH
(4 °0C).

BusnayeHHs 9yTIMBOCTI MITaMiB MIKpPOOPTaHi3MiB /10 BBEJIEHMX KOHCEPBAHTIB poOU-
JIA BIAITOBITHO JIO METOMWYHHUX BKa3iBOK «BW3HAYEHHS UyTIIMBOCTI MIKPOOPTaHI3MIB 10
anTHOakTepianpHUX npenapatiBy (Haka3 MinicTepcTBa 0XOpoHH 3A0pOB’ST YKpaiHU Bif
05. 04. 2007 p. Ne 167) na cepenosuii Mronnepa—XiHTOHA, SIKE TOTYBaJIM BiAMOBIAHO 0
iHCTpYKLii BUpoOHMKa. UyTnuBicTh rpubiB BU3Ha4anu Ha cepenoBuili Cabypo-aeKkcTpos-
HU1 arap.
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[ToxxuBHE cepenoBuIie B Yamky [leTpi 3anmBanm ABOMA IIapamMu, HIDKHIN map cKia-
nmaBcst 3 10 M1 arap-arapy, Ha SKWH IiCIIsl 3aCTUTaHHS BCTAHOBIIOBAIN 3—6 CTEPIIILHUX
MWIHIPIB Ta 3aJUBAIM JIPYTUM IIApOM TOXKHUBHOTO cepenosuiia (14 mi arap-arapy Ta
1 M1 cTaHAapTHOTO MIKPOOHOTO po3uuHy). TakuM YMHOM (OPMYBAH JTYHKH A1aMETPOM
8 MM Ta BUCOTOW 10 MM, OTOYEHI TIO)KMBHUM CEPEIOBUILEM arap-arapy 3 BiAMOBITHUM
CTaHIAPTOM 0OOBOT KYJIBTYpH MIKPOOPTaHi3My, B sIKi BHOCHIIN 110 0,3 MIT JOCITIKYBaHIX
3pa3KiB Ma3eBHX KOMIIO3HIIIH Ta KYJIBTUBYBAIM B TEPMOCTaTi 3a Temmeparypu 37 °C mpo-
Tsirom 24 rox. [12].

OuiHKy 9y TIMBOCTI Ma3eBUX KOMIO3ULI BU3HAYAIIH 32 IaMETPOM 30H 3aTPUMKH pPOC-
Ty MiKkpooprani3mis [ 12]:

10 MM — Ma3eBa KOMITO3UIIisl BUCOKOUYTIHMBA 0 MiKPOOPTaHi3MiB;

10—-15 MM — Ma3eBa KOMMO3HIIiSl YyTJIMBA 0 MIKPOOPTaHi3MiB;

15-25 MM — Ma3eBa KOMITO3UIIisl c1abouyTiIMBa IO MIKpPOOPTaHi3MiB;

25 MM Ta BHUIIe — Ma3eBa MMO3UIIiS HEe Yy TJIMBA JI0 MiKPOOPTaHi3MiB.

Pe3yabTaTu JO0CHiJKEeHHNA Ta OOTOBOpPEHHS
V xoi Mikp0Oi0JIOTIYHOTO AOCIIKSHHS OYJIO OfICpKAHO PE3yJIbTaTH, SIKi HABEJICHO Y
Taom. 2.
TaOonuusa 2
AHTHOAKTepia/IbHA AKTUBHICTH 3pa3KiB Ma3i

JiameTpu 30H 3aTpuMKH pocty B MM (M £ m, p < 0,05, n=15)

Nespas- | S aureus | E. coli ATCC | P vulgaris | P aeruginosa | B. subtilis CZPII{)écgns

Ka ATCC 25923 25922 ATCC 4636 | ATCC 27853 | ATCC 6633 653/885
1 19,8 £ 0,69 17,5+0,55 15,5+0,55 16,5+ 0,55 20,2+ 0,41 15,7+0,52
2 20,3+0,52 17,3+0,52 16,2 +0,41 15,5+0,55 19,8 +0,75 15,8+0,75
3 19,2 +0,41 17,3+0,52 16,2 +0,41 16,5+ 0,84 20,3+0,52 16,7+0,52
4 18,3 +£0,52 17,5+ 0,55 16,0 0,0 16,3 +£0,52 19,3 £0,52 17,0 +0,0
5 18,8 +£0,75 17,0 + 0,89 17,3+0,52 17,3+0,52 19,3 +0,52 16,3 +0,52
6 22,5+0,55 18,8 £0,75 19,3 +0,52 19,0 +0,0 21,7+0,52 17,7+0,52
7 35,5+ 0,55 29,5 + 0,55 28,7 +1,03 30,0 + 0,89 34,7+ 0,52 27,7+0,52
8 20,5+0,55 19,0 £ 0,63 19,0 £0,0 19,3 +0,52 20,7+0,52 18,0 +0,0
9 23,8+0,75 20,0 + 0,63 22,3+0,52 23,0+0,0 24,3 +0,52 20,3 +0,52
10 24,5 +0,55 21,7+0,52 22,0+0,0 24,3+0,52 24,3+0,52 21,0+0,89

AHani3 ecstu 3paskiB Maszel MmetojioM JuQy3ii B arap 1okasas, 110 BOHM MatOTh aHTH-
OakTepianbHy J1F0 CTOCOBHO BCiX TECT-IITaMiB MiKpoopraHi3miB. JliaMeTpu 30H 3aTpUMKH
pocty mis3paskiB 1,2, 3,4, 5 ta 8 cranoBwiM B ceperaboMy 18—21 Mmoo Staphylococcus
aureus ATCC 25923, Basillus subtilis ATCC 6633 ta 17-18 mm — Escherichia coli ATCC
25922. 1o Proteus vulgaris ATCC 4636 ta Pseudomonas aeruginosa ATCC 27853 nia-
METPH 30H 3aTPUMKHU POCTY AopiBHIOBanu 15—17 MM, crocoBHO rpubis Candida albicans
ATCC 653/885 30Hu 3aTpUMKH pocTy cTaHoBHIM 15—17 mm. [{ns 3paskis 6, 9 Ta 10 nia-
METpPH 30H 3aTPUMKH POCTY CTaHOBWIN 22-25 MM mono Staphylococcus aureus ATCC
25923, Basillus subtilis ATCC 6633, 18-22 — no Escherichia coli ATCC 25922, no Proteus
vulgaris ATCC 4636 Ta Pseudomonas aeruginosa ATCC 27853 niameTpu 30H 3aTpUMKH
pocty Oynu Ha piBHI 19-25 MM, crocoBHO rpubis Candida albicans ATCC 653/885 30Hu
3aTPUMKH POCTY CTaHOBHIHN 18—22 mMMm.

Bucoki mpoTHMiKpoOHi BIaCTHBOCTI MaB 3pa3oK 7, Jie JAiaMeTpH 30H 3aTPUMKH POC-
Ty craHoBwin 34-35 MM momno Staphylococcus aureus ATCC 25923, Basillus subtilis
ATCC 6633, 29-31 mm mns Escherichia coli ATCC 25922, Proteus vulgaris ATCC 4636

75

ISSN 0367-3057, ®apmayesmuunuii scypuan, 2021, T. 76, Ne 6



ta Pseudomonas aeruginosa ATCC 27853. CrocoBHo tpubiB Candida albicans ATCC
653/885 30HM 3aTPUMKH POCTY CTAHOBHIIU 27—28 MM.

TakuM YMHOM, Y XOJli EKCIEPUMEHTY BCTAHOBJICHO, 110 3Pa30K Ma3eBOi KOMITO3HLi{, 10
CKJIay SIKOTO SIK KOHCEpBaHT BXOAMTH OPOHOMOIN, Ma€ HAWMEHIIY YyTIUBICTb O MIKpO-
Oprasi3mis.

[Momanbii criocTepeskeHHS Bi3yallbHOTO BUIVISTY OOPaHOTo 3pa3Ka MmoKas3ald, 1o ek
KOHCEpPBAHT 3a0e31euye HeoOXiTHy MiKp0oOi10I0TidHY CTaOUTBHICTh Ma3i B X0 30epiranHs
— 3pa30K YMPOJOBXK TPHUBAJIOTO YaCy 3aJIMINABCS OIHOPITHUM, 0€3 po3lIapyBaHHS, 3MiHH
3amaxy 1 KoJIbopy Ta 1HIIMX O3HAK MiKpoOHOTO pyiiHyBaHH:. CrIOCTepeKeHHs 3A1HCHIOBA-
JM uepe3 iHTepBain vacy: 1 moda, 7 nid, 14 nio, 28 nio.

KoHcepBaHT OpoHOIION € OE3MeYHUM IS JTFOAMHU, BXOTUTH JI0 CKJIAAy CyYacHHX MPo-
THPYOIEBUX M SIKHUX JIiKapchbkux ¢opM [ 13] Ta mparroe B ciektpi pH 5—8 [7], sikmii moBHiC-
TIO BignoBimae pH po3po0bieHoi masi.

BucuHnoBok

Ha mificraBi mpoBeieHUX MIiKpOOIOIOTIYHUX eKCIIEPUMEHTAIBHUX JIOCIIKEHb SIK KOH-
cepBaHT Oysi0 0OpaHo OpoHomnon B KoHueHTpalii 0,2%, sikuii 3a0e3nedye MakCUMajbHY
AHTUMIKPOOHY CTaOUIBHICTE Ma3i MPOTUPYOIEBOI Mii 3 BOMOPO3IMHHIM OLTKOBO-ITOJTiCA-
XapUIHAM KOMIUIEKCOM Trprda IIIeBPOTY YepPenyacToro.
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I3 «Jlyeancokuii Oepacasnuii meOuuHuil ynigepcumemy, M. Pybiscne

JOCJIKEHHS 3 BUBOPY KOHCEPBAHTA J1J151 M’ SIKOT JIIKAPCBKOI ®OPMU 3
BOAOPO3YMHHUM BIJIKOBO-ITOJIICAXAPUJJHNM KOMITJIEKCOM I'PUBA ITJIEBPOT
YEPENTMYACTUN

KorouoBi ciioBa: M siki JikapchKi 3ac00U, KOHCEPBAHTH, MiKpoOionoriuHa cTabiIbHICTh, BOJOPO3YMHHUI
O1ITKOBO-TIOTiCaXapUAHUN KOMILIEKC

AHOTANIIA

OnHMM i3 BaXKJIMBUX ACIEKTIiB Mijl Yac po3poOJICHHS] HOBHX JIIKAPCHKUX 3ac00iB € 1X CTaHAapTH3allis Ta
BceOiYHE OIIHIOBAHHS IMOKA3HUKIB SIKOCTI, IO TapaHTy€e OE3MEYHICTh Ta CTAOUIBHICTD MPOTSITOM BCHOTO YKHT-
TEBOTO LIMKITY Mperapary.

M’siki JlikapchKi 3aCO0M JUTS 30BHIIIHBOTO 3aCTOCYBAHHS 3 KOMIIOHEHTAMH HPHPOIHOTO MOXO/DKEHHSI 3a-
3BHYail NOTPeOyIOTh BBEACHHS KOHCEPBAHTIB IS 3a0e3nedeHHs MikpoOionoriyHoi cTabdinpHoCcT. ToMy moci-
JDKEHHS 3 BHOOPY KOHCEpBaHTa € HEOOXiIHMM €TaroM CTBOPEHHS (papMaleBTHYHOT KOMITO3HILIT.

Merta poOoTH — OOIpyHTYBaHHs BUOOPY BUIY Ta KOHIICHTpaIlil e(eKTHBHOTO KOHCepBaHTa (a00 KoMOiHa-
i KOHCEPBAHTIB) ISl BBEICHHS JI0 CKJIaly Ma3i IPOTHPYOLEBOi Iii 3 BOMOPO3YMHHIM OLTKOBO-TIONTiCaXapu/-
HHMM KOMIIIEKCOM I'pr0a IUIeBPOT YepenuyacTuii.
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O06’exToM OCTIHKEHHS Oyla OpHUTriHaIbHA Ma3eBa KOMIIO3HIIIS HA eMYJIbCiiHIi OCHOBI, AIFOYUM KOMIIO-
HEHTOM $IKOT € BOJIOPO3YHMHHUI OLIKOBO-IOTicaXapuIHUI KOMILIEKC Tpruda IieBpoT uepenuyactuid. Js min-
BUIIEHHS MiKpOOiOJIOTiYHOT CTaOLIEHOCTI /IO CKJIAIy 3pa3KiB BBOJMIIM KOHCEPBAHTH, IO HAaHUacTiIIe 3ycTpi-
YaloThCS B CKJIAAl M SKUX JKapchbKuX (opM (HIMariH:HiNnas3ols, TPUKI03aH, OPOHOION Ta OEH30iHA KHCIIO0Ta).
BuzHaueHHs1 4yTIMBOCTI 3pa3KiB Ma3i O MIKpOOprasi3miB 3jificHroBanu merogom audysii B arap («meton
KOJIOASA31BY), SIK MiKpOOiOJIOTiYHY MOIe)Ib BHKOPHCTOBYBAJIH 3arajIbHOIPUHHATHI Ha0lp TECT-IITaMIB €TaJI0H-
HUX KYJIBTYp TPaMIIO3UTHBHUX 1 TPaMHETaTUBHUX OakTepiii Ta TpuoiB.

VY pesysbTati JOCTiHKEHHS. BCTAHOBJICHO, 1110 BHCOKI MPOTUMIKPOOHI BIACTUBOCTI Ma€ 3pa3ok 7, 1e nia-
METPH 30H 3aTPUMKH POCTY CTaHOBHIH 34—35 MM mmono Staphylococcus aureus ATCC 25923, Basillus subtilis
ATCC 6633, 29-31 mm ans Escherichia coli ATCC 25922, Proteus vulgaris ATCC 4636 ta Pseudomonas
aeruginosa ATCC 27853. CrocoHo rpubiB Candida albicans ATCC 653/885 30HH 3aTpUMKH POCTY CTaHOBH-
1 27-28 MM. Jo ckiay Iboro 3pas3ka OyIo BBEACHO OPOHOIION, caMe el KOHCepBAaHT 3a0e3MeunTh HeoOXi-
Hy MiKp0Oi0JIOTi4HY YHUCTOTY Ta CTa0UIBHICTh TOTOBOI Ma3i.

JlocnipKeHHs TOKa3yloTh, 10 M’sKi JiKapchki GpopMu 3 cyOCTaHIISIMU TPUPOTHOTO TTOXO/PKEHHS MTOTpe-
OyIOTh BBEJICHHS aHTHMIKPOOHHUX areHTiB. EkcriepuMeHTaIbHO T0BEICHO, 10 OpoHomon y koHneHrparii 0,2%
3a0e3neuye eeKTUBHY MiKpOOi0JIOTiuHy CTaOUIBHICTE M’ SIKOI JIiIKapchKoi (popmu mpoTupyOLeBoi aii 3 Bogo-
PO3YMHHUM O1TKOBO-TTOTiCaXapH/IHUM KOMILUIEKCOM Irprda IIeBpOT YeperHIacTHil.

0. A. Konmakoga (https://orcid.org/0000-0003-2165-1278),

H. B. Kyuepenxo (http://orcid.org/0000-0001-6462-9295)

'Y «lyeanckuii 20cyoapcmeennviii meouyunckutl ynusepcumemy, 2. Pybescroe

WUCCJIEJJOBAHUS 110 BEIBOPY KOHCEPBAHTA JIJ181 MAITKOM JIEKAPCTBEHHOM ®OPMBI C
BOAOPACTBOPUMbBIM BEJIKOBO-ITOJIMCAXAPU/IHBIM KOMIIJIEKCOM I'PUBA BEIIEHKA
OBBIKHOBEHHA

KoroueBble ciioBa: Msrkue JI€KapCTBEHHBIE CPEJICTBA, KOHCEPBAHTHI, MUKPOOHOJIOTHUECKasl YHCTOTA,
BOJIOPACTBOPHMBIH OEITKOBO-MOIHCAXaPU/IHBIN KOMILIEKC

AHHOTALIUA

OIHMM M3 BOKHEHIIMX acIEeKTOB B Pa3pabOTKe HOBBIX JIGKAPCTBEHHBIX CPEICTB SBISETCS MX CTaHIAPTH-
3alisl 1 BCECTOPOHHSIS OLICHKA MOKa3aTeliell KauecTBa, YTO TapaHTUpyeT 0e30MacHOCTh U CTaOHIBHOCTD Mpe-
napara Ha IPOTSKEHHH BCEro KM3HEHHOTO LUKJIA.

Msirkue eKapCTBEHHBIE CPEICTBA ISl BHELITHETO IIPUMEHEHUSI ¢ KOMIIOHEHTaMHU MTPUPOIHOTO HPOUCXOXK-
JIeHHs1 OOBIYHO HY)KIAIOTCS BO BBEJICHHU KOHCEPBAHTOB JUIsl 00€CIIeYCHNSI MUKPOOUOJIOIHYECKOH CTaOMIIbHOC-
TH. [To3TOMY HCCIen0BaHNs MO BHIOOPY KOHCEPBAHTA SBIISIOTCS HEOOXOIMMBIM 3TAalloM co3/1aHus (hapmaries-
THUYECKOW KOMITO3HLIHH.

e paboTsl — 000CHOBaHUE BBIOOPA BH/IA M KOHIICHTpau# 3G ()EeKTHBHOTO KOHCEPBaHTA (MM KOMOHMHA-
LIMM KOHCEPBAHTOB) JUIsl BBEACHMUS B COCTAB Ma31 POTHBOPYOLIOBOTO AEHCTBUS C BOZOPACTBOPUMBIM OEIIKOBO-
TIOJINCAaXapUIHBIM KOMIUICKCOM I'prba BeleHKa 0OBIKHOBEHHASI.

OObeKkTOM HCCleJoBaHMs OblIa OPUTHHANIbHAS Ma3eBas KOMIIO3HLMS Ha SMYJIbCHOHHOW OCHOBE, ACii-
CTBYIOLIUM KOMIOHEHTOM KOTOPOii SIBJISIETCS BOJIOPACTBOPUMBIN OEIKOBO-IIOJIMCAXAPUIHBINH KOMIUIEKC TPH-
0a BemlcHKa OOBIKHOBEHHAs. J[Jis TOBBIICHUS MUKPOOHOIOTHYECKON CTAOMIIBHOCTH B COCTaB 00pa3lioB
BBOJIMJIM KOHCEPBAHThI, KOTOPbIC HaHOOJEE YacTO BCTPEYAIOTCS B COCTABE MSTKHX JICKAPCTBEHHBI (HOpM
(HMIIaTMH:HUTIA30J1, TPUKIIO3aH, OPOHOION U KucioTa OeH3oiHas). OnpenesieHre 4yBCTBUTEIBHOCTH 00pas-
IIOB Ma3U K MUKPOOPTaHW3MaM OCYILIECTBIISUIN METOIOM An(dy3un B arap-arap («MeTOJ KOJIOAIEBY), B Kade-
CTBE MUKPOOHOJIOTHYECKON MOJIEIH MCIIONB30BAJIN OOIIETPUHATHIN HAOOP TECT-IITaAMMOB 3TaJOHHBIX KYJIBTYD
IPAMIIONIOKUTEIBHBIX U IPAMOTPULIATENbHBIX OAKTEPUHA U IPHOOB.

B pesyunbrare ncciaenoBaHus yCTaHOBIIEHO, YTO BBICOKHE TPOTHBOMUKPOOHBIE CBOICTBA HMeeT obpaser] 7,
TJe IUaMeTPHI 33/ICPIKKU pOCTa COCTaBWIM 34—35 MM 10 OTHOWIECHHUIO K Staphylococcus aureus ATCC 25923,
Basillus subtilis ATCC 6633, 29-31 mMm k Escherichia coli ATCC 25922, Proteus vulgaris ATCC 4636 n
Pseudomonas aeruginosa ATCC 27853. Ilo otHomenuto k rpubam Candida albicans ATCC 653/885 30HbI
3aJIep KKK pocTa cocTaBmwin 27—28 mM. B cocTaB aToro o6pasma OblT BBEIEH OPOHOIION, UMEHHO 3TOT KOHCEP-
BaHT 00€CIEUUT HEOOXOAMMYIO MUKPOOHOIOTHYECKYI0 YUCTOTY U CTaOUIBHOCTH TOTOBOW Ma3H.

HceenoBanust MOKa3bIBAIOT, YTO MSTKHUE JIEKAPCTBEHHBIE (POPMBI C CYyOCTAHIUSIMU MPUPOIHOTO IPOUC-
XOXK/ICHUSI HY)KJIAIOTCSl BO BBEACHUHM aHTHMUKPOOHBIX areHTOB. DKCIIEPUMEHTANBHO J0KA3aHO, YTO OPOHOIION
B KoHueHTpauuu 0,2% obecnednt 3PEeKTHBHYI0 MUKPOOHOJIOTHYECKYIO CTAOMIBHOCTD MSATKOH JICKapCTBEH-
HOH (hOPMBI IIPOTUBOPYOLIOBOTO JEHCTBUSI C BOZOPACTBOPUMBIM OEIIKOBO-TIOJIMCAXapHIHBIM KOMILIEKCOM I'pH-
0a BelIeHKa OOBIKHOBEHHAS.
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RESEARCH ON THE SELECTION OF A PRESERVATIVE FOR A SOFT DOSAGE FORM WITH A
WATER-SOLUBLE PROTEIN-POLYSACCHARIDE COMPLEX OF THE FUNGUS PLEUROTUS
OSTREATUS

Key words: soft drugs, preservatives, microbiological stability, water-soluble protein-polysaccharide
complex

ABSTRACT

One of the important aspects in the development of new drugs is their standardization and comprehensive
assessment of quality indicators, which guarantees safety and stability throughout the life cycle of the drug.

Soft drugs for external use with components of natural origin usually require the introduction of
preservatives to ensure microbiological stability. Therefore, research on the selection of preservative is a
necessary phase in pharmaceutical composition preparation.

Purpose — foundation of the type choice and concentration of an effective preservative (or their combination)
for the introduction into the composition of the ointment of anti-scarring activity with a water-soluble protein-
polysaccharide complex of the fungus Pleurotus ostreatus.

The object of the study was an original ointment composition based on an emulsion, the active component
of which is a water-soluble protein-polysaccharide complex of the fungus Pleurotus ostreatus. To increase
microbiological stability, preservatives were added to the samples, which are most common in soft dosage forms
(nipagin:nipazol, triclosan, bronopol and benzoic acid). Determination of the sensitivity of ointment samples
to microorganisms was performed by the method of diffusion into agar («well method»), as a microbiological
model used a common set of test strains of reference cultures of gram-positive and gram-negative bacteria and
fungi.

The study found that sample 7 had demonstrated high antimicrobial properties, where the diameters
of the growth retardation zones were 34-35 mm to Staphylococcus aureus ATCC 25923, Basillus subtilis
ATCC 6633, 29-31 mm for Escherichia coli ATCC 25922, Proteus vulgaris ATCC 4636 and Pseudomonas
aeruginosa ATCC 27853. Growth retardation zones were 27-28 mm to fungi Candida albicans ATCC 653/885.
Bronopol was introduced into the sample, this preservative should provide the necessary microbiological purity
and stability of the prepared ointment.

Studies show that soft dosage forms with substances of natural origin require the administration of
antimicrobial agents. It has been experimentally proven that 0.2% bronopol provides effective microbiological
stability of the soft dosage form with anti-scarring activity of water-soluble protein-polysaccharide complex of
the fungus Pleurotus ostreatus.

Enexmponna adpeca ons nucmyeanusi 3 asmopamu. okolpakova91l@gmail.com
(Konmakosa O. A.)
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VYIpoaoBx OCTaHHIX POKIB B YKpaiHi y (hapMareBTUUHIN Tamy3i CIoCTepiraeThCs ak-
THUBi3allis NPOLECIB MOA0 BIPOBALKEHHS MIKHAPOAHUX Ta €BPONEHCHKHUX MPHUHLMIIB Ta
npaBul QYHKIIOHYBAaHHS CUCTEMH 3a0e3MedeHHs SIKOCTI Jlikapchkux 3aco0iB (JI3) Ha Beix
eramnax ix »urTeBoro nukdiy [1]. Ha ceoromni po3po0iieHo Ta BBEJCHO B JIi0 BXKE APYTe BH-
nanas Jlep>kaBHoi hapmakorniei Ykpaiau (DY), mo cripusie miABUIIIEHHIO SIKOCTI BITYH3HS-
Hux JI3 10 €BpOMEHCHKOTO i CBITOBOTO PiBHS, OMHOYACHO 3 OTIISAY Ha pealibHi MOJKIHMBOCTI
BITUM3HSIHUX BUPOOHHKIB. J|DY sk ronoBHuil cTanaapt sikocti JI3 BcTaHOBIOE €AMHUIA Mi-
HIMaJILHUH PIBEHb BUMOT JI0 SIKOCTI JI3 1 € 000B’I3KOBUM JIJIs1 BCIX MIJANPUEMCTB Ta YCTAHOB
VYkpainu, 1110 BUTOTOBJISIOTh, 30€piratloTh, KOHTPOJIOKOTH 1 3aCTOCOBYIOThH JI3, HE3aIeKHO
Bif ix hopmu BimacHOCTI [2]. OcoOMMBY JaHKY cepell TOTOBHX Jikapchkux 3aco0iB (1J713) mo-
Ci1at0Th JiKapchbKi 3aco0u, BUrotosieHi B antekax (JI3BA). ¥V Ginbiocti 3apy0ikHUX KpaiH
JIIKH, BUTOTOBJICHI B TPOMaJICHKUX Ta JIKAPHIHUX alTeKaX, € BKIMBUM €IEMEHTOM (apma-
HEBTUYHOTO CEKTOPY, PEHENTYpa SKUX MOMIMPIOETHCS Ta PO3BUBAETHCS 3 YPaxXyBaHHSM I10-
Tpeb choronmeHns [3, 4]. Hampukman, y TocmiTanbHiN MpakTuil y €Bporri, AMepwuri, SAmonii
ta Kurai pamgiodapmarieBTi4HI Ta OioTeparneBTHYHI MpenapaTH «extempore» MIHPOKO 3a-
CTOCOBYIOTH IIPH JTIKYBaHH1 OHKOJIOTIYHUX XBopHX [5—7]. [IpaBoBe perymtoBaHHs 00iry ux
JIKIB MiIIOPSIIKOBY€ETHCS 3arajibHUM BUMoram 1o 113, ane 31iiCHIOETBCS 3 BpaxyBaHHSIM
ocobmmBocteit JI3BA: iHAMBIAyaTbHOTO MPU3HAYCHHS, PEICTITYPH, BUTOTOBJICHHS, KOHT-
oo skocTi, peamizanii [8—10]. YV koxHiil kpaini HomeHknarypa JI3BA BimoOpaxkae exo-
HOMIUHMI piBeHb PO3BHUTKY (hapMamneBTHYHOIO PUHKY, HALIOHAIBHI TPauLlii HACEICHHS,
Mae CBOT XapaKTepHi 03HAKH, TOTYETHCS 3a TPAAULIHHUME niporicamu, Tomy JI3BA marotb
HarioHabHNN Xapakrep [11, 12]. YV mesxux eBpomneichbkux kpainax Bumoru 1o JI3BA 3a-
3BHYAll BUIUISFOTH B OKPEeMi HaIliOHANBHI (hopMyisipH, ki MicTaTh nepenik rpyn JI3BA 3a
TepareBTHYHUMU IpynaMu, BignosinHo a0 [lepeniky ocHOBHUX JlikapchKux 3aco0iB BOO3
(EDL), TexHomoriuHi iHCTPYKIIii, METOIUKH KOHTPOJIO SIKOCTi, BUMOTH JI0 30epiraHHs Ta
(hapmaxotepaneBTHyHI pekomeHaaiii [ 13—16]. 3a3aagrmo, 1o mi hopMymsipu 0a3yI0THCS Ha
000B’s13K0BOMY Jl07iepkaHHi BuMor HamioHansHOi hapmakonei ta €D [5, 17-19].

B VYkpaini y 1@V Takox € monorpadii Ha pizni kareropii JI3BA [20]. Ane Ha croroaui
icHye HU3Ka nmuTaHb 10 JI3BA, siki moTpeOyIoTh y3roIKEHOCTI 3 3aralbHUMHI BUMOTaMH JI0

© O. A. Esrideena, B. A. T'eoprisni, 2021
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IJI3 [21, 22]. 3acTocyBaHHS BaIiIOBAaHUX METOAWK aHAJI3y Ha PI3HUX eTarax XKUTTEBOTO
UKJTY TIperapary: po3poO0KH, BUPOOHMIITBA, 30epiraHHs Ta peamizallil € BaXJINBUM elle-
MEHTOM CHUCTEMH SIKOCTI JIiKapchKoro 3aco0y. Bei acriekty mporecy Bamiganii aHa i THIHIX
METOIUK Pi3HOTO MPHU3HAYEHHSI TOCHTh PETEILHO PEIVIaMEHTOBAHO Y 3arajibHiii MOHOTpa-
¢ii JIOY 5.3.N.2. «Banigarmis aHaTiTHIHAX METOIUK 1 Bumpodysaub» [2]. Ame moctae
MUTaHHS, TIOB’s13aHe 3 0COOJIMBICTIO BHYTpilIHboanTeyHoro kourpomo JI3BA. Cucrema
BHYTPIIITHHOANITEIHOTO KOHTPOITIO sIKOCTi JI3BA 0a3yeThcst Ha IPHHIIMIT €KOHOMITHOI J10-
ITBHOCTI Ta MPHITYIIEHH], IO HaM BiJIOMO, SIKi caMe iHTpenieHTH (HaiiMeHyBaHHS, cep-
tudikaru BianosigHocti DY) Ta B AKill KiABKOCTI OyJ0 BUKOPUCTAHO IPU BUTOTOBJICHHI
OKPEMOT0 JIIKapChKOTo 3aco0y, Ky TEXHOJIOT1I0 OyJI0 3aCTOCOBAHO, TOOTO 3aCTOCOBYETHCS
METOIOJIOTSI «ITiITBEPKYBAJILHOTO IMIIXO/Ly», CIIPSIMOBAaHA HA BUSBJICHHS MOTEHIIHHOT
noxuOku nepconany. Tomy He Bci kareropii JI3BBA mimmsaraioTs XiMivHOMY KOHTPOJTIO.

Merto1o0 11i€i poOOTH € y3araJbHECHHS BU3HAYCHUX PAHIIIE IMTiIXOAIB Ta OIliIHKA PE3yiIb-
TaTiB iX BUKOPUCTAHHS B €KCIIEPUMEHTAJIBLHUX JOCIIIPKEHHSIX 13 PO3pOOKM Ta Baiimaii
METOIUK Al KOHTpoito sikocTi JI3BA; oOrpyHTyBaHHs Ta po3poOieHHs (parMeHTa 3a-
ranbHoi MoHOTpadii «Jlikapckki 3aco0u, BUTOTOBNIEHI B anTekax» J(DY.

MaTepiaaum Ta MeTOIAHM AOCJiAKeHHH

[ling gac dopmyBaHHS CTPYKTYpH Ta 3micTy ¢parmenta monorpadii ADY B3saro mo
yBaru 3aranbHi MoHorpagii APY: 5.3.N.2. «Baniganis aHamiTHYHUX METOAUK i BULIPOOY-
BanbV» [2], «HecTepribHi TiKapchKi 3aCO0M, BUTOTOBJICHI B anTekax», « M sKi JTiKapChKi
3aco0H, BUTOTOBJICHI B anTekax», «[lopomiku, BUTOTOBIEH] B anTekax», «Po3paxyHKu mpu
BUTOTOBJICHHI JIIKAPCHKUX 3aC0O0IB B YMOBax antek», « Cyno3uropii Ta recapii, BUTOTOBJIC-
Hi B anitekax» [20].

CrangapTu30BaHa MPOIIeAypa Bajligalii METOIMK aHaIi3y OmpaliboBaHa Ha cepii eKcIre-
PUMEHTAIFHUX JOCTIHKEHb 13 pO3pOOKH Ta BaJIiIallii METOAUK KOHTpOIo sikocTi JI3BA [23].

VY po3pisi cneundikanii cepen JI3BBA Oynu po3unHu KOHLEHTpaTiB, HamiBhaOpUKaTy,
JKapchKi 3ac00M, BUTOTOBIIEHI NPO 3arac, JiKapchbKi 3ac00H, BUTOTOBIIEHI 3 TOTOBHX JI3.
[IpoTsiroM orpaltoBaHHS CTaHJAPTH30BAHOT MPOLETYpH OyI0 BUPILIEHO MUTaHHS CTOCOB-
HO KOPEKTHOCTI 3aCTOCYBaHHS JIOMYCKiB BMICTY Aifouux pedoBuH y JI3BBA BigmosinHO 10
Haxka3zy MO3 VYkpaiam Ne 812 [24]. HaBeneni y mpoMmy Haka3zi gomycTuMi BiIXHJICHHS B
Maci OKpeMHUX IHTPEiEHTIB BPaxOBYIOTh MIPUITYCTUMY HEBU3HAYEHICTh NPU BUTOTOBIICHH]
JI3BA BigmoBigHO 10 Aif040i y MUHYJIOMY CTOJITTI CUCTEMH CTaHIapTH3aii JikiB [25].
AJie cydyacHa KOHIIETis 3a0€3MeueHHs SIKOCTi JIiKiB IpU ()OpPMYyBaHHi IOMTyCKiB BMICTY [ii-
10401 PEYOBUHH BPAXOBY€E TAKOXK 1 TPUITYCTUMY HEBH3HAUEHICTh METOIB KOHTPOIIIO SIKOC-
1i JI3 [2]. Ha mpaxTumi Oyso mMpoBeAEHO OIiHKY €KCIepHMEHTAIBHO OTPUMAHUX METPO-
JIOTIYHHUX XapaKTEePUCTUK PI3HUX METO/IB aHATI3y B yMOBax JabopaTopiii 3 aHaNi3y Ta BH-
POOHMYMX anTeK Y MOPIBHAHHI 3 KPUTEPISIMH MaKCUMAaJIbHO MPHUITYCTUMOI HEBU3HAYEHOCTI
BignoBiaHo 10 BUMor Hakazy Ne 812 ta cydacHux Bumor JIDY.

Amnpobaris mpouenypu Badifalii METOJUK KUTbKICHOTO BHU3HAYCHHS BUKOHAHA IS
cnekrpodoromerpuuHoro (puc. 1), pedpakromerpudnoro (puc. 2) Ta THTPUMETPUUIHUX
(puc. 3) MeTomiB aHATI3Y.

PesyapbTaTm gocaigxkeHHsd Ta 0O0OTOBOPEeHHH
MIJIBUIIUATH CTYIIHb TapaHTii SKOCTI a00 BKa3aTH HAa HEOOXIJHICTh YIOCKOHAJICHHS YMOB
MIPOBEACHHS aHaNi3y. B KO)KHOMY KOHKPETHOMY BHIAAKY BH3HAYA€THCS, Ky poOOTy 3 Ba-
Jigarii HeoOXiqHO MPOBECTH TSI JOKA3y TOTO, IO B KOYKHOMY KOHKPETHOMY BHTIAIKY YCi
KPUTHYHI ITapaMeTpH MPH BiATBOPIOBAHHI aHAIITUYHOT METOAMKH 3HAXOIATHCS ITi]T KOHTP-
oJIieM.
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V 3aranpriit MoHOTpadii APV 5.3.N.2. BUKIAAAIOTHCS JUIIE 3aralbHI MIPUHITAIHN Ba-
Jigamii MeTOUK /T Pi3HOMaHITHUX aHATITHYHUX METO/iB. BuOip aHAITHYHUX METOIUK
3aBKIM 3MIHCHIOETHCS B MEXKaX TOCTABICHOTO 3aB/IaHHS 1, SIK PABUIIO, OOMEKEHHIA YMO-
BaMU: KUIbKICTb 3pa3Ka, JIOIMYCTUMHI Yac aHai3y, HAsSBHICTh aHAITUYHOTO O0JIaJHAHHS,
HeoOXiTHa TOYHICTh aHami3y Ta iH. HeoOXiqH1 KpuTepii MPUHHATHOCTI Ta MPOIEAYPY MPO-
BEJICHHA BaJIiIaIlil pO3pOOISIOTH U IEBHMUX YMOB 1 KOHKPETHHX METOUK 3 YpaxyBaHHIM
ix cnerudiku. ToMy MOXYyTh OyTH 3ampOIIOHOBaHI Pi3HI MiAXOIH, AKi GopMaNTbHO HE CY-
nepeyats Bumoram J1OV.

ToOTo, BiIMOBIIHO 0 MiAXOAY BUPOOHMKA METOIMKA MOXKE BBAXKATUCS BaJIiJIOBAHOIO,
ajie BiJIMOBIJHO JIO ITiJIXOJly KOHTPOJIFOIOUOTO Oprany — Hi. ToMy, BUXOISYM 3 3arajbHHX
BuUMOT, JIDY pexoMeH 1y€e MPOBOAUTH MIPOIIEIyPH BajIiIallii aHaTITHUHUX METOJIUK 32 CTaH-
JTAPTU30BAaHMMH IIPOIEAYPaMH, Y MeXaxX SKUX c(hOPMOBAHO KpHUTEPii MPUHHATHOCTI Bai-
ManiiHAX mapaMeTpis [2, 26].

3aranpHa cxema eKCIIEPUMEHTY 3 Balliflalii METOIMK TUIAHY€ETHCS 3 BUKOPUCTAHHAM 9
TOYOK KOHIIEHTPALi] aHAIIITY, PO3MOAIICHUX PIBHOMIPHO 3 KpokoM 5,0% y Mexkax aiamnaso-
HY 3aCTOCYBaHHS METOJIUKH, HAPUKJIAM, Y pa3i BUMIPOOyBaHHS Ha KiUIbKicHUH BMicT ADI,
Bix 80,00% mo 120,00%. BusHaueHHsT MOAEIBHOIO 3pa3ka KOXKHOTO KOHIICHTPAIIHOTO
pPO3BENEHHS TMTPOBOMITH Tprudi. Bchoro orpumMyeThest 9 - 3 = 27 BU3HAYEHD, K1 i 3aCTOCO-
BYIOTh TIPY PO3PaxyHKy Ta OI[IHIOBaHHI JIHIHHOCTI, MPENN31HHOCTI Ta MPaBUIIBHOCTI Me-
Tonuku [27, 28].

V 3aranpHiit MoHOTrpadii 5.3.N.2. HaBe1eHO BUMOTH [0 BaJlialii aHaIi THYHUX BHITPO-
OyBaHb Ta OMKCAHO IMPOLEAYPH, 3aCTOCOBYBaHI I BaJIiallil METOAMK i BUIPOOYBaHb, 3
ypaxyBaHHIM 3aCTOCOBYBaHOIO aHaigiTuaHoro metoay [2]. Kareropii JI3BA, ski migsra-
FOTh XIMIYHOMY KOHTPOITIO, TIPH TTPOBEICHHI KOHTPOJIIO STIKOCTI BUMAraroTh IPOBEIACHHS Ba-
Jigamii ;uis BUpoOyBaHb Ha 1IeHTU(IKAIII0 Ta KUTbKICHUX BHITPOOYBaHb JIsl BH3HAYECHHS
JIFOYUX KOMITOHEHTIB, 10 BXOIATH 110 ckiaay [20].

BpaxoBytoun BuIe3a3HaueHi 0COOIUBOCTI BHYTPIIIHBOANTEYHOTO KOHTPO0 JISBA,
0yJ10 po3pO0JICHO CTaHAaPTU30BaHY MPOLICAYPY Balliallii METOIUK KiJIbKICHOTO BU3HAYCH-
HS 3 MiHIMQJIBHUM 00CsiTOM ekcriepuMenTy [23]. CtanmapTu3oBaHy Mporenypy OyiIo pos-
pOOIICHO BIAMOBIHO IO IPHHHSITOI HAYKOBOI MPAKTUKH Ta CyYaCHUX PEKOMEHIAITIT 010
aHAMTUYHOI Bastifamii 3rijgHo 3 nokymeHTamu ICH Q2 «KepiBHuIITBO 110710 Baifalii aHa-
miTHaHEX Tpouenypy», aonoBHeHHsM ICH Q2(R1) «Banimamist aHamTHYHMX OpoUEdyp:
KEPIBHUIITBO Ta METOOJIOTis» Ta BuMoram €d-JIDV. [2, 5, 29].

MertonoJiorist po3po0IeHOT CTaHIaPTU30BAHOI MPOLIECAYPH IIIJIKOM BiNoBiAae popmary
CTaHJIAPTHU30BAHOI Mporeaypy, pekoMmeHnnoBanoi DY mist JI3 mpoMuciIoBoro BHpOOHH-
1ITBa, i 0a3yeThCs Ha KOHIEeNIii HeBu3HaueHoCTi. CTaHIapTH30BaHa MPOoIelypa MPOIIOHYE
cXeMy oprasizaiiii Ta 00csAT eKCIIepUMEHTY, BPaXOBYFOUH 3aBJaHHs Ta 0COOIUBOCTI BUITPO-
OyBaHHs Ha KuIbKicHUM BMmicT JI3BA.

Ha puc. 1, 2 ta 3 HaBeaeHo rpadiyHy OLIHKY €KCIIEPUMEHTAIBHO OJEPKaHUX pe-
3yJIBTATIB aHaJi3y METOJIUKH JIJIsl KOXKHOT BUunipoOoByBaHoi JID. 1o oci x mo3HaueHo me-
penik JI3BA, ki BHKOPUCTOBYBAJIU IIPH IO CIIKSHHI ITapaMeTPiB METOINK KiJTbKICHOTO
Bu3HadeHHs. [1o oci y B % HaBeleHO MPOTHO3 MMOBHOI HEBU3HAYEHOCTI aHAII3y, eKCITe-
PUMEHTAIILHO OJIepKaHUH JOBIpYMi IHTEpBAJl KOXKHOI 3 METOJUK (MPAKTHYHA HEBU3HA-
YEHICTh), KPUTHYHE 3HAYCHHS MAKCUMAIBHO MTPUITYCTUMOI HEBU3HAUYCHOCTI PE3yJIbTaTiB
aHaiizy BifgnoBigHo g0 Haxkasy i JI®Y. Pesynbraté eKCnepUMEHTANIBHUX JOCIIKCHb
TIOBOASITD, IO JOTTYCKH BMICTY OKPEMUX 1HTPEMIEHTIB BiAmoBiAHO 10 Hakasy He 3aBxau
TOIIITBHI: 1HKOJIW 3aHIKCHI (KOPEKTHO MPOBECTH aHalli3 HE MOXKJIHBO), iHKOJH 3aBH-
mieHi (JOCTOBIpHO BU3HAYUTHCS 3 sKicTio JI3 HemMoxknuBo). Tomy npu ¢popMyBaHHI J10-
mycKiB BMicTy Oyno obpano miaxia ADY, To6To gomycku BMicTy Ha piBHI + 5%, + 10%,
+ 15% [30].
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3arampHa cxema po3poOIeHOI MPoIenypr eKCIIEPUMEHTY: TIPH BU3HAYCHHI JTIHIHHOCTI
3aCTOCOBYIOTh 5 TOYOK KOHIIEHTpAIIi 110 3 MOBTOPH KOYKHA, HE MEHIN 15 BU3HAYEHb, MTPEIn-
31iHICTh Ta MPaBUIBHICTh OIIHIOIOTH OHOYACHO. 3a3/1aJeri/ib 3aIUIaHOBaHUI JTU3aiiH eKC-
MEPUMEHTY 3a JOIOMOTOI0 CTAaTHUCTHYHOI OLIHKH A€ 3MOTY B MEXax 3a3Ha4eHOr0 00CsTy
EKCIIEPUMEHTY BH3HAUUTHCS 3 KPUTEPIsIMU BaliJaliiHUX XapakTepucTuk. [lopiBHSIHHS
KpHUTEPIiB BaJIAllIHHUX XapaKTEPUCTHK 32 PI3HUMHU CXEMaMH Ta 00CATOM SKCIIEPUMEHTY
HaBeneHO y Tao. 1.
Taonuumsa 1
Kpurepii BasmiganiiiHnx mapamerpis 3a pi3HUMH cXeMaMH eKCIIEPUMEHTY

Cxema eKcClepHMeHTY 5 TO40K KOHIeHTpauii no 3 moBTopH 9 To4OoK KOHIeHTpauii mo 3
(15 Bu3HAYEHD) NOBTOPH (27 BU3HAYEHD)
Mianazon D, D =80-120, D =70-130, D =80-120,
KpOK, KpoK koHIL.= 10%, KpOK KOHIL.= 15%, KPOK KOHIL.= 5%,
RSD,% s,= 14,64 s,=21,96 s, = 13,69
Kpumepii nputinamuocmi eanioayitinux napamempie
B.,% +5 +10 +15 +5 + 10
max A, ,% 1,60 3,2 4,80 1,60 32
max 6, % 0,51 1,02 1,54 0,51 1,02
min s, % 0,9 1,69 2,71 0,9 1,69
min r 0,9981 0,9924 0,9924 0,9981 0,9924
max a,% 2,56 5,12 5,12 2,56 5,12

PesynbraTyl MOpiBHSUTEHOL OI[IHKK KPUTEPIiB MPUHHSATHOCTI BaJilalliiHUX MapaMeTpiB
y miana3oHi 3actocyBanHs Bix 80,00% m0 120,00% nnst 000X cXeM eKCIIEpUMEHTY Biipi3-
HSIIOTBCSI JIMIIIE 32 MOKA3HUKOM S, (%0), AKHi BIJTHOCUTBCS JI0 TIapaMeTpiB JiHIHHOT 3aex-
HocTi. CTaHAapTHE BiIXUICHHS s, (%) BU3HAYAETHCSI KOHIICHTPALIISIMH, 1110 JTOCIIIHKYOTh-
s, Ta KUTBKICTIO BapiaHT, BAKOPHUCTOBYBAaHUMHU TIPH BU3HAUeHHI [2].

CTOCOBHO JTliana30Hy 3aCTOCYBaHHS METOIUK aHalizy /it JI3 mpoMHCIOBOTO BUTOTOB-
JICHHSI TAPAHTOM SKOCTI TEXHOJIOT1 BUTOTOBIICHHS € KBauTi(piKallisi TEXHOIOTIYHOTO 00JIa -
HaHHS Ta BaJIiJaIlisl TEXHOJIOT1I, 10 JIa€ 3MOTY BCTAHOBUTU MEXIi BMICTY JIFOUYUX PEUOBHX
Ha piBHI + 5% Ta i aeskux (HarpuKiaa, TyMKa sKyBaibHa JikyBaibHa ([KJT)) + 10%.
Tomy MakcHMaTbHUH Jialma30H 3aCTOCYBaHHS METOAMK aHATI3y IS i€l kareropii JI3 cra-
HOBUTH Bix 80% mo 120% [2].

BpaxoByroun 0COOMMBOCTI BUTOTOBIIEHHS Pi3HUX JiKapChKUX (hOpM B anTeKax, Iis Ka-
teropis JI3 Mae mmpii 1omycTUMi MEXI BMICTY JAilOYMX PEUOBHH (AK mpaBuio, £ 10%),
Hik rotoBi JI3 (3aebinbmioro + 5%). Takoxk, A7t mopowIKiB npu Ao3yBaHHi MeHIne 100 mr,
BiJIXWJICHHSI Y BMICTI JIFOYMX PEUOBUH Ma€ cTaHOBUTH + 15% [20]. Tomy quist mi€i kareropii
JI3BA mpomoHyeThCs 3aCTOCOBYBATH PO3MIMPEHUH Jiana30H 3aCTOCYBaHHSI METOIUK aHa-
mizy Bin 70% mo 130% [23].

CrangapTu30BaHy TpOIENypy Bamijalii Oylo po3poOieHO Ta 3alpONOHOBAHO HAMHU
paniure [23]. Anpo0ariito i€l mporeaypu Uil Bajiiallii MeTOUK KiUTbKICHOTO BU3HAYCHHS
A®I B JI3BA 6yno npoBeeHo Ha 3HauHil KibKOCTI HaliMeHyBaHb Omu3bko 50 JI3BA 3 Bu-
KOPHCTaHHSM CHEKTPO()OTOMETPUIHOTO, POTOKOIIOPUMETPHIHOTO, PePPaKTOMETPUIHOTO
Ta TUTPUMETPUIHUX MeTomiB [23, 31] (Tabm. 2).

[ling yac mpoBeneHHsS €KCTIEPUMEHTAIFHUX JTOCHI/HKEHb IMOCTANI0 MUTAHHS MIONO 3a-
CTOCYBaHHS B XOJli aHAITI3y CTaHJAPTHHUX 3pa3KiB, 10 OYIKYBaHO MOXKE TPU3BECTH JI0 3710-
POKEHHSI TIPOBEACHHS aHaJli3y 1, sIK HACTiIOK, — BUTOTOBIEHHA JI3 B anreri. 3ayBaxumo,
10 KOHTpoub sikocTi JI3BA, cripsMoBaHuii Ha BUSBICHHS MOTEHIIHHOI MOXUOKH MEpCo-
HaJy, U1 METOJUK 3aCTOCOBYETHCS MIATBEPUKYBAIBHUN MAXia. SIK cTaHAApTHI 3pa3Ku
IOTLTHHO BUKOpHCTOBYBaTH PC3, ToOTO CyOCTaHIIii, 110 3aCTOCOBYBAJIHN MJIS1 BATOTOBJICHHS
JiKapchKol GOopMH, 32 YMOBH HAIBHOCTI cepTHudikara BifnoBigHOCTI BuMoramu J[DY.
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TaOonuumsa 2
ExcnepyuMeHTAJIbHO Olep:KaHi BajilaliliHi XapaKTepUCTUKU METOAUK aHAJI3Y 3
BHKOPHCTAHHSAM Pi3HUX aHAJITHYHUX METONIB

ExcnepuMeHnTa/bHI NOKA3HUKHU BaditaniiiHux

. napamerpiB (KiJibKicHe BU3HAYEHHST)
Jlikapcbka ¢opma 5 - BuchHoBok*
B, % max A, | max , | min s, min r max a,

Y% % Y% Y%

D =80-120, xkpox = 10, s, = 14,64

Po3unH mipuaOKCHHY TiIpOXIOPUILY Biamosigae

0,2%
Po3zunn npokainy rigpoxmopuay 0,25% | £ 10 0,87 0,25 0,32 |0,9993 | 1,65 | Bignosinae
Pozunn nipokainy rigpoxiopuny 0,5% | £ 10 1,47 0,69 0,75 | 0,9988 | 2,67 | Bixnosinae
Po3unn mpokainy rigpoxnopumy 1,00% | £+ 10 1,32 0,16 0,68 | 0,9990 | 3,02 | Binnosinae

+10 0,54 0,54 0,31 |0,9998 | 0,42

Pozunn ninokapminy Tipoxaopumy 410 114 0.50 059 109992 | 261 Binmnosinae
1’00% > s s s il
Po3unH namnaBepuHy rifipoXIopuILy 410 131 0.72 034 | 09997 | 3.24 Bignosinae
2’00% 5 > s s s
Massp xnopambenixomy 0,50% +10 3,12 1,24 0,95 |0,9992 | 2,65 | Binznosinae
Ma3ssp minokapIiHy TiapoXIopuILy £ 10 129 0.80 036 | 09997 | 144 Binnosinae
1,00% ) ) ) ) )
Mas3b misoKapriHy riIpoxaopusy 410 209 116 024 | 09985 | 1.17 Biamnosinae
2’00% b b b b 9

D =70-130, kpok =15, s = 21,96
Pozunn erakpununy nakrary 0,02% +15 2,87 0,66 1,59 |0,9976 | 1,77 | Binmosinae
Po3unn erakpunnny nakrary 0,05% +15 2,82 1,14 1,11 | 0,9990 | 3,95 | Bigmosinae

Pozunn xiopamdenikony 0,01% +15 1,65 0,30 0,59 | 0,9997 | 3,53 | Bigmogimae
Pozunn xiopampenikony 0,02% +15 1,49 0,64 0,72 | 0,9996 | 1,73 | Binmosinae
Po3unn xnopambpenixomy 0,10% +15 2,21 0,53 1,45 | 1,0002 | 1,57 | Bignosimae
Po3zunH pubodnasiny 0,02% +15 1,68 1,05 0,49 |0,9998 | 2,40 | Bigmosimae

Po3uns kucotu HikoTHHOBOT 0,05% +15 1,00 0,42 0,42 | 0,9998 | 1,05 | Binnosinae
IIpumirtka: * — BUCHOBOK 0a3y€eThCsl Ha IMOPIBHAHHI 3 KPUTHYHUMH 3HAYSHHSIMH BaJI JAlliifHUX ITapaMeTpiB.

BpaxoBytoun, 1110 JI3 BUTOTOBIISIIOTH B aniTeKaxX HEBEJIMKUMH CEPisIMM Ta BOHH MAIOTh
KOPOTKHM TepMiH 30epiranHs, peKOMEHIYETbCS MPOBOAWTH BaliJauiiHi JOCTIKEHHS 3
MiHIMaJIbHUM 00csirom [23].

Beci 11i 3ayBakeHHS BpaXxOBaHO Ta HaBEJIEHO Y IPOCKTI YACTHHU 3arajibHOT MOHOTpadii
Ha JTIKapChKi 3acO0W, BUTOTOBJICHI B alTEKax: BaJiJallisl aHATITHIHUX METOIUK 1 BUIIPO-
OyBaHb, C(hOPMOBAHOT HACTYITHUM YHHOM.

ITPOEKT

1. Becmyn

[omoxeHHs 11i€1 CTATTi MOMIMPIOIOTHCS HA BCI METOAMKH KOHTPOJIO SIKOCTI JTIKapChKHUX
3aco0iB (JI3), BUTOTOBJIEHHUX B arlTeli, KpiM THX, 1110 HaBe/ICH1 Y BiIMOBITHUX MOHOTpadisix
JepxaBHoi hapmakonei YkpaiHu.

3araibHi BUMOTH, 1[0 CTOCYIOTHCSI BaJliallil aHATITHYHUX METOJIMK i BUTIPOOYBaHb, Ha-
BeZIcHI B 3aranbHiil MoHOTrpadii 5.3.N.2. «Bamigamis aHaTITAYHIX METOIHUK 1 BUTIPOOYBaHbY.

Oxpemi MmoHoTrpadii, HOpMaTHBHI JOKYMEHTH Ta 3araibHa MoHorpadist 5.3.N.2. momno-
BHIOIOTb OJIHA OJHY: OKpeMi MoHOrpagii Ta HOpMaTHBHI JOKyMEHTH BKJIIOYAalOTh BHU3HA-
YeHy TEeXHOJIOTiI0, 00IaJHaHHs, HOPMU Ta HOPMaTUBU BUTOTOBINCHHs JI3 B anTeni, MeToan
KOHTPOJIIO0, HOTO SIKICHI Ta KIJIbKICHI MOKA3HUKH, X JOIYCTUMI MEXKI Ta 1HIII BUMOTH, TOJI
SIK 3arajibHa MOHOTpadis BKJIIOUYAE MPOLEAYPH Ta BUMOI'H, 3aCTOCOBYBaHI JUIsS Basimaiiii
METOIUK 1 BUIPOOYBaHb 3aJICKHO BiJl IX THITY 1 3aCTOCOBYBAHOTO aHAJIITHIHOTO METOTY.
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2. Ananimuuni unpoby8ants i MemoouKu, sKi nioaseaoms eanioayii

Mertonuku, siKi BHOCATHCS 10 MOHOTpadiit JIDPY abo TeXHONMOTiYHUX IHCTPYKITiH 1010
ineHTudikamii Ta KinbkicHOro BuzHaueHHSI ADI (AirounX peuyoBUH) JUIsI KOHTPOIIO SKOCTI,
BU3HAYECHHS CTAOIIBHOCTI , Bamifalii TEXHOJIOr1I.

3. Ilpoyedypa sanioayii

3.1. Ilepemik BamimaniiHUX XapaKTEPUCTHUK, SIKi Tpeda po3mIsaaTH MIPH Bai a1l MeTo-
DMK X BUTIPOOYBaHb, HABEICHO Y po3Miii 4 3aranpHoi MoHOTpadii 5.3.N.2.

3.2. O0roBOpeHHs Ta BUMOTH, SIK Tpeda MPOBOANUTH JOCIiKEHH BaiIAI[iTHIX Xapak-
TEPUCTHK, HABEJCHO y po3aisi B 3aransnoi Monorpadii 5.3.N.2.

3.3. [Ipouemypu Ta BUMOTH MPOBEACHHS Baijallii aHATITHYHUX METOIMK 3aJIeXKHO BiJ
3aCTOCOBYBAaHOI'O METOJY aHalli3y HaBeqeHO y po3iii C 3aranbHoi MoHorpadii 5.3.N.2. Ha-
npukiaf, 1. 1. OnTuane obepranus (2.2.7); m. 2. A6copOrtiitHa CIEKTPOPOTOMETPIS B yiTb-
TpadioneToBiit oomacTi criekrpa (2.2.25); m. 2.5. PexoMeHmartii momo mpoBeaeHHsI BaJligamii
METOJIiB 00’ €MHOTO THUTPYBaHHS; 11. 5.1. Xpomarorpadiuni metonu (2.2.27; 2.2.29; 2.2.28).

3.4. Pexomennauii mon0 GpopMyBaHHs KPUTEPIiB IpW MPOBEIEHHI Balifallii METOANK
KUTbKICHOTO BU3HAYEHHSI HABEACHO y po3aini D 3aramsHoi MmoHOrpadii 5.3.N.2.

4. Ocobrusocmi nposedenns npoyedypu eanioayii 015 J13, éucomosienux 6 anmexkax

4.1. 3aranbHi peKOMEHAIli 3 TIPOBEACHHS SKCIIEPUMEHTY 3 BUBUCHHS BaUTiNaIliHUX
XapaKTepUCTHUK Ta MpaBuiia GOpPMyBaHHS KPUTEPiiB MPUHHATHOCTI HaBEJCHO Y TI. 2. PO3-
nin D 3aransHOi MoHorpadii 5.3.N.2. Ane BpaxoBytoud, o JI3 BUrOTOBISAIOTH B anTEKax
HEBEJTMKUMH CEPisIMH Ta BOHU MarOTh KOPOTKUI TepMiH 30epiraHHs, peKOMEHAY€ETHCS MPO-
BOJWTH BaJli M1 JOCIIOKEHHS 3 MIHIMAJILHUM OOCSITOM.

4.2. ]1ng KiTbKICHUX BUMIPOOYBaHb NMPOBOJSATH OJHOYACHE BUBUEHHS JIHIIHOCTI, Ipa-
BIJIBHOCTI 1 IPEM3IHHOCTI HE MEHII HiXK Ha 5 TOYKaX KOHIICHTPAIIIi IT0 3 TTOBTOPH KOJKHA,
PIBHOMIPHO PO3IIOJIIICHI y MeXaX Jiarna3oHy 3aCTOCYBaHHS METOUKH.

4.3. iana3oH 3aCTOCYBaHHS METOJUKH

BpaxoBytoun 0co0n1MBOCTI BUTOTOBIICHHS PI3HUX JIKAPCHKUX (OPM B anTeKax, Ls Ka-
teropist JI3 Mae mupiini JOMyCTUMI MEXi BMICTY JIFOUYUX PEYOBUH (K mpaBuiio, £ 10%),
HiXK T0TOBI1 JI3 (3mebinpimoro = 5%). Takox, mJis MOPOIIKiB NMpH A03yBaHHI MeHme 100 mMr
BIJIXMJICHHSI Y BMICTi JiFOYNX PEUYOBHH Ma€ CTAaHOBHUTHU £ 15%.

MiHiMaIIBHO JOMYCTUMI JTiala30HH 3aCTOCYBaHHS METOIWK KiTBKICHOTO BH3HAUEHHS
3aJIeKHO Bil HOPMYBAHHS BMICTY /1110401 PEYOBUHH JOPiBHIOIOTH!

»  sxio BmicT < =+ 10% Bix 80% 10 120% Bix HOMiIHATBHOTO BMICTY;

» skio BmicT > £ 10% — Big 70% mo 130% Bij HOMIHAJILHOTO BMICTY.

4.4, CraHmapTHi 3pa3Ku

BpaxoBytouwu, 1110 KOHTPOIIBb SKOCTi JI3, BATOTOBIIEHNX B amnTelli, CIIPSIMOBAaHWH Ha BUSB-
JICHHSI TIOTEHIIIHOT TOXUOKH MePCOHAIY, JJISi METOIUK 3aCTOCOBYETHCS ITiITBEP/KYBaJIb-
HUM miaxig. Sk crannapThi 3pa3ku BUKOpUCTOBYIOTH PC3 — cyOcTaHiii, 1110 3aCTOCOBYBaIH
JUISL BUTOTOBJICHHS JIiKapchKoi (JOpMH, 32 YMOBH HAssBHOCTI cepTudikara BiIIOBIIHOCTI
puMoramu J[DY.

5. Ilpuknao npogedenns ekcnepumenmy i poO3paxyHKy Kpumepiia

5.1. JIiHiiHiCTh, MPABUIIBHICTH 1 IPEIU3IHHICTD

BuBueHHst 301)KHOCTI 1 MPAaBUIIBHOCTI PEKOMEHIYETHCS MPOBOJUTH HE MEHIIE SIK 13 5
BU3HAYCHB/TIO TPU NapasiebHUX MOBTOPH (HE MeHIe 15 BU3HAYEeHb), KOHIEHTPALI] SKUX
PIBHOMIpHO pO3MO/iICHI B [iana3oHi 3aCTOCYBaHHs MeTOAMKH. OCKIJIbKY BUBUCHHS JTiHIH-
HOCTI, MPAaBUJIILHOCTI 1 MPEHU3iHOCTI OIIHIOIOTH 13 BiTHOIICHHS «3HAICHO/BBEICHO» (Y
BIJICOTKaX) i pEKOMEHIYETHCS MIPOBOJUTH PO3PAXYHKH B «HOPMaTI30BaHUX)» KOOPIUHATAX,
JUTSI TTIOPIBHSIHHS 3aCTOCOBYIOTh CTaHIAPTHHIA 3pa30K, KOHIIEHTPAIIiS SKOTO OIHM3bKa /10 HO-
MiHanpHOI. Hibkue mogano pesyibTatd po3paxyHKy KPUTHYHHX 3HA4YCHb IS MapaMeTpiB
JHIMHOCTI, MPeUX31HHOCTI 1 MPaBUIBHOCTI ISl TAKUX BUIIPOOYBaHb (TaOIUI).
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»  Kinorxicne eusnauennsi (JI3, BATOTOBIICHI B anTeKax) 3aJI€XKHO BiJl JTOIMYCKIB BMiC-
1y. Hiamazon meronuku 80—-120%, mocnimkysani koHneHTpaii 80%, 90%, 100%, 110% i
120% (xpox 10%)

»  Kinvkicue suznauenns (JI3, BATOTOBJIEHI B alTeKax) 3aJIeKHO BijT TOMYCKiB BMic-
1y. diamazon meronuku 70—130%, nociimkysani konuenTpanii 70%, 85%, 100%, 115% i
130% (xpox 15%).

Tabmurs
Hiana3on D, kpok, o max A,, | max d, min s, . max a,
Bunpo0ysanus RSD,% B,% % % v min r %
D =80-120, +5 1,60 0,51 0,90 0,9981 2,56

kpok = 10,

Kinsxicie s =14.64 +10 3,20 1,02 1,69 0,9924 5,12
Yy

BH3HAUCHHS D =70-130,

KpoK = 15, +15 4,80 1,54 2,71 0,9924 5,12

5= 21.96

BucHoBknu

1. Po3pobneno cranmapTu3oBaHy Mpolenypy Balifamii METOAWK KiTbKICHOTO BH3HA-
YeHHS JIIKAPCHKHUX 3ac00iB, BUTOTOBJICHUX B anTekaX. [Ipn ¢opMyBaHHI TOMYCKIB BMICTY
OKpEeMHUX IHTPEMI€HTIB B aNTeYHHX JIKapChKuX Gopmax Oymo odpano minxin DY, TooTo
00paHoO AOMYCKHM BMicTy Ha piBHI * 5%, + 10%, = 15%.

2. 3a pe3yibTaramMy y3arajJbHeHH BA3HAYCHUX PAHIIIIE ITiIXO/IIB Ta OI[IHKH €KCIICPUMEH-
TaNBHUX JOCHIKEHB 13 PO3pOO0KH Ta Baligallii METOHK ISl PyTHHHOTO BHYTPIIIHbOAITEY-
HOTO KOHTPOJTIO SIKOCTi JI3BA mpoBemeHo 0O0rpyHTYBaHHS Ta po3po0Ky (hparMeHTa 3araapHoi
MoHorpadii DY «Jlikapcbki 3aco0m, BUTOTOBIIEHI B anTeKax» — «Baiigamis MeToIuK.

Locepena gpinancysanns

JlocipkeHHs: BAKOHAHO B paMKax HaykoBoi TeMu «Po3poOka MoHorpadiit lepxaBHoi
¢apmaxornei Ykpainu i JikapchbKux 3aco0iB, BUTOTOBJICHUX B anrekax» (Homep nep-
xaBHOi peectparii 0120U102430) 3a paxyHok komTiB [lep:kaBHOTO OrOmKeTy YKpaiHw,
¢inancyBanHst MiHICTEPCTBOM OXOPOHH 370pOB’sT YKpaiHH.
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JIIKAPCBHKI 3ACOBH, BUTOTOBJIEHI B ATITEKAX: OCOBJIMBOCTI ITPOBEJEHHA BAJTITALIIT
AHAJIITUYHUX METO/IMK I BUTIPOBYBAHbD (/1o BupoBakenHs po3niny Mmonorpadii DY)
KuarwouoBi ciioBa: nikapchKi 3aco0u, BUTOTOBJICHI B aNITeKaX, KOHTPOJIb SIKOCTI, BaJIiIAIlisl aHAI THYHHX
METOIVK 1 BUTIPOOYBaHb

AHOTALNIIA

V 6inbmmocti 3apyOibKHUX KpaiH JIIKH, BUTOTOBJICHI Y TPOMaJICBKHX Ta JIKAPHSHHUX alTeKaX, € BAXKIINBUM
€JIEMEHTOM (hapManeBTHYHOTO CEKTOPY, PELENTypa SKUX MOIIMPIOETHCS T PO3BUBAETHCS 3 yPAXyBaHHAM MO-
Tpeb crorozpeHHs. [IpaBoBe peryiroBaHHsS 00Iry LUX JIKIB MiAMOPS/IKOBYETHCS 3arajlbHUM BHMoram Hartio-
HasbHOT apmaxonei Ta €D 10 TOTOBHX JIIKapCHKUX 3aC001B, aje 3AiHCHIOETHCS 3 BpaXyBaHHSIM 0COOINBOCTEN
JKapChKUX 3ac001B, BUTOTOBICHUX B alTEKaX: 1HIHMBIAyalbHOTO MPU3HAYECHHS, PEIeNTypH, BUTOTOBICHHS,
KOHTPOJTIO SIKOCTI, peati3arii.

B Vkpaini y I®Y € monorpadii Ha pi3Hi kareropii JTiKapchbKHX 3ac00iB, BATOTOBIEGHHX B aNTeKax. AJe Ha
CBOTOJTHI iCHY€ HU3Ka MMHUTAHb 13 3a0€3MeUeHHs] KOHTPOJIO 1X SKOCTI, AKi MOTPEOyIOTh Y3TOMKEHOCTI 3 3araib-
HUMH BUMOTaMH JI0 TOTOBHX JIIKAPCHKUX 3aC00iB.

Meroro i€l po6oTH € y3araJbHCHHS BU3HAUCHUX PaHIIIE TiIXO/IB T OIIHKA PE3yIbTaTiB iX BUKOPHUCTAH-
HS B eKCTIEPUMEHTANBHUX JOCTIUKEHHX 13 PO3pOOKHU Ta Bajiaii METOIMK AJISl KOHTPOJIIO SIKOCTI JTIKapChKUX
3ac00iB, BATOTOBJICHHX B alTeKax; OOIpyHTYyBaHHs Ta po3pobka (parmMeHTa 3araiabHoi MoHorpadil «Jlikapehki
3aco0H, BUTOTOBJICHI B amTekax» JdVY.

VY pe3ynbrarti KpUTHYHOTO aHaJli3y 3arajJbHUX BUMOT JI0 BaliJamii METOIMK aHaIi3y Ta CIeHu]iKH JiKap-
ChKHX 3aC001B, BUTOTOBJICHHX B arnTeKax 0yJ10 po3po0iIeHO CTaHaapTH30BaHy mpolenypy Bamigaiii. [Ipu dop-
MYBaHHI JIOITyCKIB BMICTY OKPEMHUX IHTPEIIEHTIB B allTEYHUX JIiKapChKuX hopmax Oymo obpano miaxin DY,
TOOTO 0OPaHO IOMYCKH BMICTY Ha piBHI + 5%, £ 10%, + 15%.

Armpo06altiro CTaHAapTU30BAHOT MPOICIYPH IS Baifallii METOAMK KUTbKiCHOTO Bu3HaucHHs ADI B Ji-
KapCchKHX 3aco0ax, BUTOTOBJICHUX B alTeKax OyIio MPOBEICHO Ha 3HAYHIM KUIBKOCTI HaliMEeHyBaHb (OJIH3BKO
50 JiKapChKUX 3ac00iB, BUTOTOBJIECHUX B alTeKax) i3 BUKOPUCTAHHAM CIEKTPO(POTOMETPHUYHOTO, (hOTOKOIO-
PUMETPHYHOTO, PehPAKTOMETPHUYHOTO Ta TUTPUMETPUIHUX METOAIB aHaui3y. JlOCIiKEHHS TPOBOIVIIH JUIsI
PI3HUX Kareropiil JikapchKUX 3ac00iB, BUTOTOBICHHUX B allTeKaxX: PO3YMHU KOHICHTPATIB, HaMiBpaOpHUKaTH,
JiKapchKi 3ac00H, BUTOTOBJIEHI PO 3arac, JiKapchKi 3aC00M, BUTOTOBIIEH] 3 TOTOBHX JIIKapChKUX 3ac00iB. 3a-
[IPOIIOHOBAHA CTAHJAPTU30BAHA MIPOLIEAYpa BaIiIaLli]l aHATI THYHUX METOIUK Ja€ 3MOT'Y IPOBOJUTH KOHTPOIIb
SIKOCTI JTIKAPCHKUX 3ac00iB, BUTOTOBJICHUX B anTeKax BiAMOBiIHO a0 BUMOT DY Ta yHHKHYTH HaaMipHUX
BUTPAT.

Ha oCHOBI CTaTUCTHYHOTO aHaJi3y €KCIIEPUMEHTAIBHHUX JIaHUX Oylo C()OPMOBAHO IMPOEKT YACTHHU 3a-
rainpHOT MOHOTpadii Ha JTiKapchKi 3acO0M, BUTOTOBIICHI B alTeKax: BaJlilallisl aHATITHYHUX METOIVK 1 BUIIPO-
OyBaHb.

O. A. Estudeesa (http://orcid/org/0000-0002-0322-7054),

B. A. T'eoprussi (http://orcid/org/0000-0002-0322-7054)

Hayuonanvholii papmayesmuueckuil ynusepcumen, 2. Xapvbkos

JIEKAPCTBEHHBIE CPEJICTBA, U3I'OTOBJIEHHBIE B AIITEKAX: OCOBEHHOCTHU
[IPOBEJIEHUS BAJIMJIALIMNA AHAJIMTUYECKUX METOJIUMK U UCIILITAHUI (Ko BHempeHu:o
pasnena moHorpaduu ['DY)

KunroueBble ciioBa: ilekapcTBEHHbIE CPEACTBA, H3TOTOBICHHBIE B alITEKaX, KOHTPOIb Ka4eCTBa, BAJTHIALIS
AQHAJTUTHIECKUX METOIMK M UCIIBITAHUH

AHHOTALUA

B GonbmmHCTBE 3apyOexkHBIX CTpaH JIE€KapCcTBa, U3TOTOBIEHHbBIE B IPAXKIAHCKUX M OOMBHUYHBIX arTe-
Kax, SIBJISIFOTCSI BXKHBIM 2JIEMEHTOM (hapMarieBTHYeCKOT0 CEeKTOPa, PEleNTypa KOTOPBIX PacHpOCTPaHsIeTCs: U
Pa3BHBAETCS C yU4ETOM COBPEMEHHBIX moTpebHOcTeil. [IpaBoBoe perymupoBanne oOpaIieHns 3TOH KaTeropuy
JIEKapCTB MOAYUHAETCS 00mmM TpeboBanusaM Harmonansaoit Gpapmakonen u ED k roTOBBIM J1€KapCTBEHHBIM
CpelCTBaM, HO OCYIIECTBIISIETCS] C yUETOM OCOOEHHOCTEH JISKAPCTBEHHUX CPEACTB «eXtempore»: WHIUBUILY-
aNbHOTO HAa3HAYEHMS, PEIENTYPHI, H3TOTOBICHHS, KOHTPOJIS KauecTBa, pealn3alii.

B Vkpaune B DY ects MoHOTrpadun Ha pa3Hble KaTerOpUH JIEKapCTB, HU3TOTOBJICHHBIX B anTeke. Ho Ha
CCTONHSIIITHUH JICHb CYIIECTBYET PsiJ{ BOIIPOCOB 110 00ECIIEYECHHIO KOHTPOJISI Ka9eCcTBa ITHX MPEnapaToB, Tpedy-
IOMIUX COITACOBAHHOCTHU C OOIMINMH TPEOOBAHUSIMHU K TOTOBBIM JIEKAPCTBEHHBIM CPEICTBAM.

Llenbto 3T0i paboTHI ABIAETCA 000OLIEHNE ONPECICHHBIX PaHee MOAXOJ0B M OLEHKA PEe3ysbTaToB X
HCIIOJIb30BaHMs B OKCIIEPUMEHTAIBHBIX UCCIIE0BAHMAX 10 pa3paboTKe W BAIUIALNYN METOJIUK KOHTPOJIS Ka-
4ecTBa JIEKAPCTB, M3TOTOBICHHBIX B anTekax; 00OCHOBaHME M pa3paboTKa (parmeHTa oOmieir MoHOTpaduu
«JlekapcTBEHHBIE CPECTBA, U3TOTOBJIEHHBIE B anTekax» [ OY.

B pesynprare kputHueckoro aHaiausa oOIMX TpeOOBAHMI K BAIUAAINY METOJHUK aHAIHM3a U CIICHU(PUKH
JIEKapCTBEHHBIX CPEICTB, N3TOTOBICHHBIX B alTeKe, ObLIa pa3paboTaHa CTaHIapTU3NPOBAHHAS IIPOIIEAypa Ba-
JIMJAIu. le/l (bOpMI/IpOBaHl/Il/I JOITYCKOB COAEPkKaHUA OTACIIbHBIX MHIPEAUCHTOB B alITCYHBIX JICKAPCTBEHHBIX
(hopmax 6bu1 BEIOpaH noxxoxn I'DY, To ecTh BHIOpaHbI JOIyCKH CoAepKaHus Ha ypoBHE + 5%, £ 10%, + 15%.
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Arnpobanys cTaHIapTH3UPOBAHHOW MPOIEAYPbI A BaJHIAIMKA METOIUK KOIMYECTBEHHOTO OMpeaeie-
Husit AU B iekapCTBEHHBIX CPEJICTBAX, U3TOTOBJICHHBIX B allTeKax, Oblia MPOBEACHA HA 3HAYUTEIILHOM KOJIH-
4ecTBE HAUMEHOBaHMH (0KoJIo 50 JEeKapCTBEHHBIX CPECTB) C MCIIOJIB30BAaHUEM CHEKTPO(OTOMETPHUYECKOTO,
(hOTOKOTOPUMETPHUYECKOTO, PeHPAKTOMETPHUECKOTO U TUTPUMETPHUECKIX METOJOB aHanmu3a. MccnenoBanus
IPOBOIWIIN JUTSl Pa3HBIX KaTErOpPHid: pacTBOPbI KOHIICHTPATOB, MOIy(haOpHKaThl, JEKApCTBCHHBIC CPECTBA,
M3rOTOBJICHHBIE PO 3aIac, JEKapCTBEHHbIE CPEJICTBA, M3TOTOBJICHBIE U3 TOTOBBIX JIEKAPCTBEHHBIX CPEJICTB.

[IpennoxxeHHast CTaHAAPTU3UPOBAHHAS MPOIIEAYPa BATUAANH aHATUTHIECKUX METOANK MO3BOJISET MPO-
M3BOJUTH KOHTPOJIb KAYeCTBA JICKAPCTBEHHBIX CPENICTB, H3TOTOBJICHHBIX B allTeKe, B COOTBETCTBUH C TPeOOBa-
uusmu ['OY u u36exars Ype3MepHBIX 3aTpar.

Ha ocHOBe cTaTHCTHYECKOTO aHATN3a HKCIIEPUMEHTAIBHBIX TaHHBIX OBbUT chOpMHPOBaH POEKT hparmMeH-
Ta o01Ieil MOHOrpaduu Ha JICKAPCTBEHHBIC CPEJICTBA, M3TOTOBICHHBIC B allTEKaX: BATUIAIUS aHATUTHUCCKUX
METOJIUK M UCIIBITAHUH.

0. A. Yevtifieieva (http://orcid/org/0000-0002-0322-7054)

V. A. Georgiyants (https://orcid.org/0000-0001-8794-8010)

National University of Pharmacy, Kharkiv

MEDICINES MANUFACTURED IN PHARMACIES: FEATURES OF VALIDATION OF ANALYTICAL
METHODS AND TESTS (Prior to the introduction of the monograph section of the SPU)

Key words: medicines manufactured in pharmacies (compounding medicines preparation), quality control,
validation of analytical methods and tests

ABSTRACT

In most foreign countries, compounding medicines preparation are an important element of the
pharmaceutical sector, the formulation of which is being distributed and developed taking into account the
needs of today. Legal regulation of the circulation of these drugs is subject to the general requirements of
the National Pharmacopoeia and the EuPh to SPhU but is carried out taking into account the characteristics
of compounding medicines preparation: individual purpose, formulation, manufacture, quality control and
implementation.

In Ukraine, SPhU has monographs on various categories of compounding medicines preparation. But
today there are some issues to ensure the quality control of compounding medicines preparation, which need to
be consistent with the general requirements for medicines.

The purpose of this work is to generalize the previously defined approaches and evaluate the results of their
use in experimental studies on the development and validation of methods for quality control of compounding
medicines preparation; substantiation and development of a fragment of the general monograph «Compounding
medicines preparationy of SPhU.

As aresult of a critical analysis of the general requirements for validation of analysis methods and specifics
of compounding medicines preparation, a standardized validation procedure was developed. When forming the
tolerances of the content of individual ingredients in pharmaceutical dosage forms, the SPhU approach was
chosen, that is the tolerances of the content at the level of + 5%, + 10%, = 15% were chosen.

Approbation of the standardized procedure for validation of methods for the quantitative determination
of API in drugs manufactured in pharmacies was carried out on a significant number of names of about 50
compounding medicines preparation using spectrophotometric, photocolorimetric, refractometric and titrimetric
methods of analysis. Studies have been conducted for different categories of drugs: concentrate solutions, semi-
finished products, drugs made in stock, drugs made from finished drugs.

The proposed standardized procedure for validation of analytical methods allows controlling of the quality
of compounding medicines preparation in accordance with the requirements of the SPhU and avoids excessive
costs.

Based on the statistical analysis of experimental data, a draft part of the general monograph on compounding
medicines preparation was formed: validation of analytical methods and tests.

Enexmponna adpeca ons nucmyeannsi 3 asmopamu: yevtifieieva.ol@nuph.edu.ua
(E€rrieeBa O. A.),
vgeor@ukr.net
(T'eoprisai B. A.)
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3onoTymHUK KaHaJchkui (Solidago canadensis L.) HanexXuTh 10 pOAMHA ANCTPOBI
poxy 30JIOTYIIHUK, SKHA MICTUTH OM3bko 117 BHUIIB. Y MPUPOTHUX yMOBaX 1eH BUJI IITH-
poxo posnocromkennit y CIIA, Kanani, Mekcuri, Ywii. 3010TyIITHUK KaHAJICHKHIA TT0-
Yany BUpOLIyBaTu B Ykpaini 3 1986 p. 1ist OTpUMaHHSI CHPOBHHH, SIKY BUKOPHCTOBYBAJIH
JUtsi BUpOoOHUIITBA Iipenapary Mapeinin (Budurex, 3A0, Pocis) [1]. Ha ceoromni B mpupoui
HIMPOKO PO3MOBCIO/DKEHI 30JIOTYITHUK KaHAJIChKUH, 30J0TYIIHUK 3BUYAHHMN 1 30JI0TyIII-
HUK KaBKa3bKHUH, apeain sIKUX IePEeMEXOBYIOThCS, yTBOPIOIOYH I1OpUIH.

TpaBy 30J10TyIIHHKA BUKOPUCTOBYIOTH y HApOIHiH 1 o(illiifHIll MEeAUIINHI TP 3aXBO-
PIOBaHHSX CEYOBOTO MiXypa i HUPOK, U cedoKkam’sHii xBopoOi. [Ipenapatu 3010Ty1I-
HUKa BUSIBISIIOTH MIPOTHU3ANaNIbHY, aHTUMIKPOOHY, A1ypeTHUYHY, CHa3MOJITHYHY Jil0, IO
3yMOBJICHO KOMIUIEKCOM 010J10Ti4HO akTHBHUX peuoBUH (BAP) cupoBunu (aBonoinamu,
KyMapHHaMH, OpraHiYHUMH KUCJIOTaMH, aMiHOKUCIIOTaMHu To1io) [2—6]. Ha ¢papmaneBTuy-
HOMY PUHKY BiZTOMI TIpeTaparu, 10 CKJIany SSKUX BXOAHWTH 30JI0TYIIHHK, a came DiTomi3nH
(«Herbapol» The Warsaw Herb Company, Ilonbemia), [Ipoctanopm (HIIO Muxporen, AO,
Pocis), Coninaro komno3utym C (Xeenb, Himeuunna), Ypodmyke (Rhone-Poulenc Rorer,
Himeuuuna).

30JI0TYIITHHUK BXOJUTH JI0 CKiIaay €BpornelichKkoi Gapmakoriei 8 BuganHs, bpurancbkoi
¢dapmaxkorei, [lepxkaHoi papmaronei Ykpaiau (ADY) 2,0 [7-9]. YV monorpadii ADY cu-
POBHUHOIO € ITiTi @00 pi3aHi, BUCYIIEHI KBITY4i HAA3eMHI YaCTUHU 30JI0TYIIHHUKA TiraHT-
cekoro (Solidago gigantea Ait.) abo 30omoTymHKa KaHaackkoro (Solidago canadensis L.),
ix pizHOBUAM, a0 Ti0pUAN, a00 cymil 060X BHIIB, 8 TAKOXK 30JI0TYIIHUKA €BPONECHCHKOTO
(Solidago virgaurea L.) [9]. Y monorpadii JJ®Y onucano 3aranbHi MOpQoIOro-aHaTomiu-
HI O3HaKK 000X BHJIIB, SIKI € JYXKe CXOXKMMH. AHATOMIYHI O3HAKW HABEJCHO JIJISl TOPOIII-
KOBAaHOT CHUPOBHHH, 00pOOICHOT XJIopairigpaToM po3drHoM P. SIk cBITYNTH NpakTHKa, HEe
BCi JIarHOCTHYHI O3HAKW MOYKHA BH3HAYUTH y MTOPOIIKOBAaHIA CUPOBUHI, KpIM TOTO, HE BCi
AQHATOMIYHI O3HAKH, 110 HaBeJICHO y cTarTi «3onoTymHuK. Solidaginis herba», MmoxyTs 01-
HovacHO Bianosinaru i Solidago gigantea Ait. i Solidago canadensis L., Tomy akTyaqabsHUM
Ta JOIUIBHUM OYJIO JOCITIAMTH BITUM3HSHI Cepii 30J0TYIIHIKA KaHAJICHKOTO 1 BU3HAYUTHU
JIOJIATKOBI1 JIIArHOCTHUYHI MIKPOCKOIIIYHI O3HAKH.

© Komnexrus aBTopis, 2021
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MeTo10 poOOTH € IOCHTIKEHHS Cepiii BITYM3HIHOI CHPOBHHHM 30JIOTYIIHHKA KaHAJI-
CHKOTO 32 aHATOMIYHMMH O3HAaKaMHU Ta BHU3HAUEHHS CYKYITHOCTI IHIWBIIyaJIbHUX O3HAK
BUAY JUISL BCTAHOBJICHHS TOTOKHOCTI CUPOBUHH.

MaTepiaaum Ta MEeTOAU JAOCJHIiKEeHHS

006’ eKkTOM JIOCITI/HKEHHS OYJIK 3pa3Ku TpaBH (BEPXiBKU OOIHUCTIHUX ITArOHIB) 30JI0TYIII-
HUKa KaHaJICBKOTO, SKi 3aroToBisuia B ceprHi 2020 p. y mepiof i3 moyarky 10 MacoBOTO
UBITIHHS pOCIUH Y XapKiBchbKil, KuiBebkilt, [lontaBerkiii, JKuromupcebkiit Ta Yepkachbkiit
obmactsix. MiKpOCKOIIYHI TOCIiPKEHHS 3MIHCHIOBAIH 3TiIHO 3 BuUMoramu JIDY mo mikpo-
CKOMii CHpPOBMHU Ha IUTICHIH, pi3aHiil Ta MOPOIIKOBaHIM CHPOBUHI, (iKCOBaHIN y cymili
cnupT-riinepud—Boaa (1:1:1). Ha monepeynnx Ta mo3moBXKHIX 3pi3ax BUBUAIM OyJOBY
creben Ta guctsa. Enigepmy cteOen, JTUCTS, JIUCTOYKIB OOTOPTKU Ta KBITOK KOIIUKIB PO3-
IJIs1/1aJTH 3 TIOBEPXHI 3a 3aradbHONpUHHATAME MeToankamu [10—12]. Y poboTi BUKOpHCTO-
ByBanu kamepy iPhone XR, mikpockon Item PB-2610 V.

PesyabTaTm gocaigxkeHHsd Ta O0OTOBOPEeHHH

Ha migcraBi mpoBeeHOT0 MiKPOCKOITIYHOTO aHalli3y BITYM3HSHHUX 3pa3KiB CUPOBHHHU
30JI0TYIIHHAKA KaHAJJCHKOTO BU3HAYEHO CYKYIHICTh O3HAK, XapaKTEPHUX JUIS BHIY.

Cmebno Ha TIoTIepeuHOMY 3pi3i OKpymiie abo cimadko pedpucre (puc. 1, A). Kmituan
emiziepMu 3 MOBEpXHi NapeHxiMHi, 4—0-KyTHi, 31 IIIbHUM BMicToM (puc. 1, B). O6ononku
IpsiMi, TIOTOBIIEHI, 3 YHCICHHUMH TIOPAaMH, BKPHUTI KyTUKYJIOKW. KyTHKYISIpHUI pUCYHOK
— BIJI 3¢pHUCTOTO JI0 TIO3/IOBKHBO CKJIa4acToro. B emijepmi oceit cylBiTh HaJl peOpamu
TPAIUISIOTHCS TUISTHKH 3 BUAOBKECHUX KIITHH 31 CJIA0KO ITOTOBIIIEHUMH 000JIOHKAMH 3 MCH-
muM BMicToM. [Iponnxu mooauHoKi (puc. 1, 1), OUTATIPOIUXOBUX KIIITHH 4—5, PiAKO 3, THII
MPOANXOBOTO anapaTry aHOMOIIMTHHUH.

-

Puc. 1. AnaromivHi 03Haku cTedia:

A — GparMeHT MONEPEYHOro 3pi3y; b — KIITHHH IEPBUHHOT KOPH 3 IHYIIHOM;
B — enigepma crebna; /' — IpoauXoBHii anapar; /[ — MpocTi JOBTi BOJIOCKH;
E — ipocTi KOpOoTKi BOIIOCKH; JK — TOJIOBYACTHN BOJIOCOK;

3 — iHyiH 1 romyacTti KpUCTaIU B KJIITHHAX CEPLUEBUHU
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Eminepma ctebna omymieHa HEpiBHOMIPHO: B OCHOBI BOJIOTI — CJ1a0KO, a Ha OCSAX OCTaH-
HIX MTOPSAIKIB — IITbHO. Boocku Tphox TuriB — mpocti goBri (puc. 1, /), kopotki (puc. 1,
E), ronosuacrti (puc. 1, JK). [Ipocti 10Bri BooCKH moiMop(dHi, epeBakHO S—8-KIIITHHHI,
3irHYTI Ta NPUTHCHYTI A0 MOoBepxHi (puc. 1, /), ckmanaloTbes 3 TOBCTOCTIHHUX, MapeH-
XIMHHX KJIITHH, OJIMXKYE IO BEPXiBKHU KIIITHHU IMOCTYIIOBO BUIOBXKYIOThCS Ta 3BY)KYHOThCS.
AmikajgbpHa KJIITHHA TOCTPOKIHIEBA, MPO3EHXIMHA, Y JESIKUX BOJOCKIB BOHA 3ITHYTa IiJ
pI3HHM KyTOM Ha30BHi a00 Bcepenuny (puc. 1, /). JlomkwHa Ta 1iaMeTp BOJIOCKIB Bapiro-
10Th, IOBEPXHSI BKpUTA 0OPOJABYACTOI0 200 MEPEpUBUACTOIO MO3/10BKHbO-CKIIA14aCTOIO
KyTHKYJIOIO, B KITITHHAX HasBHUI BMicT. Ha ocsiX ocTaHHIX MOPSAKIB CyLBITTS Taki BOJIOC-
KW YUCIIeHH1, 0BT (10 20 KIIiTHH), prkaTi abo BigcToBOypueHi. [IpocTi KOpoTKi BoIOCKH
2-3-xnituaHi (puc. 1, E). KniTHHN BolOCKa BHIIOBXKEHI, 31 BMICTOM, allikaJbHa KJIITHHA
TOCTPOKIHIIEBA, MOYKE TTIO3TOBKHBO CITAIATHCS Ta BiAMAIaTH, a KIITHHA, STKa MEXYE 3 alTi-
KaJIbHOIO — 9acTo 31yTa. | 0JI0BYaCTi BOJIOCKH KOPOTKi, 3 2—3-KIITHHHOIO HIKKOIO 1 1-KITi-
TUHHOO OKPYIJIOIO TOJIIBKOYO, YaCTO KIITHHU criagaroThes (puc. 1, JK).

Eninepma crebna BkpuTa mapom KyTHUKYIU. KiliTHHM eniiepMu HaKOTM4yIOTh KOpHY-
HEBUI IWIbHUE BMICT (puc. 1, 4, b). CybenigepmanbHa KosieHXima 1—3-1mapoBa, miacTuH-
Yacra, INIaCTHHYACTO-KyToBa Ta puxia. Koposa mapeHxiMa MiCISIMH BiJI pUXJIO1, 3 BEITUKH-
MU MDKKJTITHHHHKaMH, 10 TIUTbHOI. KITiTHHN OKPYTIIi, eMINTHYHI 3 HE3HAYHO TTOTOBIICHH-
Mu obomoHkamu. Exnonepma onHopsiaHa. Hax mpoBigHUME ITydKaMu B KOPOBiH mapeHximi
Ha MEXi 3 €H/I0JIEPMOIO PO3TAIIOBaHI CXU30TEHHI CTPYKTYPH Pi3HOTO JiamMeTpa.

Tun GyaoBM 0CHOBOTO LMIIIHAPY — NepexiaHui. [IpoBinHI My4YKH BIAKPUTI KonaTepaib-
Hi, BiJ] OKPYIJIUX JIO TINTHYHO BUAOBKEHUX. DlioeMa Mexye 3 TaHTeHTaIbHO-CIINTHYHH-
MU TSDKaMU MEPUIUKIIYHOT CKIIepeHXiMH. PO3Mipy KIIITHH CKIICPEHXIMH BapilOlOTh, KJli-
THHHI 000JOHKH IOTOBIIEHI, TTOprCcTi. OOO0IOHKH KIITHH (PIOeMH HE3HAYHO TOTOBIIICHI.
Kinere xamb6iro xBumsicre. CyInHU TIEPBUHHOI KCHJIEMH CHIipalibHi, pO3TAIIOBaHI KOPOT-
KHMHU [IPOMEHsIMH 200 okpeMo. CyIHM BTOPUHHOI KCHJIEMH ApaOuHYACTi, IIOPUCTI Ta CiT-
9acTi, pO3TaIIOBaHi MPOMEHSIMHU a00 CKYMYeHO 0e3 BU3HAUYCHOTO MPOMEHEBOTO MOPSJKY.
Y MoHorpadii onucaHni TiJIbKM CiTYACTi Ta cripaibHi cynuHu. HaBkono abo mopsia i3 cy-
JIUHAMH YacTO JIOKATI3YIOThCS KINITHHU 3amacarodoi mapeHximMu. 3 00Ky CepIeBHHU MyYKU
otoueHi 1-2 (1o 5) psmaMu KIITHH i3 JTirHipikoBaHuMu o0ooHKaMHu. CeplieBHHHI TTPOMEHI
MAaIOTh PI3HUH CTYTIeHB JirHI(iKallii 00010HOK KIiTHH. KiliTHHYU ceprieBHHM TapeHXiMHI, 3
HE3HAYHO MOTOBIICHUMH 000IOHKAMH 1 YHCICHHUMU NPSIMUMU TIOPaMH.

VY cteben OiuHMX Ocel CyUBITTS |-IIapoBa MIIACTHHYACTA KOJIEHXIMA; KIIITHHU KOPOBOI
MapeHXiMH 3 MOTOBIICHUMHU OOOJIOHKAMH, MIKKIIITHHHUKH JpiOHI a00 BiJCYTHI; Kpaiie
BHpakeHa CKiIepudiKkaIlis TKaHUH [EHTPAIBHOTO IUJIIHPY, TOTOBHUM YHHOM 32 PaxyHOK
OUTBIIT ITMPOKOT 30HU JTIOPUPOPMY BTOPUHHOI KCUIIEMH.

VY KIIITUHAX KOPOBOi MapeHXiMH, CEPLEBUHU Ta CyIMHax cTebna BUsBICH] chepokpuc-
Tanu inyminy (puc. 1, b, 3). Y mapeHximi KCHJIEMH Ta CEpPLIEBUHU MICTATHCS KOPOTKi roji-
KOTOi0H1 KpUCTaH, CKyIT4eHi 6ist 006omoHoK (puc. 1, 3).

Jlucmox. KIiTHHU BEPXHBOT €MiJIEPMH JIMCTKA 3 TIOBEPXHI MIX JKWJIKAMHU MapEHXIMHI,
000JIOHKH 3ITHYTI, XBIISACTI a00 TIpsiMi, TIOTOBIIECHI, TOpHUCTI (puc. 2, A). KyTukymna nepe-
PHUBYACTO CKJIaqUacTa Ta ckiagyacta. [Ipoauxu mooanHoki, O1ISIIPOANXOBUX KIITHH 35,
THUI TIPOANXOBOTO amapary aHOMOUUTHUIH. PopMa 00O0NIOHOK KJIITHH 1 TUI MPOAMXOBOIO
armaparty BiAINoBizae onucy y MoHoradii.

B okpemux KIIITHHAX €MiIEPMHU CIIOCTEPIraroThCsl KPAIUIMHK KOBTYBATOTO KOJIbOPY Ta
TPyNH KIIITHH, 3aIIOBHEHNUX 3€JIEHO-KOPUYHEBOIO PEYOBHUHOIO (TaKi KIITHHH MICTIATHCA 1 B
Me3zodim) (puc. 2, b).

Kiitnau emigepMu B370BXK TOJOBHOI JKMIJIKH BiJl BUJOBXECHHX IO MPO3CHXIMHUX, 13
NPSMUMH TOTOBILEHUMHU oOonoHKamH (puc. 2, B). Kiituau enizepMu GiYHUX KHUIJIOK BH-
JIOBXKEHI Ta TOHKOCTIHHI.
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Puc. 2. AnaTomMiuHi 03HaKH JIMCTKA (BU] 3 OBEPXHi)

Bepxwns enigepma: 4 — Mk JKuIKaMu; b — 3e1eHO-KOPUYHEBUH BMICT B KIIITHHAX
emijiepMu; B — B3JIOBXK TOJOBHOT MKW, HukHs emigepma: I — MiXK KUJIKAMU;
/[ — HaJl TOJIOBHOIO JKUJIKOI0. Bonmocku: E — MpoCTHl KOPOTKUIA 3 CEKPETOM;
JK — rojoByacTuii; 3 — 0araTOKIITHHHUHN 110 Kpato

Hwxns enigepma (puc. 2, I') Bipi3HA€TbCS OiIbII 3BUBUCTHMHU OOOJIOHKAMH KJIITHH,
Kpale BUPaKCHOIO KYTHUKYJIOIO, HASBHICTIO YUCEIBHUX MPOAMXIB, ACSIKI 3 HUX 30JIKEH]
1o 2 1 MaroTh 3arajbHy OLISIPOIUXOBY KIITHHY. KITiTHHY emigepMu TOTOBHOI JKUJIKH (pHC.
2, /]) napeHxiMHI a00 HE3HAYHO BHUJIOBKEHI, 3 IPSIMUMHU, IOTOBIICHUMH, TIOPUCTUMH 000-
nonkamu. [lopu wacti, npsimi. Y knituHax nomiTHi mactuau. OnynieHHs cinadke, Ha BepX-
HIil emijiepMi pijike, Ha HIXKHIN — 4acTillie, BOJIOCKU MICTATHCS, TOJIOBHUM YHHOM, B3JIOBIK
YKHJIOK; OUTBIII OITYIIICHI JJUCTKU BEPXHIX Oceil CyUBiTTs. Bonocku 3a Oy0BOrO aHAIOTIvHI
BoJIocKaM cTeba. JJoMIHYIOTh TIpOCTi KOPOTKi 3-KIITHHHI BOIOCKH (pucC. 2, E), pimamie 3y-
cTpivaroThcs ronoByacTi (puc. 2, JK) Ta mpocTi HOBri. Y OCTaHHIX NOBXKHWHA, KiJTBKICTh
KIIITHH BapiloIOTh 3aJICKHO BiJ (hapMarii JMCTKIB. Y JUCTKIB TOJOBHOTO cTebna Tparis-
I0TBCSI IOBT'1 BOJIOCKH, BEPXH1 KJIITHHH O1JIbIII TOHKOCTIHHI, MOXKYTh CHIagaTucs. Y JHUCTKiB
CYLBITTSI BOJIOCKHM KOPOTIIIi, KIIITHHU TOBCTOCTIHHI.

B onymenni kparo muctka (puc. 2, 3) mpuiiMaroTh y4acTh YUCIIEHHI, 3ITHYTI Ta MpH-
THCHYTI IO TIOBEPXHI MTPOCTi OaraTOKIITHHHI BOJIOCKH, OyI0Ba SIKUX CX0XKa Ha OYIOBY MPO-
CTHX JIOBI'MX BOJIOCKIB, aJie [0 KPalo JIMCTKA € BOJIOCKH, Y IKMX OCHOBA IIUPOKA, 0OOJIOHKH
KIIITHH 3Ha4HO MOTOBLICHI. Ha npiOHMX JUCTKaxX CYLBITTSA Taki BOJIOCKH OUTbII KOPOTKI,
MOXYTb MaTH IiJICTaBKy 3 JCKINbKOX KIITHH. Kprrodi 5—6-KJIiTHHHI BOJIOCKH, IHKOJIH Oa-
raTornoioHi 3 TOBCTOCTIHHOIO TEPMIHAILHOK KJIITHHOK, OMIMCAHO Y MOHOTpadii.

OcHoBa cTe0I0BOTO JINCTKA HA TIoTIepedHOMY 3pi3i (puc. 3, 4) Mae TpuKyTHY popmy i3
c1a0Ko YBITHYTOIO aJjaKCialbHOIO CTOpoHO0. KititnHY emigepmu piOHI, 3 TOTOBIIEHUMHU
oOononkamu. CyOenigepmanbHa KoJleHXiMa KyToBa a00 MIacTUHYACTO-KyTOBa, PO3TALLIO-
BaHa MEpPEepUBYACTUM HEPIBHOMIPHO MOTOBLICHUM KiibLieM. binbnn IUISHKHM KOJEHXIMH
crocTepiratoteest 3 00KiB (proemMu i KCHJIEMH HEHTPaIbHOro Ta OIYHHMX IMyYKiB, a TaKOX
y KyTax kpato. J{iIsSHKH XJIOPEHXIMH HEBEJIHKI, pO3PUBAIOTH KiJblle KOJCHXIMH ab0 po3-
TamoBaHi g Hero. [IpoBiaHI MyYKH 3aKpUTI KOJIaTepasibHi, OTOYCHI MapeHXIMHOIO 00KJIa-
JIMHKOIO 3 HE3HAYHOIO KITBKICTIO KPOXMaJIbHUX 3epeH. LleHTpanbHnii My4oK HalOTBIIHIA,
1o 00KaM BiJl HbOT'O PO3TALIOBaHO MO 2 MeHIMX. ProeMa MydKiB CynpOBOIUKYETHCS KIIi-
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TUHAMU 3 KOJIEHXIMaTO3HO IIOTOBLICHUMH 000JIOHKaMu. 3 00Ky KCHJIEMH HasBHUM HE3Ha-
YHUH TSOK KITTHAH, 000IOHKH SIKUX MAalOTh PIBHOMIPHI TOTOBIIEHHS, Y OIYHHUX ITydYKiB BiH
MEHIINH a00 BinCyTHIH. 300Ky (hioemMH My4KiB pO3TalIOBaHi CXU30TeHHI BMICTHUILA.

Tun anatromiyHO1 Oy10BM JIMCTKOBOI TJIACTUHKY — Iop3iBeHTpanbHuil (puc. 3, ). Kii-
THUHH BEPXHBOI €IiIEPMH Ha ITOTIEPEYHOMY 3pi3i TAHTEHTAIBHO BUIOBKEHI 200 eNTHYHI, 3
JI00pe BUPAKEHOIO KYTHKYJI010. KITITHHN HUKHBOT €ITijiepMHy MeHIII 3a po3mipaMmu. CTOBII-
yacTa i ry0yacta nmapeHximu rnepeBakHo 2-psfaHi (puc. 3, b—[), Mi>k HUMH pO3TaIIOBaHUN
CBITJIMH 1Iap KIIITHH ry04acToi MapeHXiMy 3 HE3HAYHOK KIUIBKICTIO TUIACTHA a00 Maibke
0e3 Hux. s x10podioHOCHOT NapeHXiMu XapakTepHa HasiBHICTh YHCICHHUX OKPYIIIHX
KparuivH (TpaHyll) 30JI0TUCTO-KOBTOI TOMOTE€HHOT pEYOBHHHU.

Puc. 3. Anaromiuni o3HaKkM JUCTKA (BU/I HA MONEPeYHOMY PO3pi3i):

A — ocHOBa cTeOIOBOTO JIMCTKA Ta Horo parMeHT; 5 — croBmyacTuii i ryouacTuit
Me30(i1; B — BMICTHIIE B CTOBITYACTIN MapeHXiMi; [ — BMICTHUIIE B I'y04YacTil apeHXiMmi;
/[ — TONOBHA KWJIKA CTEOJIOBOTO JINCTKA;

E — cBiTii OKpyIITi TUISTHKY — BMICTHIIA (BU 3 TIOBEPXHi)

V¥ croBmuacriit (puc. 3, B) ta ry0Ouacriii (puc. 3, I') napeHximi JIMCTKa 01151 MPOBITHUX
MYYKiB OIYHHX KUIJIOK CIIOCTEPIraroThCsl OKPYIIIi CXU30TCHHI BMICTHILA Pi3HOTO JiaMeTpa.
BwmicTtuma oxpyrioi ¢opMu moMiTHI B Me30¢ii TMcTKa 1 3 ToBepxHi (puc. 3, E).

TonoBHa kuiKa JTUCTKA CTeOIa Y OCHOBU BOJIOTI B OOpHCI BEPTUKAIBHO CJINTHYHA,
onuomyukoBa (puc. 3, /). Konenxima cybemigepmaibHa, IIIaCTHHYACTA, 3 aAaKCiaIbHOTO
00Ky 11 TSDK TPUONMKEHUH 10 MTPOBITHOTO MyYKa, 3 a/1aKCiaJbHOTO — KUIBKICTh IIapiB Me-
XaHIYHOI TKaHMHU MEHIIIA.

Jlucmouxu o62opmixu. KIiTHHY 30BHILIHBOT €MTiIEPMHU JIMCTOUKIB OOTOPTKH 3 TIOBEPXHI
HaJI TOJIOBHOIO YKUJIKOO BiJI TPO3EHXIMHUX, OLIBII TOHKOCTIHHUX Y OCHOBH (pHC. 4, A), 10
MapeHXIMHHUX 4—5-KyTHUX TOBCTOCTIHHMX IMOPUCTUX — Ha BepxiBui (puc. 4, b). Knitunu
Haa Me3odinom (puc. 4, B) npibHi, iX 000TOHKH OiNBII TOHKI, MPsAMi a00 c1ado 3irHyTi.
Kyrukyna ckmamguacta. [Ipoauxu gucieHHi, BeMuKi, OKpyTIli, OTOYEHI, SK MpaBmiio, 4-Ma
OUIIMPOAMXOBUMH KJIITHHAMU. OTyIIeHHs ciia0Ke, OUIbLI MIiJIbHE Y 30BHIMIHIX JIMCTOUKIB.
JIoMiHYIOTB IPOCTi KOPOTKi 3—4-KITITHHHI BOJIOCKHU, aHAJIOTi4HI BOJIOCKaM JIUCTKA i cTebia
(puc. 4, I, H), 3pijika TparuisioThCs TojOBYACTi BOJOCKH, JESKi 3 HUX MarOTh B OCHOBI
JBOPsIHY HDKKY. KIIITHHM BHYTPILIHBOI €HiiepMH JIMCTOUYKIB 00roptku (puc. 4, I') mpo-
3€HXIMHI, By3bKi, IPSIMOCTIHHI, TPOANXH BiJICYTHI, OMyIIEHHS BiICyTHE a00 TPAIUISIOTHCS
TIOOIMHOKI MPOCTi KOPOTKi BONOCKH (pHC. 4, [).
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Puc. 4. AnaToMiuHi 03HAKH JINCTOUYKIB 00rOpTKH
30BHIIIHA emifgepMa: A — FOJIOBHOI XKHUIKK Y OCHOBH; b — TOJIOBHOT KHJIKM Ha BEpXiBIIi;
B — nay me3odinom; I”— BHyTpilHS enigepma; I — KOpOTKUH MPOCTUH BOJOCOK;
/[ — BHYTPILIHIN JTUCTOYOK OOTOPTKHU; £ — BOJIOCKH OCHOBH Kparo;
€ — 3yOrmoBatuii kpait; JK—/ — BOIIOCKH Kparo

Kpaii i BepXiBKa JIUCTOUKIB OOTOPTKH IUTIBYACTi, MPO30pi, omymeHi. Knituau rutiByac-
Toro Kpato (puc. 4, /{—F) nmpo3eHxiMHi, By3bKi, pO3TaIlIOBaHi ITiJ KyTOM Y HalpsIMKY BEpXiB-
KA. Y 30BHIIIHIX JIMCTOYKIB Kpail omymieHui O1IbII-MEHII PIBHOMIPHO I10 BCii JOBXKHUHI, Y
BHYTPIIIHIX — TOJIOBHUM YHHOM Yy BepXHiil dacTuHi (puc. 4, /{). Y 0OCHOBI Kparo JIMCTOUKIB
TPAIUISIIOTHCS BOJIOCKH 3 PO3LIMPEHOK OCHOBOO 3 JEKUIBKOX TO3A0BKHBO 3pOCINX KIIITHH
(puc. 4, E). Heomrymiena yactiuHa kpato ApioHO 3yOuacta (puc. 4, €). B omyrienii vactuHi
MPUCYTHI BOJIOCKH, aHAJIOT1YHI IPOCTUM KOPOTKUM BOJIOCKaM JIMCTKA Ta cTedina abo cXoxi
Ha HUX (puc. 4, JK, 3), JOBXKMHA CKIaJ0BHX KJIITHH BOJIOCKIB Ta TOBLIMHA IX OOOJOHOK
BapilOIOTh, alliKajbHa KIIITHHA MOXe OyTH TOHKOCTIHHOO a00 O11bII TOBCTOCTIHHOO, MaTH
MIPUTYTUIEHY BepXiBKY. [HOMI 3ycTpidaroThes 2-psiHi 0araTOKIIITHHHI BOJIOCKH, IEAKi 3 HUX
3aKIHYYIOTHCS BUJIOBKEHOIO TOHKOCTIHHOIO KITITHHOO, KOPOTKI Ta BUJJOBXKEHI COCOYKOTIO-
JIIOHI BOJIOCKH 3 ITOTOBIIEHOIO O0OJOHKOI0, 3pifiKa — TOJI0BYacTi BONOCKHU (puc. 4, ). 3
MOBEPXHI B3I0BXK IOJIOBHOT JKUJIKU BUIHO JIAHIIOT CXU30T€HHUX BMicTHIL (puc. 4, /).

Hecnpasoicnvosnzuukosa xeimka. Kiituan TpyOKHM BiHOYKa KBIiTKU (pHC. 5, A) By3bKi,
MPO3EHXIMHI, MPSIMO- Ta TOHKOCTiHHI, 4-KyTHi, 13 €J1a00 MOMITHOIO MOB3IOBXHBOIO KY-
THKYJIOI0. BumoBXeHI IBOpsIHI OaraTOKIITHHHI BOJOCKH 3 OKPYIJIOI MPHUTYIUICHOIO
BEPXIBKOIO PO3TaIIOBaHi PO3PIHKEHO KIIbIIEM B OCHOBI 3iBYy BiITHWHY, Pijlle MO Kparo B
OCHOBI Biaruny (puc. 5, b). Kinitunu Biaruny BiHOuKa 3 ajakciaabHOro 6oky (puc. 5, B)
MPO3EHXIMHI, TOHKOCTiHHI, 3 IPSIMUMH a00 OpiOHO XBHISICTUMHU obonoHkamu. KyTukyna
norepevHo-cKiIaauacta. Ha BepxiBii BiHOYKa KIITHHH €MiJepMH NMapeHXiMHi, cabo co-
COYKOIIO/IOHI, 3 OIMYKJIMMU 30BHIIIHIME 00onoHKamu (puc. 5, I). Kiitnau abakcianbHOi
enizepMu Bigruny (puc. 5, I) BKPUTI MO3I0BKHBO CKJIAAYaCTOI0 KyTHKYIO¥0. Jlomari npu-
MouKHM MaTodKH (puc. 5, JK) BUIIOBKEHI, CIUTOIIEHI, TI0 pedpaM i Ha BepXiBIli piBHOMipHO
BKPHTI KOPOTKUMH COCOYKOTIONIOHUMH BUPOCTAMU €ITiIEPMH 3 KOpUUHEBUM BMmicToM. Kiti-
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Puc. 5. AHaTomMiuHi 03HAKHW HecNPAaBKHbOSA3MYKOBOI KBiTKH:
A — emigepma TpyOKH BiHOYKa; eMijiepMa BiATMHY BiHOYKa: b — ajakcianbHa,
B — abakcianbHa; I — BepxiBKa Biaruny; I — ckiagyacta KyTUKyna; /] — Ipysu;
E — cdepoxpucranu inyniHy; € — emigepma 3aB’ 431 MATOUKH 3 TBOPSITHUMHE BOJIOCKAMHU;
K — npuiiModKa MaTOYKH

TUHHM €MiIepMH 3aB’ 5131 MaTOUOK BiJl MAPEHXIMHUX A0 BUIOBXKEHUX (pHC. 5, €), MPSIMOKYT-
Hi a0 momepeyuHi cTiHKU ckouleHi. OmyieHHs po3pipkeHe. Bonocku miniliHi, ABOPSIHI,
3-xrituHHI (y MoHOTpadii onrcaHi, sSIK MoABIiHI). BHYTpilIHIN psiji BOJIOCKA CKIAAAETHCS 3
KOPOTKHMX TOBCTOCTIHHUX 0a3aJIbHUX KJIITHH 3 BY3bKOIO ITPO3EHXIMHOIO aIliKaJbHO KITITH-
HOTO, a 30BHIIIHIH — 3 O[{HI€T By3bKOi IPO3E€HXIMHOT KIIITHHH; BEPXiBKH KIIITHH PO3’€HAHI,
1HOZ1 3HAYHO, PO3TAIOBaHi YacTill Ha pi3HUX piBHAX. [lamyc, abo uyOok yTBOpeHuit Oa-
raTopsIAHUMHU ILETHHKAMH 3 MPO3EHXIMHUX BY3bKUX KIITHH, BEPXiBKH SIKMX 3arOCTpPEHI 1
BiJICTOOYpYEHI, 1110 BiAMOBIat0 OMUCY B MOHOTpadii.

Tpybuacma keimka. Bynosa enigepmu 3aB’s3i1, nanyca, TpyOKr BiHOYKa, & TAKOXK THIT
BOJIOCKIB Y OCHOBH 1i BIITMHY TaKi caMmi, sIK y HECIPaBKHbOSI3MYKOBOT KBITKH. 3piJKa
TaKi BOJIOCKH TPAIUIAIOTHCS Ha 3yOrsax Biaruny. Kimitnan abakcianpHoi emigepmu (puc.
6, A) B OCHOBI BiAruHy i 3yOLiB BiJ NPO3CHXIMHUX 10 MAPEHXIMHUX, 3 XBUISICTUMHU a00
OpSIMEMH, HE3HAYHO MOTOBIICHUMH OOOJIOHKaMH, KyTHKYyJa MO3JAO0BKHBO CKIaa4yacTa.
Knitnau BepxiBKM 3yOLliB BIATMHY MapeHXiMHI, MalOTh MOTOBINEHI MOPUCTI OOOJIOHKH
(puc. 6, b).

Kiitnan amakcianpHOT emigepMu 3yOIiiB BiATWHY 1 HOTO 3aropHyTOrO Kparo (puc. 6, B)
BHJIOBXKEHI 3 OITyKJIOK 30BHIIIHEOK OOOJIOHKOIO 1 MOTEPEUHO-CKIIAI4acTOI KYTHKYIIOKO.
B3nosx kpato (puc. 6, B) — BUZOBKEHI 3 OMYKJIOIO 30BHIIIHBOIO 0OOJIOHKOIO 1 momepe-
YHO-CKJIA[9aCTOI0 KyTHUKYJIOI0. B310BK Kparo iHOAI B KIIITHHAX MICTUTBCS PEUOBMHA, sKa
3abapBimoeTbest Cynanom I B poxxeBo-romMapaHueBHii KOIip.

BepxiBku 3y01iB (puc. 6, ') 3aKiHUYOTbCS ITyYKaMH COCOUYKOIOIIOHUX BOJIOCKIB 3
OKPYIJIUMH, NMIPUTYIUICHUMH 1 JBOJIOTIATEBMMH BepxiBKaMu. Jlonari mpuitMOYKH MaTouku
JaHueTHi (puc. 6, /), BKpUTi 10 peOpaM B HHKHINA 4aCTHHI KOPOTKMMH COCOUYKAMH 3 KO-
PUYHEBHM BMICTOM, a Y BEpXHill — O1JIbII JOBTUMH COCOYKaMH O€3 BMICTY.
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Puc. 6. MikpockoniuHi o3Haku Tpyd4acToi KBiTKH:
A — abakcianpHa emijiepMa BiITMHY BiHOYKA; b — eriepMa BepXiBKH 3yOIliB 3
abakciampHOTO OOKY; B — emijiepMa aakciaabHOTO 00Ky 3yOIls BiHOYKA;
I"— BepxiBKka 3y0O11iB BiHOUKa 3 aJaKciaibHOro OOKY; /[ — MpUiMOYKa MaTOUKH

V kITiTHHAX BIHOYKIB HECTIPABKHBOSI3MYKOBHX 1 TPYyOUaCTHX KBITOK HasTBHI XpOMOTIJIac-
TH 1 KPAIJIMHA BKJIFOYEHB CBITIIO-)KOBTOTO KOJIBOPY (pHC. 5, 6, B), MakcuMaibHa KITbKICTh
SIKUX CITOCTEPIraeThCs B BEPXHIM YacTHHI BiHOUKIB. /)i KINITHH TPyOKH BiHOYKA i CTOBII-
YKMKa MaTOYKH XapakTepHa HasiBHICTh ApiOHUX Apy3 (puc. 5, /), a y dikcoBaHiil CUpOBHHI
IHOJII CIIOCTEPIrarThCsl CKyITUeHHs CepOKPUCTANIIB iHYIiHY (puc. 5, E).

TakuM YMHOM, BUKOHAHI J0CHIPKCHHS aHATOMIYHOT Oy/IOBH BITUM3HIHHX 3Pa3KiB Tpa-
BU 30JIOTYLIHMKA KAHAJCHKOI'O Jajiy 3MOTY BHSBHMTH HHU3KY OCOOJIMBOCTEHl aHATOMIUHOI
OynoBu cTedna, TUCTKIB, INCTOYKIB OOTOPTKU Ta KBITOK. J[0 HABaKIMBIIIAX MOXKHA BiJl-
HECTH:

1. Kunituam emigepmu cTebna napeHXiMHi, IpSAMOCTIHHI, 3 MOTOBIICHUMH ITOPUCTHU-
MU 000JIOHKaMH, JTUCTKA — HE TUIbKM XBUJISCTI Ta 3BUBHUCTI, a il TpsiMi; OLIATIPOIUXOBUX
KJITITHH 3-5.

2. Kituau abakcianpHOI €ImigepMu TOJOBHOI KUJIKU i3 3HAYHO IMOTOBIICHUMH I10-
pucTUMH 000JIOHKaMH.

3. HasBuicTp B omymieHHi crebia i JIMCTKIB 3 TUITM BOJIOCKIB:

® MPOCTHX JOBTHUX, NMEPEeBaKHO 5—8-KMTUHHHX (70 20), yacTime 3 HOTOBLHICHUMHU
000JIOHKaMH Ta FOCTPOKIHIIEBOIO MTPO3EHXIMHOIO aIliKalbHOK KIITHHOI;

®  TPOCTUX KOPOTKHX, 2—3-KIITHHHHX, 13 MPO3EHXIMHOIO TOHKOCTIHHOIO aITiKallb-
HOIO KJIITHHOIO, SIKa MOXE CIIaJaTUCs;

®  KOPOTKHX TOJIOBYACTHX 13 2—3-KIIITUHHOI HDXKKOIO 1 OKPYIJIOI OJHOKJIITHHHOIO
TOJTiBKOIO.

4. HasBHiCTh B ONYIICHH] IOBEPXHI 1 KParo JINCTOYKIB OOTOPTKH MPOCTHX KOPOTKHX
3—4-KJNITHHHUX BOJOCKIB, a TAKOXK 1X MOJUdiKalliii, B OMYIICHH] BIHOYKIB KBITOK — Oararo-
KIIITHHHAX TBOPSIHUX BOJOCKIB, B OMYIICHHI 3aB’5131 3-KIIITUHHUX TBOPSIHUX BOJOCKIB,
BEPXIBKH SIKMX PO3XOAATHCS.

5. CuipaibHi, JpabUHYACTi, HOPHUCTI Ta CiTYACTI CyAUHHU cTeba.

6. BunopxeHi Ta OKpYyIJIi CXU30T'€HHI CTPYKTYPH, SIKi CYyITPOBOXKYIOTH IPOBIIHI IMy4-
KH B CTeOIax, JJUCTKAX 1 JINCTOYKAX OOTOPTKHU.

7. Cdepokpucranu iHy/IiHY B MapeHXiMi 1 CyauHax cTediia, B KIITHHAX BIHOYKIB HE-
CIPaBXHbOS3NYKOBUX KBITOK.

BucHnoBok

JocaimxeHo cepii BITYM3HAHOI CUPOBHHH 30JI0TYIIHUKA KaHAJACHKOTO 32 aHATOMIYHH-
MU 03HaKaMH, BU3HAUE€HO CYKYITHOCTI 1HIUBITyabHUX 03HAK BUAy. OneprkaHi pe3yabraTu
MOXYTh OyTH BUKOPHCTaHI B CUCTEMATHI[l POCIHH JJIsl TIOPIBHSUIBHOTO aHali3y MopQoio-
TIYHO OM3BKUX BUIIB pOmy 30JOTYITHHK, & TAKOX JUTS JOTIOBHEHHS PO3Iiny «ImeHTudika-
st b» monorpadii DY 2.0 «3010TynIHAK.
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Hayionanenuii papmayesmuunuii ynieepcumem, m. Xapxie

JOCJIDKEHHS AHATOMIYHIX O3HAK TPABU 30JIOTYIIHUKA KAHAICBKOT O,
IHTPOYKOBAHOI'O B YKPATHI

KurouoBi c10Ba: 30710TyIIHUK KaHAICHKUI, aHATOMIYHI O3HAKH, CTEONa, JINCTS
AHOTAINIIA

Y monorpadii «3onorymrauk» JDY 2,0 onucano 3aranbHi MOp(HOIOro-aHATOMIUHI O3HAKHM JBOX BHUJIIB
— Solidago gigantea Ait 1 Solidago canadensis L., sixi € cxoxxumu. He BCi JiarHOCTHYHI 03HAKH MOYKHA BH3Ha-
YUTH Y TOPOIIKOBAHIH CUPOBHHI. AKTyalbHUM OyN0 JOCTITUTH BITYM3HSHI cepii TpaBU 30J0TYIIHUKA KaHaI-
CBHKOTO, BU3HAUUTH J0JJATKOBI AiarHOCTUYHI O3HAKH.

Meroro po6OTH € JOCIIKEHHS Cepiil BITIN3HIHOI CHPOBHHH 30JI0TYIIHHIKA KaHA/ICHKOTO 32 aHATOMITHIMHU
O3HAKaMH Ta BU3HAYCHHS CYKYITHOCTI iHMBIyaJbHUX O3HAK BUJLY JUISl BCTAHOBJICHHS TOTOKHOCTI CUPOBHHH.

OO0’ eKTOM JIOCITIKEHHST OYyJIN 3pa3K TPaBHU 30JI0TYIIHMKA KaHAICHKOTO, sIKi 3aroToBsii B ceprHi 2020 p.
y obnactsix Yipaiau. Y po6oTi BukopucToByBanu kamepy iPhone XR, mikpockom Item PB-2610 V.

J10 BayK/IMBUX O3HAK aHATOMIYHOI OyZOBH CHPOBHHH 30JI0TYIIIHHKA KaHA/ICHKOTO BITHECEHO: KJIITHHU €Ili-
JiepME cTeblia mapeHXiMHi, IPSAMOCTIHHI, 3 TOPUCTUMH 00OTOHKAMH, JIMCTKA — 3BUBUCTOCTIHHI Ta MPSMOCTIH-
Hi; HasBHICTP B OITyIICHHI CTE0Ma 1 JIUCTKIB 3-X THITIB BOJIOCKIB — IIPOCTHUX MOBIHX, S—8-kmitnHHAX (10 20), 3
MOTOBIICHUMHU 000JIOHKaMHU Ta TOCTPOKIHIEBOIO KIITHHOIO, KOPOTKHX, 2—3-KIITHHHHUX, 31 CIIAJI0I0 aMiKaJIbHOIO
KJIITHHOIO, KOPOTKHUX T'OJIOBYACTHX 3 2—3-KIIITHHHOIO HIJKKOIO 1 OKPYIVIOIO OJHOKJIITHHHOIO TOJIBKOIO; Ha I10-
BEPXHI 1 Kparo JHUCTOYKIB OOTOPTKH — MPOCTI KOPOTKi 3—4-KITITHHHI BOJIOCKH; BIHOYKIB KBITOK — OaraTOKIITHHI
JIBOPSIIHI BOJIOCKH; CYOMHHU CTeONa CHipalibHi, ApaOuHYacTi, MOPHUCTI Ta CITYACTi; CXM30T€HHI CTPYKTypH B
cTebiax, JMCTKAX 1 JIMCTOYKAX OOropTKH; c(EepOKpUCTANH iHYIIHY B MapeHXiMi i cyanHax credina, KIiTHHAX
BiHOYKIB KBITOK.

JlocmimkeHo cepii BITYM3HAHOI CHUPOBHHH 30JIOTYIIIHUKA KaHAJACHKOTO 32 aHATOMIYHUMH O3HAKaMH, BU-
3HAYEHO CYKYIIHOCTI IHAMBIAyalbHUX O3HAK BUIY. OziepikaHi pe3ynbTaTd MOXYTh OyTH BUKOPHCTaHI B CHUCTe-
MATHIli POCIHH JUIS HOPIBHSIIBHOTO aHalli3y MOP(OIOTiYHO OIU3BKUX BUAIB POy 30JOTYIIHHUK, a TAKOXK IS
nonoBHeHHs po3aiy «lneHtudikaris by monorpadii DY 2.0 «30m0TyIHHK.

T. H. Tonrosas (https://orcid.org/0000-0003-3941-9127),
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Hayuonanenwiii hapmayesmuueckuii ynusepcumem, 2. Xapbkos

NCCIIEJOBAHUE AHATOMUWYECKNX ITP3HAKOB TPABBI 30JIOTAPHUKA KAHA/JICKOIO,
WHTPOJAYLIMPOBAHHOI'O B YKPAHE

KuroueBble ciioBa: 30J0TapHUK KaHAACKUH, aHATOMUYECKHE IPU3HAKH, CTEOIH, TUCThS
AHHOTALUA

B monorpadun «3omorapauk» 'Y 2,0 onmcansl o6mue MophoI0ro-aHaTOMHYECKHIE MPU3HAKU JBYX
BunoB — Solidago gigantea Ait u Solidago canadensis L., xoTopbie sBisitoTCs: cxoxkuMu. He Bce muarnocrudec-
KHe MPU3HAKU MOXKHO OTIPEAEINTH B TOPOIIKOBAHOM CHIphe. AKTYaJIbHBIM OBLIO HCCIIEI0BATh OTEUECTBEHHBIS
CepHH TPABHI 30JI0TApPHHUKA KAHAICKOTO, OTIPEAENIUTD JOMOIHUTEIbHBIC JHATHOCTHIECKUE TIPH3HAKH.

Llensto paboThl OBLIO MCCIENOBAHUE CEPUIl OTEUECTBEHHOTO ChIPbs 30JI0TAPHUKA KAHAJCKOTO 10 aHaTo-
MHYECKNM IIPH3HAKaM M ONpe/ieIeHHe COBOKYITHOCTH MHMBU/IyAIbHBIX IIPH3HAKOB BHIA VISl YCTAHOBJICHUS
TOXKIECTBA CHIPHS.

OOBeKTOM HCCIeIOBaHUS ObLIIM 00pa3Libl TPABbI 30JI0TAPHUKA KaHAJICKOTO, KOTOPBIC 3arOTABIMBAJIN B aB-
rycre 2020 r. B obnactax YkpanHsl. B padore ncronszosamm kamepy iPhone XR, mukpockor Item PB-2610 V.
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K BaKHBIM IpH3HAKaM aHATOMHYECKOTO CTPOEHUS CHIPbs 30I0TAPHHUKA KAHAJCKOTO OTHECEHBI: KIETKU
Snuacpmuca CTe6J'lH IMapCHXMUMHBIEC, MIPAMOCTCHHBIC, C ITIOPUCTBIMU OGOHO‘{KaMI/I, JINCTA — U3BUJIMCTOCTCHHBIC
U TIPSMOCTCHHBIC; HAJIW4MC B ONYIICHHN CTeONsI M JINCTBEB 3 THIIOB BOJIOCKOB — TIPOCTHIX JUIMHHBIX,
5-8-xmeTouHbIX (10 20), ¢ yTONIIEHHBIMI 000JIOYKAMHU U OCTPOKOHEYHOM KIIETKOM, KOPOTKHX, 2—3-KJIETOYHBIX,
CO CIaBILEHCs alMKaIbHOH KJIETKOH, KOPOTKUX IOJIOBYATHIX ¢ 2—3-KJIETOYHOW HOXKKOM M OKPYIJIONH OJHOKIIE-
TOYHOI TOJIOBKOIf; Ha MTOBEPXHOCTH M KPAIO JINCTOUYKOB OOEPTKH — MPOCTHIE KOPOTKUE 3—4-KIIETOUHBIE BOJIOC-
K1, BEHYMKOB I[BETKOB — MHOTOKJICTOYHBIE JBYPSITHBIE BOIOCKH; COCYIBI CTEOMs CITUpaIbHbIE, TeCTHUIHEIE,
MOPUCTBIE U CETYATHIE; CXM30TCHHBIE CTPYKTYPBI B CTEOJISX, JINCTHSIX U JIUCTOUYKAX 00epTKH; chepOKPHUCTAILIBI
UHYJIMHA B TAPEHXHUME U COCYJax CTeOs, KJIeTKaX BEHUHKOB IIBETKOB.

HccnenoBaHbl cepuy OTEYECTBEHHOTO CBHIPbS 30JI0TAPHUKA KAaHAJICKOTO MO AHATOMUYECKHM IPU3HA-
KaM, OIpeAeIeHbl COBOKYITHOCTH MHMBUIyabHBIX IPU3HAKOB BU/A. [lomydeHHbIe pe3ynbTaTbl MOTYT OBITh
HCTIOIb30BaHbI B CHCTEMATHKE PACTCHUH JUIsl CPAaBHUTEIEHOTO aHaIH3a MOP(OIOTHIeCKH OIM3KUX BUIOB POsia
30I0TapHUK, a TaKKe Ui TOoToaHeHus pasnena «nearnukanus b» monorpadguu ['®Y 2.0 «3omotapHUK».

T. M. Gontova (https://orcid.org/0000-0003-3941-9127),

V. P. Rudenko (https://orcid.org/0000-0003-0018-2134),

[ V. P. Gaponenkol (https://orcid.org/0000-0003-1013-278X),

S. A. Kozyra (https://orcid.org/0000-0002-7104-4372),

S. V. Romanova (https://orcid.org/0000-0002-9686-430X)

National University of Pharmacy, Kharkiv

INVESTIGATION OF ANATOMICAL SIGNS OF CANADIAN GOLDENROD HERBS, INTRODUCED
IN UKRAINE

Key words: canadian goldenrod, anatomical features, stem, leaf

ABSTRACT

The monograph «Goldenrod» SPhU 2.0 describes the general morphological and anatomical features of
two species — Solidago gigantea Ait and Solidago canadensis L., which are similar. Not all diagnostic signs can
be identified in powdered raw materials. It was important to investigate domestic series of canadian goldenrod
and to identify additional diagnostic signs.

The aim of the work was to study the series of domestic raw materials of canadian goldenrod by anatomical
features and to determine the totality of individual features of the species to establish the identity of raw
materials.

The object of the study were samples of canadian goldenrod grass, which were harvested in August 2020
in the regions of Ukraine. We used an iPhone XR camera, Item PB-2610 V microscope.

Important features of the anatomical structure of the raw material of canadian goldenrod include: the
cells of the stem epidermis are parenchymal, ortho-walled, porous, the leaves — sinuous- and ortho-walled.
The presence in the pubescence of stems and leaves 3 types of hairs: simple long, 5-8-celled (up to 20),
with thickened walls and pointed cell; short, 2—3-celled, with a dormant apical cell; short and headed with a
2-3-celled stalk and a rounded unicellular head; on the surface and edge of the leaves of the involucre — simple
short and 3—4-cell hairs, corollas of flowers — multicellular double-row hairs; stem vessels are spiral, ladder,
porous and reticulate; schizogenous structures in the stems, leaves and leaves of the involucre; sphenocrystals
of inulin in the parenchyma and vessels of the stem, the cells of the corollas of flowers.

A series of domestic raw materials of canadian goldenrod has been studied according to anatomical
features, a set of individual features of the species has been determined. The obtained results can be used in
plant taxonomy for comparative analysis of morphologically similar species of the genus Zolotushnik, as well
as to supplement the section «Identification B» of the monograph SPhU 2.0 «Zolotushnik».

Enexmponna adpeca ons nucmyeanmsi 3 asmopamu. tetianaviola@ukr.net
(T'onToBa T. M.)
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KJIHIYHA ®APMALISA I PAPMAKOJIOI'ISA
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THE EFFECT OF DIFFERENT DOSES OF OCTENIDINE HEXAFLUOROSILICATE ON
THE DEVELOPMENT OF DENTAL CARIES IN RATS

Keywords: octenidine hexafluorosilicate, caries-preventive efficacy

Sx Bimomo [1], kapiec 3y0iB € OIHUM 13 HAMMOMIUPEHIMINX 3aXBOPIOBAHD, & JUIS TUTS-
YOro BIKY IS ITATOJIOTIS TIOCiTa€e TepIIe MicIie cepell XPOHITHHUX 3aXBOPIOBAHD 1 Ma€ Xapak-
Tep maHAeMii. Y cydacHOMY apceHali 3aco0iB JIiKyBaHHS 1 MPODiTaKTHKH Kapiecy Jiaupy-
1041 TTO3U LT 3aliMaroTh PTOPUIHI MpenapaTH — HaTPiro, Kallito PTOPUAHU, 0J10Ba TUPTOPU,
Harpito MoHOpTOphOoCchar, niamincpiona gpropun [2].

B ocraHHe HecATHIIITTS SIK IEPCIIEKTUBHI aHTHKAPIECHI Ta TIIOCCHCUTUBHI areHTH
aKTUBHO BUBYAIOTH aMoHito Tekcadropocuiikar (AI'DPC) i rekcadTopoCHIIiKaTH Opra-
HIYHHX aMOHI€BHUX KaTiOHIB [3], 10 MafOTh MEBHI ITepeBaraMu IMOPiBHIHO 3 TPaAUITiHHU-
MU (QTOPUAHMMU NpenaparaMu. Pe3ynbraTé BUBYCHHS TiIOCCHCUTUBHUX BIACTUBOCTEH
rekcaTopoCHIIiKaTiB aMiHOKUCIOT [4, 5] Blepiie mpoaeMOHCTPYBaiu AudepeHIiitHmni
BIUTUB 010JIOTIYHO aKTUBHOTO aMOHIMHOTO KaTiOHA Ha TIIOCEHCUTUBHY JIIF0 BIJIOBIIHO-
ro rekcadTopocuiikaTa: epexij Bij «HeuTpanbHoi» amoHilHoi com AI'®C no «6ioak-
THBHOT» COJII IITyTaMiHOBOI KMCJIOTH TIOMITHO 301JIBIITYBaB aKTUBHICTE cIONyKH. L cama
i1ess BUKOpHUCTaHa B pO0OTax, Jie SIK aHTUKAPIECHI areHTH BUBYAIH rekcadTopocuiika-
7 xnoprekcuauny (C,,H,,CLN )SiF,, nomirexcamerunryanigunito (C, H,N))(SiF)), .
i nerunmipuauniro (C, H, N) SiF, kaTioHn sxux MarTh BUPaKEHY aHTHOAKTEPiaabHy
aKTUBHICTH [3].

Panime namm Oyno onepxaHo okreHiauHy rekcapropocuiikar (C, H N,)SiF
(OI'®C) [3], BUBUEHO HOTO BIIMB Ha CTaH MapoOJOHTA Y IIypiB 3a €KCIIEPUMEHTAIBHOI
natoJsorii kapiecy [6]. [lomanpioo MeToI0 WX AOCIIHKEHb CTAJI0 BHBUYCHHS BIUIMBY
pizaux 103 OI'®C Ha ypakeHicTh 3y0iB KapiecoM y HIypiB, sSIKi OTPUMYBaJH Kapi€COTeH-
HUH parioH.

MaTepiaaum Ta MeTOIM AOCJiAKeHHH

Cunre3oBannii Hamu paHime OI'@C BUKOPHCTOBYBAIN B CKIafi (iToresiB Ha OCHOBI
Na-coiti kKapOOKCHMETHITIIEIION03H. JloCiipkeHHsT Ha TBApUHAX 3MIHCHIOBAIIN 3 TOTPUMaH-
HSIM TI0JIOXKEHB «CBPOIEHChKOT KOHBEHLIT PO 3aXUCT XPEOETHUX TBAPHH, SIKHX BUKOPUCTO-
BYIOTb JUIS €KCIIEPUMEHTAIbHUX Ta IHIIMX HayKoBUX winei» (CtpacOypr, 1986) ta 3akony
Vkpainu «IIpo 3axucT TBapuH BiJ] )KOPCTOKOTO ToBOmKeHHs» (YKpaiHa, 2006). Excriepu-
MeHTH OyJ0 BUKOHAHO Ha 25 Ounmux mrypax umiHii Bicrap (cammi, 3 MicsIi, BUXinHa jKrBa
Maca 214 1), po3noniieHnx y 5 piBHUAX TPYIL: 1-a — KOHTpomb (iHTaKkTHI), 2-Ty, 3-T10, 4-TYy 1
5-Ty TpyIH yTpUMyBalii Ha KapiecoreHHomy pamtioni Credana (KI'P) [7]. Llypu 2-i rpymu
OTPHUMYBAJIH aruliKauii «1opoxkHbOro» refio (6e3 OI'@C), 3-1s1 rpyna oTpuMyBaa HIOAEHHI

© Komnexrus aBTopis, 2021
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arpmikarii remo 3 OI'®C (1 mr/min), 4-a rpyna — 3 KOHIICHTPAITIE0 2 MT/MIT 1 5-a — 3 KOHIICH-
tparieto 4 mr/mi. Jlo6osa mo3a OI'PC cranosuna B 3-i rpymi 1,4 mr/kr, B 4-i — 2,8 Mr/kr i
B 5-i1 — 5,6 mr/kr (B mepepaxyHky Ha ¢rop 0,22 mr/kr, 0,44 mr/kr 1 0,88 MI/Kr BiAnoBigHO).

EBranasito TBapuH 3filicHIOBanu Ha 36-i eHb €KCIEPUMEHTY il TIONEHTaJIOBUM
Hapko3oM (20 MI/KT) OUISIXOM TOTAJIbHOTO KPOBOITYCKaHHS 3 ceplisl. ButsiryBanu 3 pisiis
yJIbIly, B TOMOI'€HATI SIKOT BU3HAYAIM aKTHBHICTB JIy)KHOT (JID) i kucnoi (KD) docdaras
[8], emactaszu [9] 1 mizommmy [10].

3a criBBigHomenHs M JIO/KD pospaxoByBanu minepamizytounii ingexc (MI) [11]. Bin-
JUISIIM WIeJIeny 1 MiIpaxoByBalu KUIbKICTh 1 MMOMHY Kapio3HUX ypaxeHs 3y0is [12]. Ka-
piectipodinaktiuny eexruBHicts (KIIE) po3paxoByBanu 3a popmynoro:

KIIE =[A — B/A] -100%,

Jie A — 9uCIlo Kapio3HUX ypakeHb Yy HIypiB, ki orpumyBanu KI'P;

b — umncno kapio3HUX ypakeHb y HIypiB, ki orpumyBaan KI'P + dropnpenapar.

V sicHaX BU3HAYalu aKTUBHICTH enactasu [9], mizouumy [10] 1 ypeasu [13]. 3a criBBin-
HOILIEHHSM BiJITHOCHMX aKTUBHOCTEH ypeasu 1 Ji301MMYy B CUPOBATIII KPOBI pO3paxoByBald
cTyniHb auc6iosy o JleBuipromy [14].

Pesynbraty mocmimpkeHb MigAaBad CTAaHIAPTHIM CTaTUCTUYHIN 00poOIli, po3paxoBy-
Baym cepenHe apupmernane (M), MOMUIKy cepenHboapudmernaHoro (£ m). [lopiBHSIHHS
MOKA3HUKIB Y Ipynax poouiu 3a t-kpurepieM CTbrogeHTa. 3a 10CTOBIpHI BiIMIiHHOCTI Opa-
yu naui 3 p < 0,05 [15].

Pe3yabTaTm gocaigxkeHHsd Ta O0OTOBOPEeHHH

V tabn. 1 mogaHo pe3ynabTaTh BU3HAYCHHS ypaXeHOCTI 3y0iB kKapiecoM. I3 mux maHux
BuaHO, o KI'P He 30imbmiye KibKICTh KapiO3HUX YpaskeHb, a MICHA aruTiKarii reliB 3
OI'®C ix KiJbKICTh AOCTOBIPHO 3HMXKYETbCs. HalOinbin eeKTHBHUM BHSABUBCS Tellb 13
koHreHTpaniero OI'®C, piBHOW0 2 Mr/mi, xo4a i renb i3 koHneHTpaiiero OI'dC 1 mr/mn
nokasaB 3HWKeHHs Ha 33,3%. Cxoxi pe3yabTaru OepKaHo 1y pasi Ol[iHIOBaHHS ITHOUHH
Kapio3HHUX ypaKeHb.

Taonumsa 1
BiuinB pi3HHX /103 OKTEHIIMHY rekca)TOPOCUIIKATY HA KUIBKICTh Ta INTUOUHY
KApio3HUX ypaskeHb 3y0iB y mypiB

Ne KiabkicTh kapio3nux I'muduna kapiosHux
3/m Tpynu ypaxens Ha 1 mypa ypaxkeHb y 6ajnax

1 Kontpoin 6,6 £0,6 72+0,8

2 KI'P 6,6 +0,7* 6,6 +0,7*

3 KI'P + OI'®C, 1 mr/ma 4,4 +0,8%* 4,4 +0,8%*

4 KI'P + OI'®dC, 2 Mr/min 4,2 +0,4%* 4,5 +0,3%*

5 KI'P + OI'®C, 4 mMr/ma 5,0+ 0,8%* 5,0 +0,8%*
Mpumirtku: *—pizauus 3 rpynoro 1 gocrosipHa (p <0,05); ** — pisHui 3 rpynoro 2 nocroBipHa (p < 0,05).

Po3paxoBaHa 3a IUMH TOKa3HUKaMU KapiectipodilakTuiHa e(pEeKTUBHICTh JOPIBHIOE
s remro 3 1 mr/mia OI'®C 33,3%, ms remro 3 2 mr/mi — 36,4% 1 st rero 3 4 Mr/ma —
24.2% (puc. 1).

V Tabiu. 2 HaBEACHO pPe3yNbTaTh BU3HAYCHHS aKTHBHOCTI (hocdaras i MiHepasi3yruo-
ro iaaekcy (MI) y mymemi 3y6iB. Bumno, mo y nrypis, siki orpumyBanu KI'P, noctoBipHO
3HIKYETHCSI aKTUBHICTH JID (110 € MapkepoM 0cTeo0acTiB) i JOCTOBIPHO TiIBHIIY€THCS
akTuBHICTH KO (1110 € MapkepoM O0CTEOKIACTIB), IO Jae 3Ha4He 3HWkeHHs MI 3 43,9 1o
28.9. Amnikauii reni 3 OI'®C noBepTatoTh 10 PiBHS KOHTPOJIIO aKTUBHICTH 000X (ocda-
Ta3 i Maike TIOBHICTIO HOpMalli3ytoTh iHAekc MI, mpuuoMy Halie)eKTHBHIIIUM BUSBUBCSI
reiib 13 koHueHrpaiiero OI'dC 2 mr/mi.
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Puc. 1. KapiecnpodisiakTuuHa epeKTUBHICTH Pi3HUX 103 OKTEHiIUHY

BnuiuB pizHUX 103 OKTeHiAUHY rekcadTopocuIikaTy Ha aKTUBHICTh (pocdaTas

rekcagropocuiaikary

nmyJbnu 3y0iB y urypiB

Taonuumsa 2

o () K®

i;rn Tpymu MK:J:caT,/Kr MK-Ka”l,"/Kl" MI

1 KonTpons 1220 + 100 27,8+ 1,4 439+33

2 KI'P 950 + 60* 32,9 +£2,0% 28,9 +2,4%

3 KI'P + OI'®C, | mMr/ma 1210 + 60** 31,9 +£4,2%* 37,9 +3,1**

4 KI'P + OT'®DC, 2 mr/ma 1150+ 110 27,4+3,0 42,0 + 3,5%*

5 KI'P + OI'®dC, 4 mr/min 1190 + 60** 31,9+2,0 37,3 £2,9%*
Mpumirtku: *—pizauus 3 rpynoro 1 gocrosipHa (p < 0,05); ** — pisHui 3 rpynoro 2 nocroBipHa (p < 0,05).

Ha puc. 2 HaBeieHO aKTHUBHICTD elacTa3y MyabIH 3y0iB LIypiB, siki oTpumyBanu KI'P i
arutikaii renis 3 O @C. Bugno, 1o y mypis, siki orpumysaiu KI'P, cioctepiraerses TeH-
JICHITIS JI0 TIABUILEHHS aKTUBHOCTI enacrasu (Ha 16%, npote p > 0,05). Artikariii resis i3
1 mr/mi 1 2 mr/mur OI'®OC 3HIKYIOTH aKTHBHICTE enacta3u Ha 6% 1 12% BianmoBiaHO, TOAI
K arutikanii remo 3 4 mr/mi OI'®C He nanu 3HMKEHHST aKTUBHOCTI €J1aCTa3H.
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Puc. 2. AKTHBHicTB e1acTa3u B MyJibIi 3y0iB IIYPIB, IKi OTPUMYBaJIN OKTEHIAUHY
rekca)TopocuJikar:

1 — Konutpomns; 2— KI'P; 3—KI'P + OI'®C (1 mr/min); 4 — KI'P + OI'®C (2 mr/mn);

5 —KI'P + OI'®C (4 mr/mi)
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Ha puc. 3 mogano pe3ynbpraTi BU3HAUYCHHS CTYIICHS AUCO103y B CHPOBATIII KPOBI IIIyPiB
3a CHiBBITHOIICHHSM BiTHOCHUX aKTUBHOCTEH ypeasu 1 Ji3omumy. 3 IUX JaHUX BHUILIUBAE,
mo KI'P cipuuuHioe po3BUTOK TeHEepaizoBaHOro aucbiosy (Ipapia, B MaJIOMy CTYIICHI,
omHak p < 0,05). Amnikanii remni 3 OI'®C 10CTOBIpHO 3HWKYIOTh CTYIiHb TUCO103y (0CO-
OmmBo reni 3 korneHtpatieto OI'OC 11 2 mr/mn).
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Puc. 3. BluInB pi3HHX 103 OKTEeHiIMHY reKca) TOPOCHIIKATY HA CTYIiHb 1uc0io3y B
CHPOBATHi KPOBi IIypiB, AKi OTPUMYBAJIH KapiecOreHHUI panioH:
1 — xoutpone; 2 — KI'P; 3 — KI'P + OI'®C (1 mr/mn); 4 — KI'P + OT'®C (2 mr/mmn);

5 —KI'P + OI'dC (4 mr/min)
MMpumiTkn: * —pisaund 3 rpynoto 1 goctosipHa (p < 0,05); ** — pisnuit 3 rpynoro 2 gocroBipHa (p < 0,05).

TakuM YMHOM, BHUIICHABEACHI PE3yNbTaTH BUBYCHHS BJIACTUBOCTECH OKTCHIJIMHY T'eK-
caTopocmITikaTy IMmiaTBEPIKYIOTh HOTO TOCUTH BHCOKY KapiecripodilakTHuHy e(peKTHB-
HicTh [3], 0 Aae 3MOTY BifiHECTH HOTO 0 TIOTEHIIHNX 3ac00iB JiKyBaHHS Ta npodimak-
THUKH 3aXBOPIOBaHb Kapiecy.

BucHoBkH

1. Ha miacraBi ekCriepuMEHTAIBHIX JOCIIKEHb BCTAHOBJICHO, 110 OpaJIbHI aruTiKamii
TeIliB, IO MICTATh OKTEHITUHY TeKcapTOPOCHITIKAT, 3HIKYIOTh YpakKeHICTh 3y0iB Kapie-
coM, 301IBIIYIOTh MiHEpaNi3ylody aKTUBHICTh MYJBIH 1 3HIKYIOTH CTYITiHb T€HEpai30-
BaHOTO A1c0i03y MOPIBHSIHO 31 IIypaMH, IKMX YTPUMYBAJIX Ha KapieCOT€HHOMY paLlioHi.

2. Halie)eKTHBHIIINM CTaB TeNb 13 KOHICHTPALIIEI0 OKTEHIINHY rekcadTOpOCHITiKaTy
2 Mr/Mi, 10 BiAMOBigae 1031 2,2 MI/KT.
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Ooecvrutl HayioHanbHULL MeOUUHULl YHigepcumen

BIUIMB PI3HUX O3 OKTEHIJUHY 'EKCA®TOPOCUJIIKATY HA YPAXXEHICTH KAPIECOM
3VEIB V LIIYPIB

Ki1ro4oBi cjioBa: okTeHIIMHY rekcaQ TOPOCUITIKAT, KapiecpoinakTHiHa e(EeKTUBHICTD
AHOTALNIIA

CporozHi sIK MOTEHIINHHI aHTHKAPIECHI areHTH aKTHBHO BHBYAIOTh AMOHIIO reKCa(TOPOCHITIKAT 1 rekca-
(hropocutikaT OpraHivHUX aMOHIEBHX KaTiOHIB, SIKi IEMOHCTPYIOTh IIEBHI IEpeBary MOPiBHAHO 3 TPAAULIITHO
BHUKOPHCTOBYBaHHMH CIIOTyKaMu (Topy. PaHime Oyio mokaszaHo, 1o rekcagTopoCHitikaTi 3 0aKTepUIHIHIMI
KaTiOHaMH XJIOPTeKCHUANHY, IOJIreKCaMeTHICHIYaHIIUHY 1 HeTWINIPUINHII0 e(EKTHBHO 3MEHIIYIOTh Kilb-
KicTh 1 MTMOMHY Kapio3HHUX ypaskeHb 3y0iB y IIyPiB Ta OJHOYACHO CYTTEBO MOIMIIYIOTH O10XiMiUHI TOKa3HUKH
MyJIBIHN 3y0iB.

Mera po6oTH — BUBUCHHS BIUIUBY Pi3HHX 103 OKTEHIMHY reKca)TOpOCHIIIKaTy Ha YPakeHICTh 3y0iB Ka-
piecoM y mIypiB, SKi OTpUMYBaJIH Kapi€COTCHHUH pallioH.

[penapartu okTeHiqUHY rekcapTOPOCHITIKAaTy HAHOCHIM Ha 3yOW Ta sicHa IIypiB y CKiaji Qitorento Ha
ocHOBI Na-coti KapOOKCHMETHIIIEIION03H. Y MyJIbIIi Pi3IiB BU3HAYAIN aKTHBHICTS JIyXKHOI 1 kucioi pocdaras,
eJ1acTasH, Ji30IIMY Ta PO3PaxoBYBalIM MiHepasizytounii inaekc. [linpaxoByBaau KiTbKICTh 1 MMOMHY Kapio3-
HUX ypakeHb 3y0iB Ta oOuucmoBamy KapiecnpopiiakTHuHy eQeKTHBHICTb. Y sICHaX BH3HAYaJld aKTHBHICTh
enacTasy, KaTajasH, Ji30IUMy Ta ypeas3n, BU3HAUalIl CTyIiHb aTpodii aapBeosIpHOro BipoCTKa.

BusHaueHHs ypakeHOCTI 3y0iB KapiecoM MOKa3ye, 10 KapieCOreHHUH paLlioH He 301IbIIy€e KUTBKICTh Kapi-
03HUX YPa)KeHb, a IMICIISI aruTiKalii resIiB 3 OKTeHIIMHY TeKcadTOPOCHITIKATOM X KiJIbKICTh JTOCTOBIPHO 3HMKY-
eTbes. Halle(heKTHBHIIINM BUSIBHBCS TeJIb 13 KOHIICHTPAIII€I0 OKTEHIINHY TeKCapTOPOCUITIKATY, piBHOIO 2 Mr/
MJI, X04a i KOHLeHTpauis | Mr/mi nokasaina 3HikeHHs Ha 33,3%. PospaxoBana kapiecnpodinakriuyna edex-
TUBHICTb TOPIBHIOE JUIS TEJTO 3 1 MI/MIT OKTeHITUHY rekcadTopocuiikary 33,3%, ms remto 3 2 mr/mi — 36,4%
i st rerro 3 4 mr/mit — 24,2%. Iloka3aHo, 10 y IIypiB, sKi OTpUMYBaJIH Kapi€COTeHHMH pallioH, JOCTOBIpHO
3HIKYETHCSI aKTHBHICTB JTy)HOT ocdaTaszu i JOCTOBIPHO MiZABUIIYETHCSI aKTUBHICTH KUCIOI (ocdarasu, mo
Jlae 3HaYHE 3HIDKEHHS MiHepaizytouoro iHaekcy 3 43,9 no 28,9. Aruikauii reiiB 3 OKTeHIIUHY rekcadgropo-
CHJTIKATOM TIOBEPTAIOTH IO PIBHS KOHTPOIO aKTHBHICTH 000X (ocdaras i Maiike MOBHICTIO HOPMAIi3yIOTh
MiHepati3ylouuii iHIeKC, MPUUOMY Haile(DeKTUBHIIINM BUSIBUBCSI T€Ib i3 KOHILIEHTPALIIEI0 OKTeHIANHY rekcad-
Topocwiikary 2 Mr/mul. Arutikauii remiB i3 1 Mr/mit i 2 MI/Mil OKTEHIIMHY rekcaTOPOCHITIKATy 3HIKYIOTh
aKTHBHICTH eJacTa3u Ha 6% i 12% BigmoBigHO, TOI SK aIUTiKaIii Teto 3 4 MI/MJI OKTCHIHHY TeKcapTOpoCH-
JiKaTy He Jajy 3HWKEHHS aKTUBHOCTI ejacTasu. I3 pe3ynabraTiB BU3HAYEHHs CTyMeHs Iuc0io3y B CHpPOBATI
KPOBI IIypiB BUJIHO, 110 KAPIECOTCHHUIA PalliOH CIIPUYNHIOE PO3BUTOK T'€HEPali30BaHOrO TUCOi03y. ATUTiKaIil
TeJiB 3 OKTEHIINHY rekcad) TOPOCHIIIKATOM JJOCTOBIPHO 3HIWKYIOTh CTYIIIHB AHC0103y, 0COOIMBO refli 3 KOHIICH-
Tpariero 112 mMr/mi.

OpastbHi aruTikarii redis, Mo MICTSATh OKTEHIANHY TeKcadTOPOCHIIIKAT, 3HIKYIOTh YPaKEeHICTh 3y0iB Ka-
piecoM, 30UTBIIYIOTE MiHEpai3yl0dy aKTUBHICTH IYJBIH 1 3HIKYIOTh CTYIIIHb T'€HEPANi30BaHOTO IHCO103y.
HaiieeKTHBHIIINM CTaB Tellb 3 KOHLEHTPAIIEI0 OKTEHIUHY rekcad)TopoCHITikaTy 2 Mr/Mi, IIO BiJIOBiga€e
11031 2,2 MI/KT.
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Ooeccruil HAYUOHATLHBIT MEOUYUHCKULL YHUSEPCUment

BJIMSTHUE PA3HBIX 103 OKTEHUJIMHA TEKCA®TOPOCHIINKATA HA TIOPAXXEHHOCTD
KAPHUECOM 3YBOB V KPBIC

KoroueBnie ciioBa: okTeHHANHA TeKcad TOPOCHIIMKAT, KapuecnpoduiakTnaeckas 3pQeKTHBHOCT
AHHOTALIUA

B Hacrosiiee BpeMms Kak IOTCHIMAJIbHbIC AaHTHKAPUECHBIE areHThl aKTUBHO M3Y4YalOT aMMOHMS TeKca-
(hTOpoCHIIMKAT U TeKcadTOPOCHIMKATBl OPraHUYECKHX aMMOHHEBBIX KAaTHOHOB, KOTOPBIE JIEMOHCTPHPYIOT
OlIpe/IeNICHHbIE MPEUMYIIECTBA [0 CPABHEHHUIO C TPAINIIMOHHO HCTIONB3YEMbIMH COeIMHeHUIMH dTopa. Panee
OBLJIO MOKA3aHO, YTO IeKCad)TOPOCHIINKATEI C OAKTEPHLIMHBIMU KATHOHAMH XJIOPTEKCHIANHA, NOJIUIeKCAMETH-
JICHTyaHHUJIMHA U HEeTHIMUPUIMHUS P (QEKTHBHO YMEHBIIAIOT KOJINYSCTBO U ITyOHHY KapHO3HBIX TTOPasKeHUH
3y0O0B Y KPbIC U OJJHOBPEMEHHO CYLIECTBEHHO YITyYIIAI0T OMOXHMHYECKHE MTOKa3aTeIIH ITyJIbIIbI 3y00B.

Llenb paboThl — H3yUEHHUE BIMAHUS PA3HBIX 103 OKTCHUANHA reKca)TOpOCHIIMKATa Ha TIOPAKEHHOCTD 3y-
0OB KapueCcoM Y KPBIC, ITOJIYYaBIINX KAPHECOTEHHbINH paluoH.

ITpenaparsl OKTEHH/MHA reKca TOPOCHINKATa HAHOCHIIM Ha 3yObl U IeCHA KpBIC B cocTaBe (urtoresei Ha
ocHoBe Na-conu KapOOKCHMETHIIIEIUTIONI03bI. B myrbIie pe3ioB onpeessiii akTHBHOCT IEIOYHON U KUCIION
(ocaras, smacTasbl, IM30IMMA H PACCUUTHIBAIN MUHEPAIH3YOMNI HHIEKC. [10CINThIBAIN KOJIHYECTBO U
DIyOUHY KapHO3HBIX TOPAKEHHI 3y0O0B 1 BBIYHCIISUIN KapHecpoPHIakKTHIeCKy o 3 GeKTuBHOCTE. B necHax
OIPE/IeIISUTN aKTUBHOCTD 3J1aCTa3bl, KaTasa3bl, JIN30LMMa U ypeasbl, OTPEASIIsUIN CTEIeHb aTpo(uH aabBeosp-
HOTO OTPOCTKA.
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Omnpenenenne NOPaXKEHHOCTH 3y00B KapHeCcOM MOKa3bIBACT, YTO KAPHECOTECHHBII PAIliOH HE YBEIHIHBACT
KOJIMYECTBO KapHO3HBIX [MOPAYKEHHH, a MOCIIe aNIUIMKALMU Teliei ¢ OKTEHUIMHA TeKCadTOPOCHIMKATOM HX
KOJINYECTBO JOCTOBEPHO CHIDKaeTcs. Hanboee s ekTHBHBIM OKa3alcs reib ¢ KOHICHTpannue OKTCHUIMHA
rekca) TOpOCUITNKATA, PaBHOU 2 MI/MJI, XOTS U Telb ¢ KOHIeHTpanuen 1 Mr/mi mokasan cHibkenue Ha 33,3%.
Paccunrannas kapuecnpoduiakTudeckas 3pGpeKTUBHOCTb paBHa Julsl Telis ¢ 1 MI/MII OKTeHUIHHA rekcadTo-
pocmukara 33,3%, s renst ¢ 2 mr/mit — 36,4% u uis rens ¢ 4 mr/mi — 24,2%. Tloka3aHo, 4TO Y KpBIC, TTOITY-
YaBIIMX KapPHECOTEHHBIH PAIMOH, JOCTOBEPHO CHIKAETCS aKTHBHOCTH MIETOYHON (hocdaTassl U JOCTOBEPHO
MOBBIIIACTCSI AKTUBHOCTH KUCIIOH pocdaraspl, 4TO JaeT 3HAYUTEIHHOE CHIKEHHE MUHEPAJIM3YIOIIEro HHIeKCa
¢ 43,9 no 28,9. Amumukaryy reieil ¢ OKTEHUIHA TeKcad)TOPOCHIMKATOM BO3BPAIIAIOT K YPOBHIO KOHTPOJIS
aKTHBHOCTBH 00enx (ocaras U MOYTH MOTHOCTHIO HOPMATH3YIOT MUHEPATIH3YIOIINI HHAEKC, TpUYeM HanOo-
nee 3¢ PEeKTUBHBIM 0Ka3aJICs Tellb C KOHIIEHTpAIMeil OKTEHHUIHA reKcadTOPOCHITNKATa 2 MI/MIT. ANITUTMKALIH
reneif ¢ 1 Mr/mir u 2 MIr/mi OKTEHHJMHA rekca(TOPOCHIINKATa CHIDKAIOT aKTHBHOCTH d1acTasbl Ha 6% u 12%
COOTBETCTBEHHO, TOT/IA KAK ANIUIMKAIMK Telst ¢ 4 MI/MII HEe Jalu CHIDKCHHs aKTUBHOCTH dnacTasbl. M3 pe-
3yJIbTAaTOB OIPE/ICNICHUS] CTENEHN AUCOM03a B CBIBOPOTKE KPOBU KPBIC BH/HO, YTO KapHECOTE€HHBINH palnoH
BBI3BIBACT Pa3BUTHE F'€HEPATU30BAHHOTO AUCOM03a. ANIIIMKAINY TelIei C OKTEHHU/IIHA T'eKCa TOPOCHITNKATOM
JIOCTOBEPHO CHIDKAIOT CTEIEHb 1MCON03a, 0COOCHHO TeNu ¢ KOHIEeHTpanuel 1 u 2 mr/mi.

OpaJstbHbIe aIIUIMKAIMK Tejiei, ColepyKalliiX OKTEHHANHA TeKcad TOPOCHITHKAT, CHIDKAIOT MTOPaYKEHHOCTh
3y00B KapHeCcoM, YBEJIIMUMBAIOT MUHEPAIN3YIOITYI0 AKTHBHOCTD ITYJIBITBI M CHIDKAIOT CTETIEHb T'eHepaIn30BaH-
Horo aucbuo3za. Hanbonee 3phekTHBHBIM SIBIISICTCSA I'ellb C KOHIIEHTPAIMA OKTCHUANHA TeKkcaTopocuinkara 2
MI/MJI, 9YTO COOTBETCTBYET 103¢€ 2,2 MI/KT.
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THE EFFECT OF DIFFERENT DOSES OF OCTENIDINE HEXAFLUOROSILICATE ON THE
DEVELOPMENT OF DENTAL CARIES IN RATS

Key words: octenidine hexafluorosilicate; caries-preventive efficacy

ABSTRACT

At present, ammonium hexafluorosilicate and hexafluorosilicates of organic amonium cations are actively
studied as potential anticaries agents, which demonstrate certain advantages over traditional compounds
of fluorine. Previously, it was shown that hexafluorosilicates with bactericidal cations of chlorhexidine,
polyhexamethyleneguanidine and cetylpyridinium effectively reduce the number and depth of carious lesions
of teeth in rats and at the same time significantly improve the biochemical parameters of the pulp of the teeth.

The aim of the work — to study the effect of different doses of octenidine hexafluorosilicate (OHFS) on the
incidence of dental caries in rats fed a cariogenic diet (CD).

OHFC preparations were applied to the teeth and gums of rats in the composition of phytogels based
on Na-salt of carboxymethylcellulose. In the incisor pulp, the activity of alkaline (ALP) and acidic (ACP)
phosphatases, elastase, lysozyme was determined, and the mineralizing index (MI) was calculated. The number
and depth of dental caries lesions were calculated and caries prophylactic efficacy (CPE) was calculated. The
activity of elastase, catalase, lysozyme and urease was determined in the gums, and the degree of atrophy of the
alveolar process was determined.

Determination of dental caries lesions shows that CD does not increase the number of carious lesions,
and after the application of gels with OHFS, their number significantly decreases. The most effective was
the concentration of the OHFS gel, equal to 2 mg/ml, although the concentration of the OHFS gel 1 mg/ml
showed a decrease by 33.3%. The calculated CPE is 33.3% for a gel with 1 mg/ml OHFS, 36.4% for a gel
with 2 mg/ml and 24.2% for a gel with 4 mg/ml. It has been shown that in rats receiving CD, the ALP activity
significantly decreases and the ACP activity significantly increases, which gives a significant decrease in MI
from 43.9 to 28.9. Application of gels with OHFS returns the activity of both phosphatases to the control level
and almost completely normalizes MI, and the concentration of OHFS gel of 2 mg/ml turned out to be the
most effective. Application of gels with 1 mg/ml and 2 mg/ml OHFS reduced elastase activity by 6% and 12%,
respectively, whereas application of a gel with 4 mg/ml OHFS did not result in a decrease in elastase activity.
From the results of determining the degree of dysbiosis in the blood serum of rats, it can be seen that CD causes
the development of generalized dysbiosis. Application of gels with OHFS significantly reduce the degree of
dysbiosis, especially gels with OHFS concentrations of 1 and 2 mg/ml.

Oral application of gels containing OHFS reduces the incidence of caries on the teeth, increases
the mineralizing activity of the pulp and reduces the degree of generalized dysbiosis. The most effective
concentration of the OHFS gel is 2 mg/ml, which corresponds to a dose of 2.2 mg/kg.
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