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o 80-pivusi akaOemika HAH YkpaiHu,
no4yecHo2o pekmopa Hday,

dokmopa hapmauyeemu4HuUxX Hayk,
dokmopa XiMi4YHUX HayK,
3acsyxeHo20 disiya HayKu i mexHiku
YkpaiHu,

3acykKeHo20 eUuHaxiOHUKa YKpaiHu,
naypeama [lep)xaeHoi npemii YKkpaiHu
8 2aJsy3i HayKu i mexHiku

BanenmuHa lNempoesu4ya YepHux

5 ciyns 2020 poky BiazHauuB 1oBineit akagemik HAH Ykpainu, mouecHuii pek-
Ttop H®aYV, nokrop hapmarieBTHaHUX HayK, TOKTOP XIMIYHUX HAYK, 3aCITYKESHUH 119
HayKH 1 TeXHIKM YKpaiHH, 3aciy>KeHHI BHHAXIIHUK YKpaiHu, naypeat JlepkaBHOT
npemii y raiy3i Hayku Ta TexHiku Ykpainu Banentun IletpoBuy UepHux.

[TiBCTOMITTSI CBOTO JKUTTS BiH BiJlIaB CITYKIHHIO OJIarOpOIHiN Micii — miAr0TOB-
1l axiBmiB I (hapMarieBTUYHOT Tairy3i, HAyKOBUX 1 HAyKOBO-TIEArOTIYHUX Ka/I-
piB, peopranizarii Ta po30ynoBi HamionanpHOTO (hapmMareBTHYHOTO yHIBEpCUTE-
Ty, TOJIOBHOTO (papMaIrieBTUYHOTO 33Ky BUIIOT OCBITH YKpaiHu, peopMyBaHHIO
(dapManieBTUYHO1T OCBITH Ta (apMaleBTUYHOTO CEKTOpa rajy3i OXOPOHHU 3A0POB’ s
VYkpainu. Banentun [letpoBud npoifiioB muisx BiJ CTyACHTa, acllipaHTa, aCUCTEH-
Ta, AOIEHTa, podecopa, 3aBimyBada Kadenpu, 1eKaHa, IPOPEKTopa 3 HaBYATbHOI
pobotu 10 pektopa HamionanbHOTO papMameBTUIHOTO YHIBEPCUTETY, IKUH 0UO-
moBaB 3 1980 p. mo 2017 p.

Binomuii nep>xaBHuii 1 rpomaacekuit aista, B. [1. Yepaux 6epe yuacTts y poOoTi
HAayKOBHUX, TPOMa/ICBKHX YCTaHOB, € wieHoM Bigninenns ximii HAH Vkpainu, uie-
HOM cekii Ximii 1 XimiuHoi TexHosorii Komitery 3 JlepkaBHUX mpeMiid B Tary3i
Hayku 1 TexHiku. B. I1. YepHux — ronosa criertiaizoBanoi Buenoi paau J1 64.605.01
Hd®aY, ronoBa ekcriepTHOi mipobiemMHo1 KoMicii «Dapmartiss», Ipe3uIeHT TpoMai-
ChKO1 opranizanii «XapKiBchbka 00JlacHa acolriamisi papMarieBTUIHUX MpalliBHU-
KiB», YJIEH MPaBIIHHSA TPOMaAChKoro 00’ ennanHs «Bceykpaincbka hapmaneBTuy-
Ha majaray, a TaKOX € TOJIOBHUM HAyKOBUM KOHCYJIBTAaHTOM HayKOBHX KYpHaJiB
«Kypnan opranignoi Ta papmaneBTHUHOT XiMii», «CorianpHa (hapmariisi B OXOPOHi
310poB sy, «Kiiniuna dapmariis», « YkpaiHCbkuii 6i0hapMaieBTUIHHNA KypHAID,
HAayKOBHUM KOHCYJIBTaHTOM HAyKOBOTO KypHaity «BicHuk dhapmariiiy. 3aiiicHIoe ak-
TUBHY MDKHAPOJHY Ta MIPOCBITHUIIBKY TisSTTbHICTb.

3a iHiiaTuBoIO Ta pu Oe3nocepenHiii yuacti B. I1. Uepaux B Ykpaini BCTaHOB-
neHo npodeciitae cBaTo — JleHb dapmaneBTrnaHoro npamniBauka (1999), 3anposa-
JOKEHO JIepKaBHY Haropojy — NOYeCHE 3BaHHA «3acyKeHUI MpaliBHUK dapmarii
VYipaiam» (2006); mposeneHo V, VI, VII, VIII HartionansHi 3’1311 apmarnieBriB Ykpa-
iHM Ha 0a3l YHIBEPCHUTETY.

Banentun [leTpoBud — BUIAaTHUI yUeHUH XiMIK-OpraHiK, Mmparli SKOT0 BU3HaHI
BITYM3HSHOIO Ta CBITOBOIO CIUIBHOTO0. € aBTopoMm nonay 1300 HaykoBUX Mpailb,
cepel SIKMX HAayKOBI CTaTTi y Tay3i OpraHiuHoi, apMarieBTHIHOI, (hi3UKO-OpraHivHo1,
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MEANYHOT XiMii Ta TOCHiKEeHHS 010JIOT1YHOT aKTUBHOCTI CHHTE30BaHUX PEUOBHH,
27 monorpadii, 10 mapydHuKiB, 30KpeMa miapyunuka «OpratiyHa XiMis» y 3-X KHU-
rax, sikuid y 2000 p. OyB ymocroenwuii Jlep:kaBHOT mpeMii YKpaiHu B rairy3i HayKH 1 TeX-
HIiKH (MIPYYHUK BUIAHUN YKPATHCHKOIO, POCIMICHKOI0, aHIITIICHKOI0 MOBAMH), & TAKOXK
69 HaBYATHLHO-METOAMYHHUX IMOCIOHUKIB, 67 aBTOPCHKUX TEKCTIB JIeKIii. J[pyre Bu-
naHHs nigpydnuka «Opranigna ximis» (2007, 2008) — nepiie Koab0poBe BUIAHHS
nigpy4yHuka 3 ximii B Ykpaini. Y 2014 p. migpyuanku «Opraniuna xiMisi» (2007,
2008 pp.) 1 «Kuminiuna papmartis» (2013 p.) orpumanu rpud MO3 Ykpainu «Harrio-
HaJbHUH minpyyHuky. B. I1. YepHHX CTBOPUB MOTYXHY HAyKOBY IIKOJIY, SIKa YCIIIITHO
BUPIIIY€ TEOPETUYHI 1 TPUKIIAJIHI 3aBJaHHS B Tally31 OPraHIuHOTO CUHTE3Y, (h13HKO-
opraniunoi ximii Ta ¢apmarii. B. I1. Uepaux migroroBus Oinbine 60 JOKTOpiB Ta
KaHJIUJIaTiB HayK.

HoBusHy 1 akTyanbHICTh HAyKOBUX HociipkeHs B. 1. UepHuX miATBEpaKyIOTh
126 nmatenTiB 1 341 aBTOpChKE CBIIONTBO (cepen skux 119 — Ha cmocobu onepIraH-
Hs BAP Ta mocnikeHHs dhapMakoJIOTi9HOI Jii CHHTE30BaHUX PEUOBWH). BaseH-
tuH [leTpoBud € aBTOpOM 1 ciiBaBTOpOM 16 OpHUTiHATBEHUX JIKAPCHKUX MTpernaparis.
Po3po6nena B. I1. YepHux MeTomoorist KOHCTpYrOBaHHS Ta cuHTe3y BAP no3Bomu-
JIa IPOBECTH CUHTE3 JEKUTBKOX JIIKaPChKUX CyOCTaHIIIN Ta pO3pOOUTH Ha IX OCHOBI
HOBI JIIKApPChKi 3acO0U: TimortikeMidyHu# npemnapat «lmicynbdasun», antuaiade-
TryHMi 3aci0 «liakamd», npenapar remoctatuuHoi Jii «Cykiupenar», aHanreTuk
«AHanb0eH», npotusananbHuii 3aci6 «lIpomigokcua», antucentuynmii 3acid «Ile-
poHikey, B-agpenodnokarop «Kapmamer», memOpanonporekrop «Meminy, aHam-
reTuk «Banpkoden», ananretuk «llapaBity, rematonporekrop «Ilidaaminy, mpo-
THapTpO3HUH 3aci6 «OkcarmokaMiny Ta 1HII, 3MIHCHUTH PO3POOKY aHATITUIHOI
JIOKYMEHTaIlii, TEXHOJIOTTYHUX PETJIAMEHTIB Ta 1HIIMX CKJIAJOBUX PEECTPALIIHOTO
JIOCh€ HA TPOMHUCIIOBUN BUITYCK.

3aciyru BiZIOMOTO BUCHOTO, TI€Jarora, OpraHizaropa, Jep>kaBHOTO 1 TPOMaICHKO-
T0 Jisiua OyJIi HEOTHOPA30BO Bi3HAYCHI JiepkaBoro. Baentun [lerpoBruy Haropoxe-
Hult opaeHoM «3Hak [Tomanm» (1971), opnenom «TpynoBoro YUepsonoro [Ipamnopay
(1986), opnenamu Ykpainu «3a 3acayru» 1 (2004), 11 (2000), III ctynenis (1996),
opaeHamu kHs3s SApocnaBa Mynporo V crynens (2007), IV crynens (2010), mae
MOYECHI 3BaHHS «3acimy>KeHUM Jis4 HayKu 1 TexHiku Ykpainm» (1991), «3acmyxe-
HUW BUHaXiMHUK Ykpainm» (1982), [louecHuii rpomanasaua M. Xapkosa (2011),
Bim3HaKy HAH VYkpainu «3a HaykoBi qocsiruenns» (2013).

VY 1999 p. MixHaponuuii 6iorpadidHuil IICHTp Ta AMEepUKaHChKHA Oiorpadiy-
Hu# iHCTUTYT BUu3Hanu B. I1. Yepaux ogaum 13 500 HaiO1IbII BIVIMBOBUX 1 BUAAT-
HUX YYCHHX CBITY.

Hlanosnuit Banenmune Ilemposuuy, npuiimime Hauuupiuii 6imanns 6io
akademiunoi cninohomu Hauionanvnozo hapmayeemuunozo ynieepcumemy
ma nodasCcanHa HOBUX 36€PULEHb, HEGUUEPNHO20 MEOPYU020 HAMXHEHH A, Milj-
H020 300p08’a!

Pexmop HDay A. A. Komsiyvka



NEWS OF PHARMACY 1 (99) 2020 ISSN 2415-8844 (Online) 5

CUHTE3 TA AHATI3 BIONOIrN4YHO AKTMBHUX PEHOBWH

UDC 615.12:615.072 https://doi.org/10.24959/nphj.20.15
V. V. Kachaniuk!, V. M. Shevel?

!'Ukrainian Military Medical Academy, Ukraine
2 Institute of Nuclear Research of the National Academy of Sciences of Ukraine, Ukraine

The substantiation of the quality control method
for determining the radionuclide purity and the total
radioactivity of radiopharmaceuticals

The quality control in the manufacture of radiopharmaceuticals has a prominent role in providing the supply of
high-quality drugs for the diagnosis and treatment of patients with cancer. It has been determined that the permission
to use radiopharmaceuticals directly depends on the results of the analytical control.

Aim. To reduce the time for the quality control of radiopharmaceuticals, resulting in both the radiochemical yield of
the product and its specific activity. This is an important parameter in conducting diagnostic or therapeutic procedures.

Materials and methods. To optimize the process of the quality control for radiopharmaceuticals we propose to
replace the following laboratory equipment: a Moleculer Mol gamma spectrometer, which monitors the radionuclide
purity of radiopharmaceuticals (gamma-ray energy measurement) and a BIODEX ATOMLAB 500 preloaded device
(measurement of the total radioactivity of a drug) to a radionuclide calibrator for nuclear medicine developed by do-
mestic scientists of the Institute of Scintillation Materials and made at the “Kvant” X-ray equipment plant in Kharkiv.

Results and discussion. It has been proven that the use of calibrator radiopharmaceuticals for nuclear medicine
should be applied as the quality control. It has been substantiated that the calibrator of doses for nuclear medicine
performs two functions simultaneously.

Conclusions. The method of optimization of the quality control of radiopharmaceuticals using the device — a ra-
dionuclide calibrator for nuclear medicine allows us to simultaneously obtain the results of the analysis by such indica-
tors as “radionuclide purity” and “radioactivity”.

Key words: quality control; radiopharmaceuticals; radionuclide calibrator for nuclear medicine; radionuclide
purity; radioactivity

B. B. KauaHiok', B. M. LLleBens?

' BificbkoBa MeauyHa akagemis Ykpainu, YkpaiHa

2 [HCTUTYT sigepHUX gocnimxeHb HauioHanbHoi akageMii Hayk YkpaiHu, YkpaiHa

OGr'pyHTYBaHHSA MeTOAY KOHTPOS0 AKOCTI ANs BUSHAYEHHA pafioHYyKNigHOT YNCTOTH
Ta 3aranbHOI pagioakTUBHOCTI pagiocdapmaueBTUYHUX NpenapaTiB

KoHTponb sikocTi y BUpobHULTBI pagiohapmaueBTUYHMX NpenaparTiB Bifirpae BaXnmBy porb Y 3abe3neyeHHi nocta-
YaHHS BUCOKOSIKICHWX npenapartiB Ans AiarHOCTUKK Ta NiKyBaHHSA XBOPUX Ha pak. [lo3Bin Ha BUKOpPUCTaHHA padiodap-
MaLleBTUYHMX npenapartiB 6e3nocepeHbO 3anexuTb Bif pesynsraTiB aHaniTMYHOro KOHTPOTIH.

MeTa po60TU — CKOPOUEHHST Yacy 4118 KOHTPOM AKOCTI pagiodapMaueBTUYHUX NMPenaparTie, Lo A03BONMUTL 30iNb-
LWNTK 9K pagioxXiMiYHWUI BUXIL MPOAYKTY, TaK i KOro cneuudiyHy akTUBHICTb, WO € BaXIMBMM MapaMeTpoM npu npo-
Be[EHHi AiarHoCTnYHMX abo TepaneBTUYHMX NpoLeayp.

Marepianu Ta meToau. [na ontumisadii npoLecy KOHTPOM SKOCTI pagioapmaLeBTUYHNX npenapartisB NponoHy-
€TbCs 3aMiHUTK NabopaTopHe obnagHaHHA: ramMma-cnektpomeTp Moleculer Mol, sikui 3acTOCOBYETLCS ANst BU3HAYEH-
HS1 pafioHyKNigHOI YMCTOTU pagiodapmnpenaparTiB (BUmiptoBaHHSA ramma-eHeprii) i BIODEX ATOMLAB 500 (Bumipto-
BaHHS 3aranbHOi pafioakTUBHOCTI Npenapary), Ha pagioHyKigHuA kanibpatop ong SAepHOi MeanumH, po3pobneHnii
BITYN3HAHUMY BYEHVMM IHCTUTYTY CLUMHTUMAALIMHUX MaTepianis Ta BUrOTOBMNEHWI Ha 3aBOfi PEeHTreHiBcbkoro obnaga-
HaHHA «KBaHT» M. XapkiB.

Pe3ynbraTy Ta ix 06roBopeHHs. [1oBefeHO, L0 BUKOPUCTAHHS pPagioakTUBHUX MEOUYHUX NpenapaTiB kanidpa-
TOopa ANns SAepHOl MegnumHu Mae 6yTy 3anyyeHe sik nepesipka sikocTi. OBrpyHTOBaHoO, Lo KanibpaTtop 403 Ans saep-
HOT MeAMLMHN BUKOHYE OBi OYHKLIT OAHOYaCHO.

BucHoBku. OnTumisaLis 34iiCHEHHSA KOHTPOIIO SKOCTI pagiodapmaueBTUYHMX npenaparis 3a 4ONOMOro npu-
napy — pagioHyknigHoro kanibparopa ong saepHoOi MeANLMHN Aae 3MOry OQHOYaCHO OTPUMYBaTK pe3ynbTaTy aHanisy
3a NOKa3HMKaMu: «pafioHyKnigHa YMCToTa » i «3aranbHa pagioakTUBHICTbY.

Knrodoei cnoea: koHmpornb sikocmi; padioghapmauesmuyri npenapamu; padioHyknidHul kanibpamop 0ns
s20epHoi MeOuyUHU,; padioHyKkniOHa Yyucmoma; 3az2asnbHa padioakmusgHicmb
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B. B. KauaHtok', B. H. LLleBenb?

"BoeHHas meamumHcKaa akagemusi YKpaviHbel, YkpavHa

2 IHCTUTYT siAepHbIX UccnenoBaHuii HaunoHanbHom akageMmm Hayk YkpanuHbl, YkpavHa
O6ocHOoBaHue MeToAa KOHTpPOJIA KavyecTBa And onpeaeneHnsa paAVIOHyKnVIp,HOVI
YUCTOTbI N 06u.|e17| pPaAnoOaKTUBHOCTHU panMO(bapmaueBTuquKux npenaparoB

KoHTponb kavecTBa B Npou3BOACTBE pagnodapMaLeBTUHECKMX NMpenapaToB UrpaeT BaXHyHo porb B obecneye-
HUM MOCTABOK BbICOKOKAY€CTBEHHbIX NPEenapaToB Ansi AUarHOCTUKM U NIEYEHUS OHKOMNOrMyeckmx 3abonesanuin. Onpe-
OeneHo, YTo pa3peLLeHne Ha UCnonb3oBaHre pagnodapmaleBTUYECKNX NpenapaToB HAMPSAMYHO 3aBUCUT OT pesyrb-
TaTOB aHaNUTUYECKOrO KOHTPONS.

Llenb paboTbl — COKpalleHne BPEMEHWN AN NPOBeAEHUs KOHTPOMs kavyecTBa pagnodapmaLeBTUYECKUX npe-
napartoB, B CMeCTBUE YEro, YBENNUYUTCA Kak pagvoOXUMMYECKNIA BbIXOA, NPOAYKTaA, Tak U ero cneundunyeckas akTue-
HOCTb, YTO SABMSIETCSA BaXXHbIM NapameTpoM Npu NPOBEAEHUN ANArHOCTUYECKUX UMW TepaneBTUYECKNX NpoLeayp.

Martepuanbl n meToabl. [Ins onTuMmn3aumm npouecca KOHTPOSs KadecTBa paanodapmaLeBTUYECKMX npenapa-
TOB Mpeanaraetcsi 3ameHnTb nabopaTopHoe obopygoBaHue: ramma-cnektpomeTp Moleculer Mol, npymeHsiembi ons
onpegerneHvsa paavoHyKIMaHON YUCTOTLI paguodapmMnpenapartoB (uamepeHune ramma-aHeprun) n BIODEX ATOMLAB
500 (n3mepeHue obLLen pagmMoakTUBHOCTU NpenapaTa), Ha paauoHYKNUAHbIN KanmbpaTop AN SAepHON MeaUUMHDI,
pa3paboTaHHbI OTEYECTBEHHBIMU YYEHBIMU MHCTUTYTA CUMHTUNMSALUMOHHBIX MaTepUanoB U N3rOTOBMEHHbIA Ha 3aBO-

[le peHTreHoBcKkoro obopyaoBaHusa «KBaHT», . XapbKoB.

Pe3yana'rb| n nx OGCy)KAeHI/Ie. ,EloxaaaHo, YTO ncnonb3oBaHe pagnoakTUBHbIX MEOULUMHCKNX NpenapaTtoB Ka-
nunbpartopa AN SAepHON MeguLMHbI AOMKHO ObITh UCMONBb30BaHO Kak NpoBepka kavectBa. OBOCHOBaHO, YTO Kanbpa-
TOp 403 ANs SA4epHON MeanLUMHbI BbIMONHAET ABe (PYHKUUN OQHOBPEMEHHO.

BbiBoAbl. ONTUMU3aLMS KOHTPOMNS Ka4yecTBa pagnmodapMaLeBTUYECKUX NpenapaToB C UCMoSb3oBaHWEM npuGopa
pagvoHyKnmMaHoro kanubpartopa Ans SAepHOM MeaULMHbI NO3BOSSIET OAHOBPEMEHHO Nony4vaTb pe3ynbraTbl aHanusa
no nokasaTensaMm: «paguoHyKNnaHasa YucToTay 1 «obLias pagnuoakTUBHOCTbY.

Knroyesnble cnoea: KOHMposib kKayecmea, paduoghapmauesmuyeckue npenapamsl; PaOUOHYKIUOHbI
Kkanubpamop 0nis 10epHol MeduyUHbI; paOUoHYKIUOHass Yucmoma, obwast paduoakmugHOCMb

Introduction. The quality control in the manufac-
ture of radiopharmaceuticals plays an important role in
providing the supply of high-quality drugs for the diag-
nosis and treatment of patients with cancer. The permis-
sion to use radiopharmaceuticals directly depends on the re
sults of the analytical control [1].

The aim of the work is to reduce the time for the
quality control of radiopharmaceuticals, resulting in both
the radiochemical yield of the product and its specific
activity. This is an important parameter in conducting
diagnostic or therapeutic procedures.

Materials and methods. To optimize the process
of the quality control for radiopharmaceuticals we pro-
pose to replace the following laboratory equipment: a
Moleculer Mol gamma spectrometer, which monitors
the radionuclide purity of radiopharmaceuticals (gamma-
ray energy measurement) and a BIODEX ATOMLAB
500 preloaded device (measurement of the total radio-
activity of a drug) to a radionuclide calibrator for nuclear
medicine developed by domestic scientists of the Insti-
tute of Scintillation Materials and made at the “Kvant”
X-ray equipment plant in Kharkiv [2].

Results and discussion. Taking into account that
the majority of radiopharmaceuticals have a short shelf
life it is necessary to solve a difficult task — to optimize
the quality control process.

Reducing the time for the quality control will in-
crease both the radiochemical yield of the product and
its specific activity, which is an important parameter for
conducting diagnostic or therapeutic procedures with
the use of radiopharmaceuticals.

The radionuclide calibrator proposed for nuclear me-
dicine has smaller dimensions and weight compared to its

analogs, and determines the total radioactivity of radio-
nuclide and the radionuclide purity simultaneously [3, 4].
The radionuclide calibrator has the software that
allows obtaining spectra, visualization of the radionuc
lide activity in the sample, as well as information con-
cerning the presence of impurities. In addition, there is
a function of printing information on paper carriers.
This equipment was used in the studies conducted
in the conditions of real measurements of radioactivity
and the radionuclide purity of perutecnetate eluate 99 m
(**Tc) obtained from a centralized extraction generator
on the experimental nuclear reactor of the Institute of
Nuclear Research of the NAS of Ukraine (Fig. 1, 2).
The gamma spectra of radiopharmaceuticals were
measured on the basis of Fludeoxyglucose 18F, solu-
tion for injections (FDG) and determination of the drug
activity [5, 6].
The research was carried out in three batches of FDG
of various activities: 20181228/184, 20181228/185 and
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Fig. 1. The gamma spectrum of the sample *Mo + *°Tc
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Fig. 2. The gamma spectrum of the sample *Tc

20181229/186. The half-life was 2 h; the probability of
decay via the channel was 96 %. To determine the radio-
activity of radiopharmaceuticals, the geometry of the data
was used, the recording efficiency, and the photopic area
(511 keV) were used. From these data, the calculation
of radioactivity was performed according to the formula:

S0

A:s-Q-w~k-c-t ’

where: A — is the activity (Bq); SO — is the square un-
der the peak; € — is the efficiency of recording gamma
quanta with an energy of 511 keV; Q —is the solid angle
(determined by the geometry of measurement); w — is
the quantum yield (takes into account that 2 decomposi-
tion gamma rays appear per 1 decay act); k — is the coef-
ficient that takes into account the probability of decay
via the required channel (EC — 0.96); ¢ — is the coef-
ficient that takes into account the attenuation due to pro-
tection; t — is the measurement time (for all batches —
300 sec.).

The gamma-spectra and the results of the activity
determination are shown in Fig. 3.

1000 -

counts

Fig. 3. The gamma spectra of three batches of FDG

Using the radionuclide calibrator for nuclear medicine
the results of the FDG quality control have been obtained:
the gamma radiation spectrum corresponds to 511 keV in
all batches studied. The total radioactivity of the sample
batches: for 20181228/184 is 106 MBq, for 20181228/185
is 135 MBq and for 20181229/186 is 190 MBq.

Conclusions and prospects of further research

1. A calibrator of doses for nuclear medicine per-
forms two functions simultaneously: it measures the to-
tal radioactivity and determines the radionuclide purity
of a solution; it reduces the time for the quality control
of radiopharmaceuticals.

2. This device is of domestic production; it is cheaper
and easier to use than foreign analogs.

3. The optimization of the method of conducting
the quality control of radiopharmaceuticals has been imp-
lemented at the All-Ukrainian Center for Radiation Sur-
gery in the Clinical Hospital “Feofaniya” of the State
Department of Affairs in accordance with the GMP re-
quirements.

Conflict of interests: authors have no conflict of in-
terests to declare.
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Bu3HavyeHHA NOKa3HUKIB SIKOCTi cnpero «Aprouna-miab»
AJA 3aCTOCyBaHHA Y BeTepuHapii

MeToto po60TH € BM3HAYEHHS NMOKa3HWUKIB SKOCTI Cnpeto «Aprouma-miab» AN 3aCTOCyBaHHSA Y BETEpUHAPpii, Lo
MiCTWUTb cpibna Ta Migi unuTpaTn, AEKCNAHTEHON | MPU3HAYEHUIN AN aHTUCENTUYHOT 06POOKN BUMEHI BENUKOI poraToi
Xygobu.

MaTtepianu Ta metoau. O6’ekTOM JocnimxeHb Oyny 3pasku cnpeto i3 BMICTOM cpibna Ta migi untpary, AeKcnaH-
TEHONy Ta KOMNO3nLii 4ONOMiIXXHUX peqoBUH. KinbkiCHUIA BMICT iOHIB cpibna Bn3Hayanu TiouiaHomeTpuyHo. KinbKicHWN
BMICT iOHiB Mifi BM3Ha4anu BiAnoBigHO A0 MeToamkn «AbcopbuinHa cnekTpodoToMeTpis B yrbTpadioneTosin i BUAN-
Min obnactax». KinbkicHe BU3HaYEHHS AeKCnaHTEeHONy NPOBOAMIN METOAOM PIAMHHOT XpomaTorpadii. [oTeHuiomeTpuy-
He BM3HaveHHs pH nposoaunu 3a metoaukoto [lepxasHoi papmakonei Ykpainun (AdY).

Pe3ynbTaTtu Ta ix 06roBopeHHsi. CTOCOBHO hapmakonerHux BUMor Ao crneundikauii Ha kKombiHoBaHWIA aHTK-
MiKpOOHUWI cnpen Anst BeTepuHapii BKIOYeHi HacTynHi po3ginu: «Onucy, «lgeHTudikauisay (Tectu 3 igeHTudikauii
nekcnaHTeHony metogom BEPX, cpibna i migi meTogom atomHo-abcopbuinHoi cnekTpomeTpii | cneuundiyHa peakuis Ha
untpatu), «BigHocHa ryctnHay, «pH», «O6’em BMicTy ynakoBku», «BunpoboByBaHHs ynakoBku», «MikpobionoriyHa
ynctoTay, «KinbkicHe BU3HayeHHsi». Okpim TOro, 4O aHaniTUYHUX METOAUK BKITHOYEHI PO3AiNu, SKi pernaMmeHTyoTb BU-
MOT¥ A0 YNakoBKW, rpachivHOro ohOpMIIeHHs yNakoBKK, YMOB 30epiraHHs | TepMiHy NpuaaTHOCTI npenapary.

BucHoBKW. Y pesynbraTi npoBegeHnX AoCrigKeHb BU3HaYEeHi NOKa3HMKK SKOCTI cnpeto «Aprouna-migb» ans se-
TepuvHapii y BignoBigHOCTI 3 BuUMoramu 3aranbHoi ctatti AdY 2: «BeTepuHapHi pigki nikapcbki 3acobu Ans HalKipHOro
3acTocyBaHHA» i «Pifki nikapcbkKi 3acobu ANs HaLWKIPHOrO 3aCTOCYBaHHSA» 3 METOI PO3pO6KM peecTpaLinHOro AoChe
Ha BeTepvHapHui npenapart. [poBeaeHi gocnigxeHHs byayTe BUKOpPUCTaHI Anst po3pobkn Ta BNpoBagXEeHHS y BUPOO-
HULTBO CMpeto aHTUCENTUYHOI Aii ANA 3aCTOCYBaHHS y BETepuHapii.

Knroyoei crioega: cripeli aHmucenmuyHul; eemepuHapHul rpenapam; cpibna yumpam; midi yumpam;
OeKcriaHmeHos; MoKa3HUKU Kocmi

Zh. M. Polova', L. G. Almakayeva?

0. O. Bogomolets National Medical University, Ukraine

2National University of Pharmacy, Ukraine

Determination of the quality indicators of “Argocid-mid”spray for veterinary use

Aim. To determine the quality indicators of “Argocid-mid” spray for veterinary use, which contains silver and cop-
per citrates, dexpanthenol and is intended for the antiseptic treatment of cattle udder.

Materials and methods. The study object was spray samples containing silver and copper citrate, dexpanthe-
nol and the composition of excipients. The quantitative content of silver ions was determined by the thiocyanometric
method. The quantitative content of copper ions was determined by the method “Absorption spectrophotometry in the ultravio-
let and visible regions”. The quantitative determination of dexpanthenol was conducted using liquid chromatography.
Potentiometric determination of pH was carried out according to the methods of the State Pharmacopoeia of Ukraine
(SPhU).

Results and discussion. According to the pharmacopoeial requirements, the following sections are included in
the specification for a combined antimicrobial spray for veterinary medicine: “Description”, “Identification” (tests for
dexpanthenol identification by HPLC, silver and copper by atomic absorption spectrometry and a specific reaction to
citrates), “Relative density”, “pH”, “Packing contents”, “Packing tests”, “Microbiological purity”, “Quantitative determina-
tion”. In addition, analytical procedures include sections regulating the requirements to packaging, graphic design of
packaging, storage conditions and shelf life.

Conclusions. As a result of the studies conducted the quality indicators of “Argocid-mid” spray for veterinary
medicine have been determined according to the requirements of the general monograph of the SPhU 2: “Veterinary
liquid medicinal products for cutaneous use” and “Liquid medicinal products for cutaneous use” in order to develop a
registration dossier for a veterinary preparation. The studies will be used for the development of the spray with the anti-
septic action and its implementation in production for use in veterinary medicine.

Key words: antiseptic spray; veterinary drug; silver citrate; copper citrate; dexpanthenol; quality indicators
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OnpeaeneHne nokasaTenen KkayecTBa cnpes «Aprouna-meab» AN NnpuMeHeHus
B BETepuHapumu

Llenbto paGoTbl ABNsieTcs onpedeneHve nokasarernen kayectsa crnpes «Aprouma-Meap» Ans NpyMeHeHns B BeTepu-
HapuK, KOTOPbIN coaepxut cepebpa n Mean UMTpaThl, AEKCMAHTEHON U NpeaHa3HayYeH ans aHTucenTudeckon obpa-
60TKM BbIMEHMW KPYMHOrO poraToro ckota.

Matepuanbi u metogbl. O6bLEKTOM MUCCreaoBaHW Obinv obpasLpl cnpes ¢ cogepxaHvem cepebpa 1 Meau umMTpara,
JAeKcrnaHTeHona v KoMno3uumuy BcnoMoraTenbHbIX BellecTB. KonnyecTBeHHOe copepkaHne MoHoB cepebpa onpefe-
91 TYOLMaHOMETPUYECKIM MeTOA0M. KonnyecTBeHHOe cofdepkaHiie OHOB MeAV onpeaernsnv no Metoayike «A6CcopoLMoHHas
cnekTpodoTOMETPUSA B yNbTPadMoneToBor 1 BuaMmon obnactax». KonvyectBeHHoe onpepeneHne AeKkcnaHTeHona
onpegensany MeToaoM XUAKOCTHOW xpomarorpadun. NoTeHunomeTpuyeckoe onpegenexHve pH npoBoaunm cornacHo
MeToAMKM [ocyaapcTBeHHOW dhapmakonen YkpauHel.

PesynkTaTthl M ux o6cyxpaeHue. CornacHo papmakonerHsim TpeboBaHUSAM B crieLmdmKaumio Ha KOMBMHNMPOBaH-
HbI aHTUMUKPOOHBIV Cnpel Ans BeTepuMHapun BKIIOYEHb! crnedytolwme pasgensl: «OnucaHvey, «aeHTndukaumnsy»
(TecTbl No naeHTMdMKaumMmn gekcnaHteHona merogom BIXKX, cepebpa n meam metoqom atoMHo-abcopOLMOHHON
CMEKTPOMETPUN U cneumdmryeckas peakuus Ha umTpatbl), « OTHOCMTenNbHasi MOTHOCTbY, «pH», «O6bem coaepxumo-
ro ynakoBkuy», «/cnbitaHns ynakoBkun», «Mukpobuonormnyeckas uictota», «KonmyectseHHoe onpegenerve». Kpove
TOro, B @aHaNUTU4eCcKMe METOANKM BKINIOYEHbI Pasaernbl, pernameHTupyoLme TpeboBaHMs K ynakoBke, rpadmuyeckomy
0POPMIEHMNIO YAKOBKW, YCIIOBUSM XPAHEHUS U CPOKY FOAHOCTM.

BeiBoAabl. B pesynbrate npoBefeHHbIX UCCNefoBaHWi onpeaeneHbl nokasaTtenu kavyecTsa cnpes «Aprouuna-
mMenb» AN BeTepuHapum B COOTBETCTBUM € TpeboBaHnammM obLuei ctatbn DY 2: «BeTepnHapHble Xuakve nekapcTseH-
Hble cpefcTBa Af1A HAKOXHOro NpuMeHeHusa» U «Kngkme nekapcTBeHHble cpecTBa A1 HAKOXHOIo NMPUMEHEHUsA»
C uenbio paspaboTkn perncTpaunoHHOro 4oCbe Ha BeTEpUHapHbIV npenapar. [NpoBedeHHble ncenenoBaHmsa oyayT
MCMonb30BaHbl ANs pa3paboTku 1 BHEAPEHMS B MPOU3BOACTBO Crpes aHTUCEeNTUYECKOro AeNCTBUS AN NPUMEHEHUS
B BETEPUHaPUW.

Knroyeenle crioea: cripeli aHmucernmuyeckul, semepuHapHbIl npenapam;, cepebpa yumpam; medu yumpam;

OeKcriaHmeHor1, rnokasamersiu Kadecmea

Beryn. ®apmarieBridHa POMUCIIOBICTh Y €BPOIICHCh-
komy Cor03i Mpaltoe 3riIHO 3 BUCOKUMH CTaHIapTaMu
LIOJI0 YIPaBIiHHS SKICTIO IPU PO3POOLIi, BAPOOHUIITBI
Ta KoHTpoJii. CucTeMa BU1a4i TOPrOBUX JIILICH31H riepet-
0advae MPOXOKSHHS BCiMa JlikapchbkuMu 3acobamu (J13)
Ta BeTepuHapHUMH niperiaparamu (BIT) excrieprizu y kom-
METEeHTHUX YIOBHOBAXXCHUX OpraHax, o0 rapanrysa-
TH TXHIO BIAMOBIHICTh Cy4aCHUM BUMOTaM 3 OE3IICKH,
sikocTi Ta epexTrBHOCTI. CHCTEMa JTiIIeH3YBaHHS BUPOO-
HUITBA TapaHTye, 0 BCS MPOAYKIis, JO3BOJICHA JIJIs
nponaxy Ha €pporneiicbkux punkax JI3 ta BII, Buro-
TOBJICHA JIMIIIC BUPOOHMKAMH, 1[0 MAFOTh BIAMOBIIHI JIi-
LEH31i, AiSUTbHICTD SIKUX PETYISPHO THCIIEKTYETHCS KOM-
METEHTHUMH YIIOBHOBaXCHUMHU OpPraHaMHU i3 3aCTOCY-
BaHHSIM MTPUHIUITIB YIPABIIHHS PU3HKAMH IS SKOCTI.
JlineH3ii Ha BUPOOHUIITBO € 000B’S3KOBUMH JIJIsSI BCIX
(hbapmareBTHYHUX BUPOOHUKIB B €C HE3aJIe)KHO BiJI TOTO,
JIe peati3y€eThes POAYyKIIis — Ha Teputopii €C, uu 3a ioro
Mexamu [1, 2].

Hotpumanns Bumor GMP ykpaiHcbkuMU BUPOOHH-
KaMHU JIIKapChKUX 3ac00iB 3a0e3meuye crabiibHe BUPOO-
HUITBO JIKapChKHUX MpenapaTiB BiAMOBITHO 10 BUMOT
HOPMAaTUBHO-TEXHIYHOT JJOKYMEHTAIIii Ta MPOBEACHHS
KOHTPOJTIO SIKOCTI 3T1IHO 3 aHAJII THYHOIO HOPMAaTHBHOIO
nokymenTaniero. Y dupexrusi €C 89/341/€EC 3a3na-
YaeThCsI, IO «SIKICTh JIIKAPCHKUX MpenapaTiB Mae OyTH
3yMOBJICHA AOTpUMaHHsIM rpuHiuiie GMPy. HeskicHi
JIIKK HE TUTbKU HEOe3MEUHI JIIsl 37I0pOB’sI JIFOJICH, a | Ipu3-
BOJISATh JI0 MarepiajibHUX 30UTKIB sIK JUIsl ICPIKABH, TaK
i 151 criokuBava. B Ykpaini BinOyBaeThcs BIpOBa/I-
JKCHHSI BUMOT HAJIe)KHHUX MPAKTUK JJIT BUPOOHUITBA
BIT [3].

Jlo cepiiftHOro BUpOOHUITBA Ta peaiallii BeTepu-
HapHI nperapaTy Ta CyOCTaHIlil JOMyCKalOThCsI JIUIIE ITic-
151 peectparii JlepKaBHUM JieapTaMeHTOM BeTepUHAp-
HOT MeJIMITHY. JIOKyMEHTOM, SIKWii IJITBEPIDKYE PEECTpa-
1iro npenapary B YkpaiHi, € peecTpaliiine mocsiIyeH-
HSl, SIKE BUJIAETHCSI HA KOJKEH BETEPUHAPHUI Tpemnapar,
cyOcrantito [lep:kaBHAM JIeNIapTaMEHTOM BETEpPUHAPHOT
MEJIUIIMHH.

BupoOHUIITBO Ta peaizallis BETepUHAPHUX TIperia-
pariB Ta 3aco0IB BETEPUHAPHOI MEIUIIMHY TIOBUHHI 3/IHCHIO-
BaTHCS BIJIOBIHO JI0 TEXHIYHUX YMOB, (hapMaxorneu-
HUX cTaTei i cTannapris [4].

HayxoBusimu kadeipy anTedHoi Ta MpOMHUCIOBOT TeX-
HoJori1 JikiB HallloHambHOTrO MEAWYHOTO YHIBEPCUTETY
iMeHi O. O. boromoJibIls Ta HAyKOBO-0CIIIIHOT J1abo-
paropii napeHTepaabHUX Ta OPaIbHUX PIIKUX JIKAPCh-
KuX 3ac00iB npu HamioHanbHOMY (hapMaleBTUIHOMY
YHIBEPCUTETI PO3pOOICHO KOMOIHOBaHUH aHTUMIKPOO-
HUH cripeit « Aprouui-Mijib» JUisi 3aCTOCYBaHHS y BeTe-
puHapii, o MiCTUTh Cpi0Ia Ta MiJIi LIUTPATH, JCKCIIaH-
TEHOJ 1 IPU3HAYCHHH JIJIsI aHTHCENITUYHOT 0OPOOKH BUMEHI
BEJIMKOT poraToi xymoou [5].

MeTo10 po0OTH € BI3HAUCHHSI [TOKA3HUKIB SKOCTI CIIPEI0
«Aproum-Miib» Jiisl 3aCTOCYBaHHS Y BETEpUHApIi.

Marepiaim Ta metonu. JlocimipKeHHs POBE/ICHi B J1a-
Ooparopii aHai3y, IKOCTI 1 CTaH aAPTU3AIIIT JIIKAPCHKUX
npernaparis [lepkaBHOTO MiANpreMcTBa «/lep:kaBHui Hay-
KOBHIA LICHTP JIKAPChbKHUX 3aC00IB 1 MEIUYHOT MPOJYKILiD
(AIT «AHLJI3»), M. XapkiB (KOHCYIBTaHT — KaHIUAAT
(hapMaleBTHYHUX HayK, CTApILIIi HAyKOBUH CIIBPOOITHHK,
3aBijlyBau J1abopaTopii aHasli3y, SIKOCTI 1 CTaHaapTU3allii
nikapceKux npenapariB Hazaposa Onena CepriiBHa).
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o ckiany cupero Bxoauth cpibna nurpat (CLL),
110 3a XIMIYHOI CTPYKTYPOIO sIBJIsiE€ COOO0I0 CUTh cpibia
i mumonHo1 kucnotu. Orpumanns po3uuny CL[ (TY V
15.8-35291116-008:2009, Bupoonuk TOB «Hanomare-
pianu i HaHOTeXHOJIOTI», M. KHiB) CKIIala€ThCs 3 IBOX
eTartiB: MepIid — epeBe/ieHHst cpiliia B KOOI IHUIA po3-
YMH HAHOYACTHHOK (OTPUMAHHs HAHOCHPOBUHM). [Ipu 11p0-
MY Y BUPOOHHMIITBI BUKOPUCTOBYETHCs ¢pi0iio (99,99 %),
JICiOHI30BaHa BOJIA Ta EICKTPHYHUH CTPyM. Y pe3ybTari
npoliecy po3IeTieHHS OIEPKYIOTh BOAHUH PO3YHH 3a-
PAUKEHHX HAaHOYACTHHOK cpibyia chepuunoi hopmu
3 MEBHUMHU (PI3UYHUMHU 1 XIMIYHHUMHU BIIACTUBOCTSIMH.
Hpyrwuii etan — Tpanchopmallisi HAHOYACTUHOK B Opra-
HiuHUi uTpar. Ha apyromy erari B po3unH HaHOYAC-
THUHOK Cpi0ia Ipy MEeBHUX YMOBaX JI0JA€THCS TUMOHHA
KHCJIOTA, SIKa MOBHICTIO PYHHYE KPUCTAIIIYHY PEUIITKY
HAaHOYACTHHOK 1 ()OpMY€ OpraHivHi CIIOMyKH cpiona 3 -
MOHHOIO KHCIIOTOIO.

OTpuMaHuil po34rH cpibia € HaWOLIbII 0e3MeYHOT
(hopMmoro cpibna st 3aCTOCYBaHHS y MEIMIIMHI Ta Be-
tepuHapii. OcHoBHI niepeBaru opraniynoro CLI: opra-
HiuHa popma cpibiia (cpidiio + TMMOHHA KUCII0Ta); Kpaila
0loJIOTiYHA JJOCTYITHICTD 1 CyMICHICTh 3 KMBHMH Opra-
Hi3MaMU; BiJICYyTHICTh TOKCHYHHUX HEOPTaHIYHUX JIOMi-
HIOK (XJIOPHIIB, Cynb(haTiB, aMiaky Ta iH.); BIACYTHICTb
HAHOYACTUHOK (HAHOYACTHHKH BUKOPHCTOBYIOTHCS TiJlb-
KU B SIKOCTi CAPOBHHH 1 TOBHICTIO PO3YHMHSIOTHCS Ha €Ta-
i opraniyHoi Tpanchopmariii) [6, 7].

Mini murpar (ML) (II) siBrisie co6or0 KpucTamiuHy
pEUOBHHY — CBITIO-3esieHuid mopomok. ML mano po3-
YUHHUH Yy BOJI, JIETKO PO3YMHHUI B MiHEpaJIbHUX KHC-
noTax i B po3unHi amiaky. [Ipu 100 °C peyoBuHa BTpa-
4a€e JIBI MOJICKYJIM KPUCTaJIi3alliiHOl BOAM, HAOyBarOUU
OnakuTHOTO 3a0apBieHHs. [Ipu cunbHOMY HarpiBaHHi
po3kianaeTbes 3 yreopeHHsM KynpyM (I11) oxeupy 1 me-
tayieBoi Mifi. Posunn ML — nipo3opa pinuHa 3e1eHyBaro-
ONMaKUTHOTO KONMbOpy. OTpUMaHHSI PO3UUHY MiJli IIHUT-
pary (TY ¥V 15.8-35291116-008:2009, Bupoonux TOB
«Hanomarepianu i HaHOTEeXHOIOTI1», M. KuiB) € anano-
rivauM metony onepskanus CLI.

VY peuentypy ckiaay BBEJEHUN TEKCIIAHTEHOM, 1110
YHHUTh pereHepyrody Ta penapatuBHy jito. CyOcTaHiis
JEKCIIaHTEeHOITY orucana B MoHorpadii «Dexpanthenol»
€sporneiicskoi @apmaxomnei, bpurancekoi @apmaxorned,
®apmaxkonei CIIIA. [TanTeHONM — CHHTETUYHUIN aHaJIoT
BiTaminy B. SIBisie coGoro B’ 13Ky 6e30apBHy abo 31er-
Ka >KOBTYBaTy Mpo30py pianHy (IpH KiMHATHIN TemIie-
parypi), TirpoCKoIiuHy, 1y*e B’ s3Ky. JIerko 3MilIyeThest
3 BOJIOI0, €TAHOJIOM, METAHOJIOM, TIPOTIJICHITTIKOJIEM, I00pe
pozunHseThes B eipi 1 xmopodopMi, ciabKo po3UMHHHNA
y DJIIEepHHi, He PO3UUHHUH B OJIISIX Ta KHUpax.

Bynu BUKOpUCTaHI HACTYITHI METOU JTOCIIIPKESHHSI.

Biobip npob6 ons nepesipku 308HiUHbO2O U0,
MApPKYB8aHHs, AKOCMI Ma MIKpPOOION02iuHOL yucmomiu.
Juis nepeBipky 30BHIIIHBOTO BUITISTY Ta MApPKyBaHHS
TPOIYKITiT 30BHIIIHBOMY OIVISIAY TiIal0Th CEPE/THIO MPO-
Oy B po3mipi 5 % ynakoBok Bij cepii. [Ipu HasiBHOCTI
B TIEPETVISIHY TiH KiJIbKOCTI TIOHa 3 % yNaKkoBOK, 110 He
BIJIIIOB1IAl0Th BUMOT'aM IIUX METOJIB KOHTPOJIIO SKOCTI
JIKapChKOTO 3ac00y 3a BUIIICBKa3aHUMHM IMOKA3HUKAMH,

ycsi cepist OpaKyeTbest; MpU HasiBHOCTI 3 % 1 MeHIe
OpakyeTbest TUTbKH (DAKTUYHO BUSIBIICHA KiJIBKICTh Jie-
(heKxTHOT MPOoAYKIIii.

st BUITpoOOBYBaHHSI Ha MIKpOOiOJIOTiYHY YHCTO-
Ty BigOuparoTh 10 ynakoBoK Bij KoxHOT cepii [9].

Onuc. KanaMmyTHa piiHa 3€J1€HYBaTO-0JIAKUTHOTO
KOJIbOPY 31 CIenU(IYHUM apOMaTHAM 3aIaxoM.

loenmudpixayis. Ha xpomarorpamax BUIPoOyBaHO-
ro pO34MHY, OTPUMaHHUX B po31iii «KinbkicHe BU3HA-
YeHHs1. JlekCraHTeHO, Yac yTPUMaHHsS OCHOBHOTO ITIKY
JEKCTIAHTEHOJY Ma€ CITiBIaJIaTH 3 4aCOM yTPUMYBaH-
HS [[HOTO MKy Ha XpOMarorpami po3drHy IOpPiBHSHHS
(mexcmantenon) (ADY, 2.2.29, 2.2.46) [8].

BunpoGoByBaHi po3unHH, OfiepKaHi py KUIbKICHO-
My BU3HA4YEHHI cpiOiia Ta MiJii, MOBHHHI MaTH MAKCUMYMH
MTOTTIMHAHHS 32 JOBXUH XBUIL 328,1 um 1 324,7 uMm, xa-
pakTepHuX JIst cpibna i Mii BiAMoBiAHO (Cpidio 1 Mink).
5,0 M3 mpenapary MaroTh AaBaTH peakiiio (a) Ha UT-
paru (A®Y, 2.3.1) (uurparn).

Bionocna eycmuna Busnavena 3riguo 3 1®Y, 2.2.5,
meron 1; pH (JADY, 2.2.3). O6 ’em émicmy ynakoexu.
BurpoboByBanHs npoBozsiTh Ha 10 ¢uiakoHax, MorneperHso
BUTpuMaHux npu Temmeparypi 20 °C Buponosx 30 xs,
3a JOTIOMOT'0F0 MIPHOTO IIUJTIH/IPA.

Ilepegipka ynakoexu na cepmemuyticnsy. OrakoH mo-
MIIIal0Th JJOTOPH JTHOM Y CTaKaH, JTHO SIKOTO BUCJIAHO
(biTBTPYBaJIBHIM IANIEPOM, BATPUMYIOTH BIIPOJIOBXK 5 XB;
HE MAIOTh 3 SBJSATHCS Kparli mpernapary Ha QiabTpy-
BaJIbHOMY Tiarepi.

Ilepesipra mexaniunoco kianana. Ha mtok kiarma-
Ha MOMIIIAI0Th HACAJKY, (pJIAKOH CTPYIIYIOTh BIPOIOBK
1 XB Ta IPOBOATH He OlIblIE 5 HATUCKAHb HA HACANIKY
JI0 TIOSIBH AMCHIEPCHOTO CTpyMeHs. JlomyckaeTbes pu
BiJICYTHOCTI CTPYMEHsI TIOBTOPUTH OIIEPAIliio IIe pas.
[Tomanpia mosiBa IUCIEPCHOTO CTPYMEHS MOXKE BiI0y-
BaTHUCS MICIs IEPIIOT0 HATHCKAaHHs Ha HacaJKy. Bui-
JICHHS| BMICTY YIIAKOBKHM Ma€ BiJIOyBaTHCS TIIBKH Yepe3
OTBIp HacaJKku. BuTikanHs npenapary npu 3aKpUTOMY
KJIaraHi He JIOYCKAEThCSI.

Kinvxicue suznauenns. /lexcnanmenon. BuzHaueH-
HsI IPOBOJISITH METOAOM PiuHHOT XpoMarorpadii (DY,
2.2.29, 2.2.46). Bmict nexcniantenony (C,H,,NO,) B 1 mn
npenapary mae Oytu Big 45,0 mr 10 55,0 mr (puc. 1, 2).

Cpi6no. BusnaueHHsI IPOBOSITH METOJIOM aTOMHO-
abcopOIiitHoi criekTpomerpii (J1DY, 2.2.23).

Bunpobosysanuii posyun. 1,6 M npenapary mnomi-
IaI0Th y MipHY K00y MicTkicTio 100,0 M1, 101ar0Th
0,1 M1t azomnoi kucromu P, TOBOISATH 600010 07151 Xpomamo-
epagii P 1o 06’emy 100,0 Mt (koHIIEHTpallis cpibia
2,0 MKT/MIT) 1 IEpEMIITYIOTh.

Posuun nopisusnus (a). 0,05 M cpibna ctanmaapt-
HOTO PO3uMHY (3 KOHIIEHTpauicro cpidma 1000 mr/m)
(pipma «Merck», kat. Ne 9797) nomimmarots y MipHY KOJI-
Oy mictkictio 50,0 M1, monaroth 0,1 M1 azommuoi kucio-
mu P, NOBOASTH 600010 07151 xpomamoepagii P 10 00’ e-
My 50,0 mi1 (koHIIeHTparist cpidna 1,0 Mxr/mi) i nepe-
MIIYOTh.

Pozuun nopiensinns (b). 0,05 M cpibna cTaHAapTHO-
o po34rHy (3 KOHLEHTpartiero cpidima 1000 mr/n) (pipma
«Mercky, kat. Ne 9797) nomimiaroth y MipHY KOJIOY
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Puc. 1. Xpomatorpama po3yuHy NopiBHAHHA A5 NPOBEAEHHS TECTY
«KinbkicHe BU3HayeHHs. [JekcrnaHTeHon»
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Puc. 2. XpomaTorpama Bunpo6oByBaHOro po3ynHy Ansi MPOBeAeHHS
Tecty «KinbkicHe BU3Ha4YeHHs. [lekcnaHTeHon»

micTKicTio 25,0 mi, gogaroth 0,1 M azommoi kuciomu P,
JOBOZISITH 600010 01 Xxpomamozcpagii P 1o 00’ emy 25,0 mn
(xoH1EHTpaIlis cpibna 2,0 MKI/MIT) 1 TepeMIITy OTh.

Posuun nopienannus (c). 0,2 mi cpibaa craHIapTHOTO
po3unHy (3 KoHUEeHTpauieto cpidna 1000 mr/m) (pipma
«Mercky, kar. Ne 9797) nomimiarots y MipHY KOJIOy MiCT-
kictio 50,0 mn, gomarote 0,1 M azomuoi kuciomu P,
JOBOZISITE 600010 01 xpomamozcpaii P 1o 00’ emy 50,0 M
(xoH1eHTpaIlis cpibna 4,0 MKI/MIT) 1 TEPEMIITyIOTh.

Bumiprorots nonepeMiHHO NOTTMHAHHS BUITPOOyBa-
HOTO PO3YMHY 1 PO3YMHY MOpPiBHSAHHS (b) HA aTOMHO-
abcopOLitHOMY CIIEKTPOMETPI, IPOBOASYN HE MEHLIE
5 mapanenbHUX BUMIPIOBaHb.

Bwict cpibna (X,) B 1 M npenapary B Mijirpamax
00UYHUCITIOIOTH 32 (POPMYJIOIO:

C_-1-0,05-100
X = C,-25-1,6 ~°

ne: C, — mokazaHHs IpUIIaly IPU BUMIPIOBaHHI BUTIPO-
O0oByBaHOro po3uuny; C, — MoKa3aHHs NpHJIaLy IpH
BHUMIpIOBaHHI PO3YHMHY MOPiBHIHHA (b).

Bwmict Ag (cpibna) B 1 mu npenapary mae OyTH Bix
0,112 mr go 0,138 mr.

Ipumimxa. IIinroTOBKa 0 MPOBEICHHS BUIIPOOY-
BaHb Ha aTOMHO-a0copOIiitHOMY criekrpometpi. [lepen
ITPOBE/ICHHSIM BUIPOOYBaHHS ITPOBOJISTH KaJliOpyBaHHS
npuiaay 3a po3uruHaMu NopiBHsIHHA (a), (b), (¢) ns
BH3HAYEHHs CcpiOiia BiIOBIIHO IO IHCTPYKIi 10 TpH-
nany. JlopxuHa xBumi it Mifi — 328,1 HM.

Miovb. Bu3HaueHHsI TPOBOASTH METOZOM aTOMHO-a0-
copOmiitHoi criekrpomeTpii (DY, 2.2.23).

(M

Po3zuun xnopucmosoonesoi kuciomu. 54 M xnopucmo-
6800He601 Kuciomu P TOBOIATE 800010 0Jis1 Xpomamozpa-
@ii P 1o 06’ emy 1000 M1 i IepeMiIIyOTh.

Bunpobosysanuii pozuun. 1,6 M penapary J10BO-
JSITh PO3UMHOM XJIOPHCTOBOAHEBOT KHUCIIOTH /10 00’ €My
100,0 mu1 (koHLIEHTparist Mifi 2,0 MKI/MIT) 1 IEPEMIIITYHOTb.

Posyun nopiensnus (a). 0,05 M pozunny mioi (DY,
2.2.23 N) 3 KOHIIGHTpaIIi€r0 Miji 1 MI/Mi1 TOBOJSTH PO3-
YUHOM XJIOPHUCTOBOIHEBOI KHCIOTH 110 00’ emy 50,0 mut
(xoHneHTparist Migi 1,0 MKr/mit) i epeMilyroTh.

Posyun nopiensnus (b). 0,05 M pozunny mioi (DY,
2.2.23 N) 3 KOHIIGHTpaIIi€r0 Miji 1 MI/Mi1 TOBOJSTH PO3-
YUHOM XJIOPHUCTOBOIHEBOI KHCIOTH 110 00’ emy 25,0 mit
(xoHIIEHTpAIist Mifl 2,0 MKT/MIT) 1 IEpEeMIITyOTh.

Posuun nopisuanns (c). 0,2 mn pozauny mioi (DY,
2.2.23 N) 3 KOHIIGHTpaIIi€r0 Miji 1 MI/Mi1 TOBOJSTH PO3-
YUHOM XJIOPHUCTOBOIHEBOI KHCIOTH 110 00’ emy 50,0 mut
(xoHIeHTpartist Mifi 4,0 MKr/MiT) 1 IEpEMIITyOTh.

BuMIipIoI0Th MONIepeMiHHO MOTITMHAHHS BUTIPOOY-
BaHOTO PO3YMHY 1 PO3UMHY TOPiBHSHHS (b) Ha aTOMHO-
a0COPOIIITHOMY CIICKTPOMETPI, IPOBOJISIYN HE MCHIIIC
5 mapaJielbHUX BUMIPIOBaHb.

Bwict mizi (X;) B 1 Mut mpenapaty B MiJlirpamMax 00-
YUCITIOIOTH 32 (DOPMYIIOIO:

C_-1-0,05-100

S 2
N=7C 2506 @

ne: C_— moka3aHHs IpUIaay IpH BUMIPIOBaHHI BUITPO-
OoByBaHoro po3uuny; C, — MokazaHHs MpHJIagy Mpu
BUMIpPIOBaHHI PO3YHMHY MOPIBHSIHHS (b).

Bwmict Cu (migi) B 1 mur mpenapary mMae OyTH Bix
0,112 mr go 0,138 mr.

Ipumimra. TTiAroTOBKA 10 TIPOBEJCHHS BUIIPOOY-
BaHb Ha aTOMHO-a0copOIiitHOMY criekTpoMeTpi. [lepes
MPOBEJICHHSIM BUTIPOOYBaHHS MPOBOASATH KaiOpyBaHHS
npuiIaay o po3unHax mopiBHsHHS (a), (b), (¢) st BU-
3HAYEHHS MIiJIi BiJIOBIIHO JIO THCTPYKIIT 10 MIpHJIay.
JlomxuHa XBum 17 Mifi — 324,7 um.

PesyabTaTu Ta ix 06roBopennsi. B pesynbrari excrie-
PUMEHTY PO3pOOJICHO crieudiKkalio Ha KOMOIHOBaHHUI
BETCPUHAPHUIA TIpernapar y (opMi CIIPEr0 «APromuI-Mizb.
Crerudikartis (s . 3.2.P.5.1 peecTpaliiitHOro 10ChE)
1 aHamiTHYHI MeToauku (a1 1. 3.2.P.5.2 peectpartiitHoro
JIOChE) PO3POOIICHI JIJIst 3aC00y KOMOIHOBAHUL AHMUMIK-
PpooOHULL cnpetl 0Jist gemepuHapii BIMOBIHO 10 BUMOT
3araipHOi crarti DY 2: «BetepunapHi pifki JiKapchKi
3aco0M TS HAINKIPHOTO 3aCTOCYBaHH 1 «PiKi JIiKapchbKi
3ac0o0M IS HAIIKIPHOTO 3aCTOCYBaHHSDY (TaOMUIL).

Ynakoska. I1o 200 M y ¢iakoHax 3 po3MUITIOBAYEM.
[To 1 dakoHy pa3oM 3 IHCTPYKIIEO ISt 3aCTOCYBaHHS
MOMIIIAIOTh Y MAaYKy 3 KAPTOHY.

I'paghiune opopmnenns ynarxosxu. I'padiune opopm-
JICHHS YIIAaKOBKH Bi/IMOBi/Ia€ rpadiuHoMy 300paKeHHIO
YIaKOBKH.

Ymosu 30epicannsn. B opurinanbHii ynakoBIi mpu
Temrneparypi He Buiie 25 °C.

Tepmin npuoamuocmi. 2 poKu.
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Tabmnna
Crenudikanis Ha KOM6IHOBaHMIT BeTepUHAPHMIL IIperapar y GopMi CIIpero «Apromyj-Migb»
[MokasHunKn Honyctumi Hopmu MeTtogn KOHTpONo
Onuc KanamyTHa pigrHa 3eneHyBaTo-611aknTHOro Konbopy 3i cneuundiu- | BisyanbHo
HUM apPOMaTHUM 3anaxom
IpeHTndikadin
HexkcnaHteHon Ha xpomaTorpamax BUNpo60BYyBaHOIO PO3UMHY, OTPYMaHUX 3an.2.1,8.1 MKA, OOY,
B po3aini «KinbKicHe BM3HaueHHA. [lekcnaHTeHon», yac yTpu- 2.2.29,2.2.46
MaHHA OCHOBHOTO MiKy AeKCMaHTeHoNy Ma€ CniBnagati 3 4acom (meTop, pignHHOT
YTPUMYBaHHSA LibOrO MiKy Ha XpoMaTorpami po3urHy NOPiBHAHHA | xpomaTorpadii)
Cpibno i migb BunpobosyBaHi po3unHu, ofepxKaHi Npu KinbkicHOMY BU3HauyeH- |3an. 2.2, 8.2, 8.3 MKA,
Hi cpi6na Ta Migi, NTOBUHHI MaTX MNOIMIMHAHHA 3@ JOBXMWH XBUJIb oY, 2.2.23 (metop AAQ)
328,1 HM i 324,7 HM, XapaKTepHKX A cpibna i migi BignosigHo
Lntpat XapakTepHa peakuia (a) Ha u1TpaTn 3an. 2.3 MKA, DY, 2.3.7

BigHocHa ryctnHa

Bin 1,016 go 1,018 r/cm®

3an.3 MKA OOY, 2.2.5,
meTon 1

pH

Big 2,0 no 5,0

3an.4 MKA [0y, 2.2.3

O6'eM BMICTY ynaKkoBKM

He meHwe 200 mn

3an.5MKA

Bunpo6oByBaHHA YNaKOBKU

MNepeBipka ynakoBKu Ha
repMeTUYHICTb

Mage BUTprMyBaTL BUMOTM

3an.6 MKA 3a n. 6.1 MKA

MNepeBipka mexaHiyHOro
KnanaHy

Mae BUTPUMYBaTV BUMOT I

3an.6.2 MKA

MikpobionoriyHa

3aranbHe uncno aepobHMx mikpoopraHismis (TAMC) — 102 KYO/mn.

3an.7 MKA JOY, 2.6.72,

yncToTa 3arasnbHe Yncno ApiKAKOBUX Ta niceHeBux rpnbis (TYMC) — 2.6.13,5.1.4
10" KYO/mn. BigcyTHictb Staphylococcus aureus B 1 ma.
BigcyTHicTb Pseudomonas aeruginosa B 1 mn
KinbkicHe BU3HaueHHA B 1 Mn npenapary
HekcnaHteHony Big 45,0 mr go 55,0 mr 3an. 8.1 MKA, OO®Y, 2.2.29,
(CH,(NO,) 2.2.46 (MmeTOq PiANHHOT
xpomatorpadir)
Cpi6na (Ag) Big 0,112 mr o 0,138 mr 3an. 8.2 MKA JOY, 2.2.23
(meTtog AAQ)
Migi (Cu) Bin 0,112 mr o 0,138 mr 3an. 8.3 MKA OY, 2.2.23

(meTtog AAQ)

BucHOBKH Ta NMepCNeKTHBH MOAAJIbINNX A0CIiA-
sKeHb. Y pe3ysbTaTi IPOBEJCHUX J0CIIiIKeHb BU3HAYE-
Hi TIOKa3HHUKH SKOCTi CIPEI0 «APTOIHI-MiIb» TSI Be-
TepHUHapil y BiAOBITHOCTI 3 BUMOTAaMH 3araJibHO CTaT-
Ti JI®Y 2: «BerepunapHi pinki JikapchbKi 3aco0u s
HAIIKipHOTO 3acTOCyBaHHM» 1 «PiAKi Jikapchki 3aco0u

CyBaHHS y BeTEpHUHaii.

JUTSL HAIIKIPHOTO 3aCTOCYBAaHHS» 3 METOI0 PO3POOKHU
peectparmiitHoro mocke Ha BII. [IpoBeneHi mocimKeH-
Hs OyyTh BUKOPUCTaHI U1 PO3POOKHU Ta BIIPOBAKEH-
HS1 Yy BUPOOHHUIITBO CIPEr0 aHTHCENTHYHOI i1 17151 3aCTO-

KonduaikT inTepeciB: BiacyTHIN.
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Determination of L-Cystine in Tablets Using
the Chemiluminescence Method

Aim. To develop the method for the quantitative determination of L-cystine in sublingual tablets Elthacin® using the
method of chemiluminescence inhibition in the H,L (luminol) — H,0,— Hb (hemoglobin) system.

Materials and methods. The study objects were the pure substance of L-cystine of pharmaceutical grade and
sublingual tablets Elthacin® produced by the Medical Scientific-Production Complex “Biotics Ltd” (Russia) containing
70 mg of glycine, L-glutaminic acid and L-cystine in their composition. The intensity of chemiluminescence was measured
on the device with a FEU-84-A photoelectric multiplier using an IMT-0.5 measuring instrument of low currents and a
quick-acting automatic potentiometer.

Results and discussion. The method of the L-cystine quantitative determination in tablets based on the inhibition
of chemiluminescence in the H,L — H,0,— Hb system has been developed. The calibration graph was linear over the concentration
range from 7 to 70 pug - mL~". No interferences were observed in the presence of common components of the tablets,
such as glycine and L-glutaminic acid. RSD =+2.35 %, (6 =+ 1.13 %), LOD (3S) =4 pug - mL~', LOQ (10S) = 13 ug - mL™"
for the sublingual tablets Elthacin®.

Conclusions. The method proposed is promising for further research on the subject of its application for the de-
termination of L-cystine in drugs.

Key words: L-cystine; inhibition; luminol; chemilumeniscence; hemoglobin

M. €. bnaxeescbkuin, H. FO. boHgapeHko, 0. KO. CepatokoBa, B. [1. ApemeHko
HauioHanbHUn hapmaLeBTUYHUI YHIBEpCUTET, YKkpaiHa
BusHayeHHs L-unCTUHY B nirynkax 3 BAKOPUCTaHHAM MeToAy XeMislloMiHecueHUil

Meta. MeToto fgaHoi poboTn Oyno po3pobrneHHs METOAMKM KiNbKICHOrO BU3HAYEHHS L-LUMCTUHY B CyOniHrBanbHUX
Tabnetkax EntaumH® 3a edhekToM iHribyBaHHS xemintomiHecLeHuii cuctemun H,L (ntomiton) — H,O,— Hb (remornobin).

MaTtepianu Ta metogu. O6’eKTOM JOCHimXeHHs Gynu nirynku nig’ssukosi EntaunH® Bupo6Huutea TOB Meany-
HWUIA HayKOBO-BMPOGHNYMI koMnnekc «brotukn» (Pocid) cknagy: rmiuuHy, KMcnotun L-rmytamiHOBOI Ta L-LMCTUHY No
70 mr Ta cybcTaHuig L-UMCTUHY. IHTEHCUBHICTL XEMInOMIHECLLEHLiT BUMIpIOBaNu Ha yCTaHoBLi 3 (pOTOENEeKTPOHHUM
nomHoxyBadem ®3JY-84-A, BumiptoBadeM manux ctpymis MMT-0,5 i LuBnakogitounm noTeHLioMeTpoM-caMonucLem.

PesyniraT Ta ix o6roBopeHHs. OnpaLpoBaHa METOAMKA Ta Noka3aHa MOXIMBICTb KiflbKiCHOMO BU3HAYeHHs! L-LIMCTUHY
B Mirynkax nig’siaukoBmx Entaumt® no 70 Mr MeTofoM iHribyBaHHst xemintomiHecueHuii cuctemmn H,L — H,0,— Hb. Kanibpy-
BanbHWUI rpadpik NiHiMHWIA B Aiana3oHi koHUeHTpauin Big 7 Ao 70 mkr - M. MNpucyTHICTb MiuuHy Ta L-rmyTamiHoBOI
KMCINOTWN HE YMHUINA XKOOHOTO BMMBY Ha iIHTEHCUBHICTb XeMintomiHecueHuji. RSD = £ 2,35 %, (6 = + 1,13 %), LOD (3S) =
4 mkr - mn~!, LOQ (10S) = 13 mkr - M~ gnsa cybniHreanbHux tTabnetok Entaumt®.

BucHoBku. 3anponoHoBaHW MeToa MoXxe OyTv BUKOPUCTaHUI s BU3HAYEeHHS L-UMCTUHY Y MikapcbkyX npenaparax.

Krnroyoei crioea: L-yucmuH; iHe2ibysaHHSI; MIOMIHOM; XeMirmtoMiHeCUeHuis; 2eMoa106iH

H. E. bnaxeesckuin, H. FO. boHaapeHko, HO. KO. CepatokoBa, B. [1. ApemeHko
HauroHanbHbIN hapmaueBTUYECKNA YHUBEPCUTET, YKpaunHa

OnpeaeneHue L-uncTuHa B TabneTkax ¢ ucnonb3oBaHMeM meToaa
XeMUNIOMUHeCcLeHLUN

LUens. Liensto gaHHon paboTtu Gbina paspaboTka METOAMKN KONMYECTBEHHOTO onpegenenns L-UmMcTuHa B CyOnmHr-
BanbHbIX TabneTkax AnTaunH® no apekTy MHIMBMPOBaHUSE XeMUIIOMUHECLIeHUMKN cucTemsl H,L (mtomuHon) — H,0,— Hb
(remorno6uH).

MaTepuanbi u metoabl. OGLEKTOM UCCreaoBaHNUst Gbinn cybrnmHreanbHble TabneTkn dnTaumMH® nponseoacTea
000 MeanUMHCKNIN HayYHO-NPOM3BOACTBEHHbIN KOMMIEKC «BburoTukmny (Poccust) coctaea: muumMHa, KUCMOTbl L-ryTaMMHOBOMN
n L-unctnHa no 70 mr n cybetaHums L-umctuHa. HTEHCUBHOCTb XEMUMIOMUHECLEHLUN N3MEPSINA Ha YCTaHOBKE
€ hboTO3NEKTPOHHBIM YyMHOXUTENEM PIY-84-A, nameputenem manbix TokoB MMT-0,5 1 GbicTpogeicTeyoWwmm no-
TEHLMOMETPOM-CaMOMNUCLIEM.

Pe3ynbraThbl M ux o6cyxaeHune. PazpabotaHa meToamvka 1 nokaszaHa BO3MOXXHOCTb KONMYECTBEHHOIO onpeaene-
HUS1 L-UMCTUHA B CyOnmHrBanbHbIX TabneTkax AnTtaunH® no 70 Mr METOAO0M UHIMBUMPOBaHUSI XEMUMFOMUHECLIEHLIMN CUCTEMBbI
H,L — H,0,— Hb. KannbpoBo4HbI rpadhuk NIMHEEH B Avana3oHe KOoHLeHTpauuii ot 7 o 70 mkr - mn~'. MNpucyTcTBre rmuum-
Ha 1 L-rmyTamMMHOBO KUCTOTbI HE OKa3bIBaro HMKaKOro BIMSAHWSA HA MHTEHCUBHOCTb XeMumtommHecueHumn. RSD = + 2,35 %,
(6 =+ 1,13 %), LOD (3S) =4 mkr - mn~', LOQ (10S) = 13 mkr - M~ ansa cybnuHreansHbix Tabnetok dntaumHe.

BbiBoAbl. [1peanoxeHHbI MeTog MOXET ObITb UCMONb30BaH AN onpeaeneHus L-unuctnuHa B npenapartax.

Knroveenble cnoea: L-yucmuH;, uHaubuposaHue,; rItoMUHOI, XeMUSTIOMUHECUEeHUUSI;, 2eM02/106UH
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Introduction. L-Cystine (3,3’-dithio-bis-2-amino-
propionic acid, dicystein) is one of the well-known substi-
tuted of a-aminoacids, a stable (oxidized) form of the amino-
acid of cysteine. It participates in the formation of pep-
tides and other proteins during the formation of their
structure. L-cystine provides elasticity of keratin; there-
fore, it is a part of complexes of vitamins for improve-
ment of appearance of the skin and hair, biologically
active additives and shampoos.

A wide range of medicinal products based on L-cys-
tine can be used in cases of intoxication with heavy me-
tals, as well as antioxidants, hepatoprotectors, detoxi-
cants, immunomodulators, mucolytics, etc. Often L-cys-
tine is also used as part of the complex therapy for the treat-
ment of diabetes, Alzheimer’s disease, bronchitis, as well
as rehabilitation after surgery and joint diseases.

The drug is available in the form of capsules and
ampoules, and is also a part of the combined medica-
tions, such as the tablets Elthacin® (the main composi-
tion: L-cystine, 70 mg; glycine, 70 mg; L-glutaminic acid,
fillers: methylcellulose, 7.8 mg; magnesium stearate, 2.2 mg).

Several methods, such as those based on iodometric
titration using diperoxyadipic acid, voltamperometry, po-
larography, capillary electrophoresis method, flow-injec-
tion analysis after its reduction to cysteine with the subse-
quent spectrophotometric detection, thin-layer chromato-
graphy, liquid chromatography in combination with mass-
spectrometry and also using Raman microscopy com-
bined chemometrics of the PCA (Principal Component
Analysis) and HCA (Hierarchical Cluster Analysis) have
been reported for its determination within different ran-
ges of concentrations [1-9].

The advantages of the iodometric determination using
diperoxy acid as a reagent are selectivity: other amino
acids being the constituents of the combined dosage forms
and excipients do not interfere the L-cystine determina-
tion, but there is a need for the synthesis of the analyti-
cal reagent [1]. All these methods require specialized
equipment and expertise and can be laborious for the rou-
tine analysis. The European Pharmacopoeia (EPh 8.0)
recommends the method of inverse bromatometry for
the quantitative determination of L-cystine. The sensi-
tivity of the recommended method is limited by the re-
latively high concentration of the titrant (0.1 mol - L")
[10, 11].

The aim of our work was to develop a selective, suf-
ficiently sensitive and easy-to-perform procedure for the rou-
tine analysis of L-cystine in the drug Elthacin®.

Materials and methods. The study objects were the pure
substance of L-cystine of pharmaceutical grade (the con-
tent of the main substance was 98.5 %) and sublingual
tablets Elthacin® produced by the Medical Scientific-
Production Complex “Biotics Ltd” (Russia) containing
70 mg of glycine, L-glutaminic acid and L-cystine in
their composition [10].

Solutions were prepared by the volume-weight me-
thod at 293 K. Double distilled water (DDW) was used
to prepare the solutions in all cases.

Standard 1 - 10° mol - L' solution of Luminol
(5-amino-2.3-dihydro-1.4-ftalazindion, H,L, RPF Synbias,

Ukraine) was used. 0.1772 g of 3-Aminophthalhydra-
zide with qualification “R” was transferred in a 100 mL
volumetric flask, dissolved in 10 mL of 0.01 mol - L'
sodium hydroxide solution and diluted to the volume
with DDW. The solution was kept in a dark place.

0.1 mol - L' solution of sodium hydroxide was used
for the medium pH stabilization, the solution pH was
controlled by an Ionomer [-130 laboratory potentiome-
ter with an ESL-43-07 glass electrode and silver-chloride
electrode and a laboratory Ionomer [-130 (ZIP, Gomel,
Belarus).

Hydrogen peroxide (H,0,) 5.8 % (wt.) solution was
prepared from 58 % high pure preparation (produced
by LTD Inter-Syntes, Boryslav, Ukraine) by its 10 time
dilution with DDW: 10 mL was transferred into a 100 mL
volumetric flask and diluted to the volume at 293 K.
This solution was stored at reduced temperature of
+8-10 °C. The content of hydrogen peroxide in solution
was controlled by permanganatometric titration.

The working solution of H,0, 0.058 % (wt.)
(1.7 - 102 mol - L") was obtained by the appropriate di-
lution of the original solution exactly 100 times. The wor-
king solution can be used throughout the day.

Human blood hemoglobin (Hb) produced by Simko
Ltd, Lviv, Ukraine was used as a catalyst. Hemoglobin
solution 100 pg - mL™' was prepared by dissolving in a
100 mL volumetric flask of 10 mg hemoglobin in 50 mL
DDW by heating to 313...323 K and adding 1 mL of
1.0 mol - L sodium hydroxide solution. It was diluted
to the volume with DDW at 293 K and stirred. The wor-
king solution of hemoglobin was prepared by dilution
with DDW of the initial one exactly 100 times. The wor-
king solution can be used throughout the day.

The intensity of chemiluminescence was measured
in relative units on the device with a FEU-84-A photo-
electric multiplier using an IMT-0.5 measuring instru-
ment of low currents and a quick-acting (time constant
0.1 s) automatic potentiometer. The reaction accompa-
nying CL was performed in a cylindrical quartz cell of
30 mm in diameter with the working volume of 10 mL.
The following order of mixing reagents was performed:
to the mixture of luminol indicator in the alkali solu-
tion and H,0,, with the presence or absence of L-cys-
tine solution in the control experiment, 0.50 mL of Hb
was added with the help of a dosage pipette P-1, and
the kinetic curve of chemiluminescence intensity (/) in
relative units (/) — time (s) was registered. The dosage
pipette is built in to the mobile keeper that isolates photo-
cathode of a photoelectric multiplier from outside light,
and further allows working at the common lighting. All
experiments were performed at 293 K.

For the optimal conditions for the chemiluminescen-
ce occurrence in the H,L — H,0,— Hb analytical system
the conditions determined earlier as a result of detailed
studies by one of the authors were used. They are given
in the monograph [12].

For the analytical signal, the value A/ (rel. un.) was
chosen. It is the difference between the maximum values
of the CL intensities in the control (in the absence of an
inhibitor) and working experiments.
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In the course of studies, it was found that under
the optimum conditions (¢(NaOH) = 0.05 mol - L,
c¢(H,0,)=8.53 - 10*mol - L', ¢(H,L)=10"*mol - L,
C(Hb) =5 - 102 pug-mL™") L-cystine exhibited the inhi-
bitory effect on the intensity of the CL in A,L — H,0,—
Hb system [12]. This phenomenon was used by us to
develop a new method for the quantitative determina-
tion of L-cystine in solutions of tablets Elthacin®.

The standard solution sample (SSS) of L-cystine
0.7 ug - mL™! was prepared as follows: 0.0710 g of L-
cystine was transferred in a 100 mL volumetric flask and
dissolved in 10 mL of 1 mol - L' of sodium hydroxide
solution and diluted to the volume with DDW. The wor-
king solution of L-cystine was obtained by the appro-
priate dilution of the original solution in the required
number of times for analysis.

Procedure of determination. Solutions were added
to a chemiluminescent quartz cell consistently as fol-
lows: 0.50 mL of 1-10° mol - L' A,L, 0.50 mL of
1 mol - L' sodium hydroxide solution, (10 — x) mL of
DDW where x was the total volume of all reagents and
samples, (mL), 0.50 mL of 1.7 - 10> mol - L' H,0, and
0.5 mL of a dilute working-standard solution of L-cys-
tine. A cell with the mixture was placed in a chemilumino-
meter, and 0.5 mL of the working solution of hemoglo-
bin with the concentration of 1 ug-mL~"! was added.

Similarly, the control experiment with DDW instead
of the use of dilute working-standard solution of L-cys-
tine in the same amount was performed. The content of
L-cystine was calculated by Equation 1.

Procedure of the quantitative determination of
L-cystine in tablets Elthacin®. Approximately 0.22 g
of powdered tablets (accurately weighed) was transfer-
red into a 100 mL volumetric flask, dissolved in 10 mL
of 1 mol-L! sodium hydroxide solution and diluted to
the volume with DDW. Similarly, L-cystine SSS was
prepared by the volume-weighted method with the con-
centration of 0.710 pg - mL™". L-cystine working solu-
tions were prepared by the appropriate dilution imme-
diately before the analysis.

When performing the experiment a certain order of ad-
ding solutions was observed in accordance with the above
mentioned procedure.

The content of L-cystine in X (g to one tablet) was
calculated by the Equation:

_om x (Al)xmxw
(AL)xm, x100 %

where: m_— is the weight of L-cystine in SSS, g; (Al) —is
the maximum value of A/ in the working experiment, rela-
tive units; (A/ ) — is the maximum value of A/, in SSS,
relative units; m — is the average tablet weight (n = 20),
g; m, — is the mass of pounded tablets in the batches
used for analysis, g; w — is the content of the basic sub-
stance in the standard sample, %.

Results and discussion. The presence of L-cystine
in the H,L — H,O,— Hb system leads to a decrease in
the maximum intensity of CL, indicating inhibition of
the CL reaction. This effect increases with increasing
of the inhibitor of the process concentration (Fig. 1).

I, rel.un.
>

25 —

20 —

15—

10 —

t,s
0 T T T T T T T —
40 80 120 160 200 240 280 320

Fig. 1. Kinetic chemiluminescent curves in the system:

1 - H,L - H,0,— Hb (in the absence of L-cystine),

2 - H,L — H,0,— Hb — L-cystine. ¢(NaOH) = 0.05 mol - L™,

¢(H,0,) =8.5-10"*mol - L™, ¢(H,L)=1-10“*mol - L,

C(Hb) =5 -102pg - mL™", C(L-cystine) = 35 ug mL~"

The difference between the maximum values of the CL

intensities in the control (in the absence of the inhibitor)

and the working experiments A/ (rel. un.) was chosen as
the analytical signal.

It was found that the dependence of A/ on the con-
centration of L-cystine was linear in the concentration
range from 7 to 70 pg-mL™" (Fig. 2).

The linear equation is A/=(0.24 +0.01) - C,»=0.999,
n =5 where C is the concentration of L-cystine solu-
tion, pug - mL™', LOD (3S) =4 pg - mL™, LOQ (10S) =
13 pg - mL™.

To determine the possibility of using the method deve-
loped for the quantitative determination of the API L-cys-
tine in a dosage form containing a number of co-compo-
nents and excipients the method of additives was used.

The amount of additives was chosen so that the dif-
ference in maximum CL intensities was statistically sig-
nificant — the condition of application of the additive
method, and the total concentration of L-cystine in the test
solutions was within the accuracy of their determina-
tion (calibration graph). The linear dependence, which
allowed determining the content of L-cystine is presented
in Fig. 3. It should be noted that the slope of the line
obtained within the error of the experiment coincided
well with that of the calibration graph.

For intermediate precision three different concentra-
tions of L-cystine (in the linear range) were analyzed by
the standard addition method proposed in the same day
and the second consecutive day (inter-day precision).
The means RSD and accuracy results intra and inter-
day studies are given in Tab. 1. The data obtained indi-
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Fig. 2. Dependence of Al on the concentration of L-cystine
in the chemiluminescence system H,L — H,0,— Hb.

¢(NaOH) = 0.05 mol - L', ¢(H,0,) = 8.5 - 10 mol - L,

c(H,L) = 1- 10 mol - L', C(Hb) = 5 - 102 pg - mL~"
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Fig. 3. The dependence of Al on the concentration

of L-cystine in the solution of the drug Elthacin®
and solutions of the drug with various additives of L-cystine
(the method of standard additions)

Table 1
Intra-day and inter-day precision and accuracy data of L-cystine (n =7, P = 0.95)
Intra-day Inter-second day
Added (together) Found* Precision** | Accuracy*** Found* Precision** | Accuracy***
(Mg - mL™") (ng - mL™) RSD (%) (Bias %) (Mg - mL™") RSD (%) (Bias %)
+ 0 34.6* 345+0.8 24 -0.3 343+0.8 24 -0.9
L-cystine +35.0 (69.6) 69.0+ 14 2.1 -0.9 69.2+1.3 2.0 -0.6
+ 70.0 (104.6) 104.2+19 1.9 -04 103.5+19 1.9 -0.7
Note:* — Mean + Standard Error (Mean + Standard Deviation-Student coef. (t)/+/n; ** — RSD: Relative Standard Deviation;
*** _ Bias %: [(Found — Added (together)/Added (together)] - 100.
Table 2
The results of the L-cystine quantitative determination in sublingual tablets Elthacin®, 70 mg
Contents of L-cystine, (mg per tab.) Found L-cystine, mg Metrological characteristics
oa s X + AX = 69,98 + 2.05
L-cystine 70 mg 70.80 S=+1.65
*(a=69.2 mg) ’ RSD=+2.35%
71.30 *6=+1.13%
68.00 )

Note: *a — the L-cystine content by the Certificate, g; **6 = (X - a)100/a.

cate the absence of a negative effect of excipients on the re-
sults of the determination of API in a dosage pharma-
ceutical form.

The results of these preliminary studies allowed us
to perform the analysis of the tablets using a simpler
standard method. These results of the quantitative de-
termination of L-cystine in tablets Elthacin®, 70 mg are
given in Tab. 2.

The analysis of the data showed that the means rela-
tive standard deviation did not exceed the permissible
value. Since 6 < RSD, the results of the determination of
L-cystine were considered to be correct (systematic er-

ror is absent). The sensitivity for the L-cystine quantita-
tive determination was calculated: LOD (3S) =4 pg - mL,
LOQ (10S) =13 pg - mL™".

Conclusions. The new method has been developed,
and the possibility for the quantitative determination of
L-cystine in sublingual tablets Elthacin®, 70 mg, using
the method of chemiluminescence inhibition in the H,L —
H,0,— Hb system has been shown. RSD =+ 2.35 %,
(6=+1.13 %), LOD (3S) =4 pg - mL!, LOQ (10S) =
13 pg - mLL
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TEXHONOTIA NIKAPCbKUX MNMPENAPATIB

VIIK 615.014.2:615.453.6:615.32:615.22 https://doi.org/10.24959/nph;j.20.4
I. . Caimyenko, O. A. Py6an, T. €. Konicauk

HarnionanbHuii papmaneBTHUHUIN yHIBEpCUTET, YKpaiHa

PapmMaKkoTeXHOMOriYHi AOCNiAXXEeHHSA 3 PO3POOKU
npenapaTty Ha OCHOBIi POCNMHHOI CUPOBUHMU
AN niKkyBaHHA cepueBO-CYAUHHUX 3aXBOPIOBaHb

3axBOploBaHHS CEPLIEBO-CYAMHHOI CUCTEMU € HANBINbLL YacTo NPUYNHOK CMepTi y cBiTi. LLle 3a cuBoi gaBHUHM
noAN BUKOPUCTOBYBAnNM MikapCbKi POCHMHU ANS 3UiNEeHHSA pi3HOMaHITHUX He3ayxaHb. He BTpaTuno cBOEi akTyanb-
HOCTI NiKyBaHHS poCcnnHaMu i CborogHi. [1o nikapCbKoi POCIMHHOI CUPOBMHMU, LLIO BUKOPUCTOBYETLCS HAyKOBOIO Ta Ha-
POLOHO MeAMLMHO AMs NOMIMNEHHS CTaHy CepLeBO-CyAMHHOI CUCTEMU, HanexaTb NoAW rmoay, MMCTS M'ATH, NNCTA
Menicu Ta KOPEeHi CUHIOXN.

MeTa pgocnigxeHHs. MpoBecTn hapMakoTEXHOMOTiYHI A4OCNiAKEHHS 3 po3pobkM cknagy Ta TeXHonorii BUpoo6-
HULTBa NepopanbHOi TBepAoi Nikapcbkoi hopMu Ans NpodinakTukm Ta NikyBaHHSA cepLeBO-CYOUHHMUX 3aXBOPIOBaHb.

MaTtepianu Ta meToau. MNMopoLLKN POCIIMHHOT CUPOBUHM JOCHIMKEHI 3a TaKMMU NOKa3HWKaMW, SIK HAaCUNHa ryctu-
Ha, TeKkydiCTb Ta BOrorosmicT. [lpoBeeHO MIKpOCKOMIYHUIA aHani3 YaCcTUHOK NOpOLLUKiB. BusHadeHi hbapmakoTexHoro-
riYHi napameTpy MogernbHUX CyMilLier akTUBHUX hapMaLEeBTUYHUX iHFPeaieHTIB 3 JoAaBaHHSM AOMOMDKHUX PEHOBUH — TEKY-
YiCTb, CNPECOBYBaHICTb Ta PO3MNagaHHs 3anpeCcoBKy.

Pe3ynbTaTtu Ta ix o6roBopeHHs. MikpockoniyHuiA aHani3 nokasas, Lo CyMill NOPOLLKIB NoapiGHEHOT poCnnH-
HOI CMPOBUWHK € NOMIANCNEPCHOID CUCTEMOIO 3 YaCTUHKaMMU, siKi BiApi3HAIOTLCSA 3a (hOPMOL0, Ha MiACcTaBi YOro MOXHa
CNpOrHo3yBaTh He3a4oBiNbHY TEKy4YiCTb AOCHiMKYBaHOI cyMili Ta, BiANOBIAHO, HEOOXiAHICTL BBEAEHHS JOMOMIKHUX
peyoBuH. [N BU3HAYEHHS CKNaay AONMOMDKHMX PeYOBMH Yy po3pobnioBaHoOMy npenaparti 4oChigKyBany papmakoTex-
HOMOriYHi NOKa3HMKN MOAENbHUX CyMiller POCIMHHUX MOPOLLKIB 3 404ABaHHAM MIKPOKPUCTaniyHoIl LLentonosm, nakro-
3u (mapok FlawLac Ta CapsulLac) Ta kpoxmarnto KykypyassHoro. KinbKiCTb KOXXHOro KOMMOHEHTa BU3HaYanu ekcnepu-
MeHTanbHo. [insa 3abesneyeHHs Teky4ocTi 06paHO MeTOZ BOMOroro rpaHynioBaHHs.

BucHoBkW. BuB4eHHs (pi3nko-xiMiYHUX Ta hapMakoTEXHOMNOMNYHUX BNacTUBOCTEN MOPOLLKIB MiKapCbKOi POCINH-
HOi CMPOBUWHW NoOKa3ano He3afoBifbHi MOKAa3HUKW NAVHHOCTI. 3 METO NOMiNWeHHS TEXHOMOMYHNX BNaCcTUBOCTEN
CyMiLli BBeAEHO Taki JOMOMDKHI pevyoBMHU, SK MiKpOKpUCTaniyHa uentonosa, nakrosa mapok FlawLac ta CapsulLac,
aepocun Ta kanbuito cteapart. [ns nigBMLLEHHS TEKY4OCTi Macu obrpyHTOBaHO 3acTOCyBaHHSI METOAY BOMOroro rpa-
HymntoBaHHs. FAK 3Bonoxysay o6paHo 5 % kpoxmanbHuii knencTep. BrvByeHi napameTpu CyLUiHHS BONOrux rpaHyn Ta
BCTaHoBreHo Temnepartypy (55 £ 5) °C.

Knroyoei crioea: chapmakornoaiyHi 00CiOxXeHHS; POCIUHHA CUPOBUHA, Memo0 805102020 2paHy I08aHHS;
napamempu cywku, meepoda rikapcbka gpopma

G. D. Slipchenko, O. A. Ruban, T. Ye. Kolisnyk

National University of Pharmacy, Ukraine

The pharmaco-technological studies on the development of a drug of the plant raw material for the
treatment of cardiovascular diseases

Cardiovascular diseases are the most frequent cause of death in the world. Since ancient times, people used
medicinal plants to cure a variety of ailments. Herbal treatment has not lost its relevance for today. The medicinal plant
raw material used in scientific and folk medicine to improve the state of the cardiovascular system includes hawthorn
fruits, mint leaves, lemon balm leaves and Greek valerian roots.

Aim. To conduct the pharmaco-technological studies on the development of the composition and technology for the
oral solid dosage form intended for prevention and treatment of cardiovascular diseases.

Materials and methods. Powders of the plant raw material were studied by the following parameters: bulk den-
sity, flowability and moisture content. The microscopic analysis of powder particles was performed. The pharmaco-
technological parameters of the model mixtures of active pharmaceutical ingredients with addition of excipients — flowa-
bility, compressibility and disintegration — were determined.

Results and discussion. The microscopic analysis has shown that the mixture of the powdered plant raw mate-
rial is a polydisperse system with particles that differ in shape. Based on this analysis it is possible to predict the unsatis-
factory flowability of the mixture and, therefore, the necessity for the inclusion of excipients. To determine the composi-
tion of excipients in the preparation being developed the pharmaco-technological parameters of the model mixtures
of the plant powders with the addition of microcrystalline cellulose, lactose (FlawLac and CapsulLac) and corn starch
were studied. The amount of each component was determined experimentally. To provide flowability the method of wet
granulation was chosen.
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Conclusions. The study of physicochemical and pharmaco-technological properties of powders of the medicinal
plant raw material has shown poor flow characteristics. In order to improve the technological properties of the mixture
such excipients as microcrystalline cellulose, FlawLac and CapsulLac lactose, aerosil and calcium stearate have been
added. The use of the wet granulation method has been substantiated to increase the flowability of the mass. As a
moisturizer 5 % starch paste has been chosen. The parameters of drying of wet granules have been studied, and the
temperature (55 + 5) °C has been set.

Key words: pharmacological studies; plant raw material; wet granulation method; parameters of drying; solid
dosage form

I. 0. CnunueHko, E. A. PybaH, T. E. KonecHuk
HaumnoHanbHbIN hapmaueBTUYECKU YHUBEPCUTET, YKpanHa

dapmakoTexHonorM4eckue nccnefoBaHus no paspaboTke npenapara Ha OCHOBe
pacTUTEenbLHOro CbipbA ANA NIeYEeHUA cepAeYHO-COCYaAUCTbIX 3aboneBaHumn

3aboneBaHus cepaeyHO-CoCYaNCTON CUCTEMBI ABMSAIOTCS Hanbornee YacTon NpuymMHon cMepTn B Mupe. Ewe B ry-
GoKoV ApPEeBHOCTM MOAM MUCMONb30Bany NekapCTBEHHbIE pacTeHNs AN NeYeHns pasnuyHbIX HegyroB. He notepsino
CBOEW aKTyanbHOCTU NeYeHne pacTeHnsMn 1 cerogHs. K nekapcTtBeHHOMY pacTUTernbHOMY Cblpblo, KOTOPOE UCMOMb-
3yeTcsl B Hay4YHON M HapOAHON MeauuuHe ANs YryYlleHUs COCTOSHWSA CepAeYHO-COCYANCTON CUCTEMBbI, OTHOCATCS
nnoAbl 60ApbILWLHMKA, MUCTEA MATbI, INCTbS MEMUCCHI U KOPHW CUHIOXU.

Llenb nccnepoBaHusa. NMpoBecTn hapmakonornyeckme nccneaoBaHns no paspaboTke coctaBa M TEXHOMOrUM
Npov3BOACTBa TBEPAON NepoparibHON fekapCcTBEHHON DOPMbl AN NPOUNaKTUKL U NIeYeHUst cepaeYHO-COCYaANCTbIX
3aboneBaHuii.

Matepuanbl n meToabl. [OPOLLKM PacTUTENbHOIO Cbipbs NCCMEAOBaHbI MO TaKUM MoKasaTensm, Kak HacbinHas
NMOTHOCTb, TEKYYECTb M BrarocoaepaHune. NpoeedeH MUKPOCKOMMYECKUIA aHanun3 YacTuu, nopoLukos. OnpegeneHbl
dapMakoTexHONornyeckne napameTpbl MOOENMbHbLIX CMECelN aKTUBHbIX hapMaLeBTUYECKMX MHIpeaneHToB ¢ fobas-
NeHneM BCromoraTerbHbIX BELLECTB — TEKYYEeCTb, MPOYHOCTb K Pa3faBnvMBaHuMio U pacnagaemocTb 3anpecCoBKY.

Pe3synbTathbl n ux obeyxaeHne. MUKpOCKONMMYECKMIA aHanu3 nokasars, YTo CMeCb NOPOLLKOB U3MeNlb4eHHOro
pacTUTENBHOIO Cbipbs ABASAETCS NONWAMCIEPCHON CUCTEMON C YacTuLaMm, KOTopble oTnnyatotes no dopme, Ha oc-
HOBaHWWN Yero MOXHO CMPOrHO3MPOBaTb HEYAOBNETBOPUTENBLHYIO TEKYYECTb NCCIedyeMOn CMECU U, COOTBETCTBEHHO,
HeobXxoAMMOCTb BBEAEHUSI BCTIOMOraTenbHbIX BeLecTB. [Ans onpeaeneHunsi BCriomoraTernbHbIX BELLECTB B paspabaTbiBa-
€MOM npenapare vccnegoBany hapmakoTeXHONOrM4eckMe nokasaTenu ModernbHbIX CMecelt pacTUTENbHbIX MOPOLL-
KOB C AobaBneHneM M1KPOKPUCTaNMyeckon Liennonossl, nakrossl (Mapok FlawLac n Capsulac) u kpaxmana Kyky-
py3Horo. Konn4ecTBo kaxaoro KOMMOHeHTa onpeaensinu akcnepuMeHTanbHo. [Ina obecneyeHns TekyyecTu BbIOpaH
MeToZ BNaXHOro rpaHynmpoBaHus.

BbiBoabl. M3yyeHne puranmko-xmummyeckmx n hapmakoTexHONOrMYeckmx CBOMCTB MOPOLLKOB fIeKapCTBEHHOIO pac-
TUTENMBHOTO CbIPbsi NOKa3ano HeyA4oBNeTBOPUTErNbHbIE NokasaTenu TekydecTu. C Lenbio yry4ylueHNs TEXHOMOTMYECKNX
CBOWICTB CMeCV BBEAEHbl CriefytoLmne BcnomoraternbHble BewwecTBa: MUKPOKpUCTannmMyeckas Lenmnonosa, nakrosa
mapok FlawLac n Capsulac, aspocun v kanbums cteapar. [1na noBbILeHns TeKy4ecTn Maccbl 060CHOBaHO NpUMeHe-
HVe MeToda BraxHOro rpaHynvMpoBaHus. Kak yBnaxHutens BelbpaH 5 % kpaxmanbHbli knenctep. N3yyeHsl napameTpbl

CYLLKM BraXHbIX rpaHyn u yctaHoBneHo Temnepatypy (55 + 5) °C.
Knroyeenle crioea: chapmakonoaudeckue uccriedo8aHusi; pacmumernbHoe Cbipbe; MeMOO 8/1aXHO20
epaHynuposaHusi; napamempsl CywKu; meepdas iekapcmeeHHasi hopma

Beryn. 3rijHo 3 JaHUMU CyYacHUX JIOCIIKEHB [ 1]
3 1950 poxy mo 2017 pik cepenHs CBITOBa TPUBANICTh
KUTT 30UThIIIIIacs 3 48,1 10 70,5 poKiB 1715 YOJIOBIKIB
Ta 3 52,9 no 75,6 poxkiB s xiHok. Lli TenaeHIii He-
PO3PUBHO acoIiOBaHi 31 3MiHAMU B €ITiJIeMi0IOT1YHU I
KapTHHI K Ha NI00ATbHOMY, TaK 1 perioHaNbHUX PiBHSX.
Hacammnepen, Ha mepiui Micls 3a 3aXBOPIOBAHICTIO Ta
CMEPTHICTIO 3aMiCTh 1HPEKLIIHHIX XBOPOO BUHMIIIIN HEiH-
(exuiitai 3aXBOPIOBAHHS, Cepell IKUX CePLeBO-CYINHHI
MaTOJIOTii BIPOIOBK OCTaHHIX JECATUPIY € Oe3rnepeyd-
HUM JTiziepoM. 3a olliHkamu BcecBiTHBOT oprasizartii oxo-
ponu 310poB’st (BOO3) y 2016 pori Bix ceprieBo-cy-
nuHHUX 3axBopioBanb (CC3) momepno 17,9 min ocio,
mo ckaano 31 % Bcix BUMagkiB cMepTi y cBiTi. 85 %
LUX CMEepTell cTanocs y pe3yibTari imemii Miokapaa ta
iHCYnBTY [2].

3BaXkaro4M Ha 3arpo3JIMBY CTATUCTUKY CMEPTHOCTI
Big CC3, Ha 0cOOIMBY yBary 3aciiyroBy€e Npo(iakTHKa
X PO3BHTKY — JOTPUMAaHHS 3J0POBOTO CIIOCOOY KUTTS,
110 BKJIoYae (Pi3sMuHy aKTUBHICTB, 30alaHCOBaHUH pa-
I[IOH Xap4YyBaHHS Ta BiMOBY BiJ IIKiJJINBUX 3BUYOK.

VY noxuiiomy Bili a00 Mpy BUSBICHHI MEPLIMX O3HAK I10-
PYILIEHB 3 OOKY CepIIeBO-CYITUHHOI CHCTEMH MPOQLIaKTHY-
Hi 3aX01 MOXYTb OyTH JOTOBHEHI MPUIOMOM JIiKapChb-
KUX 3aC00iB POCIMHHOTO MOXO/DKEHHS, CIIPSIMOBAHUX HA
MATPUMKY HOPMAIBHOTO (DYHKLIIOHYBaHHSI MiOKap/ia Ta CTa-
Hy cyauH. [lo mikapchKoi poCIMHHOT CHPOBHHH, 10 BUKO-
PHCTOBYETBCS HAYKOBOIO Ta HAPOIHOKO MEMIIMHOKO IS TO-
JIMIIEHHS CTaHy CEePLEBO-CYIHMHHOI CHCTEMH, HAIEKaTh
TUIONH TJIOMY, JIACTSI M SITH, JIUCTS MEJTiCH Ta KOPEHi CUHIO-
xu. Tak, 1041 TIOAY BOJOAIIOTh AHTHOKCHAHTHIMH Ta
MPOTU3aNaIbHIMH BIACTUBOCTSIMH, HA/IAI0Th TO3UTHBHUI
1HOTPONHUH e(eKT, YNHATH aHTHAPUTMIUHY, aHTHarpe-
TaHTHY Ta Ba30IMJIATYIOUy [il0, CIIPUSIIOTH 3HUKEHHIO ap-
TepiabHOTO THCKY [3]. JIMCTS M’ATH YMHATH 3aCTIOKIHITH-
BY, TIIEPIiMiAEMIYHY Ta aHTHOKCUIAHTHY Aito [4]. Okpim
3araJibHOBIIOMOTO 3aCTIOKIHITBOTO e(peKTy JIHCTS MeTich
JIOBEZICHO HOro TOMipHYy aHTHapuUTMidHy Aito [5]. Kopeni
CHHIOXH € 0araTiMy Ha BMICT TPUTEPIICHOBHX CAIOHIHIB,
SIKi BOJIOAIIOTH IIMPOKUM CIIEKTPOM O10JI0TIYHOI aKTHB-
HOCTI, 30KpeMa, aHTHOKCHIAHTHOIO, MPOTU3aNaIIbHOIO,
AHTHATEPOTeHHOIO, CEYOTTHHOIO Ta aHTHAPUTMIYHOIO [6].
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Tabmuus 1

dapMaKOTeXHOIOTiYHi TOKa3HMKY MOPOIIKIB TOHKO MOfIpibHeHoi pocnmnHHOI cupoBuHM (n =5, P =95 %)

HaVIMGHyBaI.-'I.Hﬂ 3oeHiHil BUMAD Bonorosmicr, TekyuicTb, HacmnHa ryctuHa,
cy6cTaHUii % c/100r r/mn
Mnopw rnogy [opoLLOK KOPUYHEBOTO KONbOPY 2,68 +£0,01 160,0 0,45+0,02
Nncta m'atn [opoLLOK CBITNO-KOPUYHEBOTO KONbOPY 2,71+0,02 80,6 0,55+0,02
JIncta menicu [MopoLwoK CBITNO-KOPUYHEBOTO KOIbOPY 2,75+0,02 74,2 0,53 +0,02
KopiHb crHI0XM [opoLLOK TEMHO-KOPUYHEBOIO KONbOPY 2,78 £ 0,03 140,0 0,46 £ 0,02

MeTtoro poboTH Oyno mpoBeneHHs (hapMaKOTEXHO-
JIOTIYHUX JTOCIIIKEHB 3 PO3POOKH CKIIay Ta TEXHOJO-
rii BUpOOHUIITBA TEPOPATbHOT TBEPOT JIiKapchKoi hop-
MM JUIS JIIKYBaHHS CEPIEBO-CYJMHHHIX 3aXBOPIOBAHb.

Marepiaau Ta MeToau. Sk akTHBHI (hapMaIeBTHY-
Hi iHrpenieaTn (ADI) mocmimKyBamy TOHKO mMoxpiOHe-
HY POCIIMHHY CHPOBHHY — MOPOIIKH TUIO/IB IJIOLY, JIUC-
TSI M’SITH, JIACTS. MEJIICH T2 KOPEHIB CUHIOXHU 32 TAKUMHU
MOKa3HUKAaMH, SIK HaCHITHA TYCTHUHA, TEKYJiCTh Ta BO-
noroBMicT. Takoxk MPOBEIEHO MIKPOCKOITIYHUI aHai3
gacTHHOK nopomikiB ADI. J{ist oOrpyHTYBaHHS CKiIaLy
PO3pOOITIOBAHOTO TIpeTapaTy BU3Ha4aIu (hapMaKOTEXHO-
JIOTiYHI TTapaMeTpu MoAenbHuX cymimen ADI 3 goma-

BaHHSM JIOTIOMDKHUX PEUOBHH — TEKYJiCTh, CIIPECOBY-
BaHICTh Ta PO3MaJaHHS 3alPecOBKU. Yci apmaxorex-
HOJIOTiYHI BUIIPOOYBaHHS 3[[IICHEHO 32 METOIUKAMHU
HepxaBHoi apmakonei Ykpainu (ADY).

Pe3yabraru Ta ix 00rosopenHsi. Pe3synsraTtu BUB-
YyeHHs (hapMaKOTEXHOJOTIYHHX MTOKa3HUKIB MTOPOIIIKIB TOH-
KO TIOAPIOHEHOT POCIMHHOT CHPOBHHY HaBeIeHO y Taou. 1.
Sk BUAHO 3 OfIepKaHUX JTAHUX, JOCTIDKYBaHI 3pa3Ku
POCIMHHMX CyOCTaHIIii MarOTh HE3a/I0BUTEHY TEKYJiCTb.

Ha puc. 1 HaBeneno Mikpo(hOTO3HIMKH TOHKO TTO-
JpiOHEHOT pOCIMHHOT CHPOBHHU TIIoAY (@), M’sATH (), Me-
micu (B) Ta cuHioxu (). CyOcTaHIis moapiOHeHNX 110~
IIiB TIIOy TIPEJCTABIISIE COOOI0 YaCTUHKH HAOIIKEHOT

e

Puc. 1. MikpockoniyHmin aHani3 TOHKO NoApiGHEHOT POCIIMHHOT CUPOBUHK:

a — nnogw rmogay; 6 — NMCTa M'ATK; B — NMUCTSA MENiCU; I — KOPEHI CUHIOXN
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Tabmmgs 2
®apMaKOTeXHONOTIYHI MOKa3HUKM MOJe/IbHUX cyMileit mopoikiB ADI 3 nogaBaHHAM
mOnOMDKHUX pedoBuH (n =5, P =95 %)

N® Cknag mogenbHUX CyMillen, r Tekyuicte, | pecyemicte, S:r-?’g:f:lg:::
3/n ! c/100r H B !
Mnoawn rnoay - 0,0500; nucta m’'atn — 0,0250; nucta menicn — 0,0250;
1 | KopeHi cnHtoxm — 0,0150; FlawLac - 0,0208; MKL, - 0,0125; 755x7,0 53+5,1 14,00 £ 0,74
Kpoxmasb KyKypyAa3saHum — 0,1570
Mnogw rnogy — 0,0500; nucta m’'atn - 0,0250; nucta menicn — 0,0250;
2 | KopeHi cnHtoxm — 0,0150; FlawLac - 0,0305; MKL, - 0,0125; 653+64 64,0+4,8 12,02+ 2,21
Kpoxmanb KyKypya3aHum — 0,1430
Mnoawn rnoay - 0,0500; nucta m’'atn — 0,0250;
3 | nncta menicu - 0,0250; kopeHi cuHioxm — 0,0150; CapsuLac - 0,0403; | 53,0+ 5,6 71,0+4,7 11,05+ 1,02
MKL - 0,0125; kpoxmainb KykypyasaHum — 0,1310

10 oBasbHOI (popMu. [1opoIIOK JIMCTS M ATH ITpeacTaB-
J15i€ COO0I0 YaCTHHKU OBAJBbHOI Ta BHOBKEHOI (DOPMH.
YacTUHKHU MOPOILIKY JHCTS MEJICH € HalApiOHIIINMHU
3a po3Mipamu. [ToponIok KOpeHiB CHHIOXH CKIIaaeThCs
3 MOJIIUCTIEPCHUX YaCTHHOK MOJOBXKEHOI (POPMH.

3a pe3yabraraMu MiKpOCKOMIYHOTO aHalli3y MOXKHA
3pOOUTH BUCHOBOK, L0 CYMilll TOPOLIKiB MOAPIOHEHOT
POCITIMHHOT CHPOBHHH € TIOMIIUCIIEPCHOI0 CUCTEMOIO 3 Yac-
THUHKaMH, SIKi BiIPi3HSIOTHCS 3a popmoro. OTke, BUXOTISI-
YM 3 BUIICHABEICHNUX JIAHUX, MOXKHA CIIPOTHO3YBATH He-
3aJJ0BIJIbHY TEKYYiCTb CyMillli IOCIIIPKyBaHUX HOPOIL-
KIB, 1110, BIAIIOBIAHO, BUMaraTuMe BBEIECHHS JOIMOMIXK-
HUX PEYOBHH.

JU71s BU3HAYEHHSI CKJIa/ly IOTIOMIKHUX PEYOBUH Y PO3-
poOmoBaHOMY IpernapaTi AOCHiKyBalu (hapMakoTex-
HOJIOT14HI MOKa3HUKH MOJEIBHUX CyMillleill TOPOIIKiB
A®DI 3 nopaBanHsIM MikpoKpHcTaniuaoi nemonosu (MKL) —
JUTsI TIOJTITIIEHHS TTPecyeMocTi, JakTo3u (Mapok FlawLac
ta Capsulac) — m1s mominieHHs IIMHHOCTI, KpOXMa-
J0 KYKYpYA3SHOTO — JUIs 3a0€3MeUeHHs pO3MagaHHs.
KinpkicTh KOXXHOTO KOMIOHEHTa BU3HAYaJId €KCIIEpU-
MeHTanbHO. CKIIag MOJIEIBHUX CyMillleil Ta pe3ynbra-

&0
0 A
&0

30 4

TH TOCTIDKEHHS X ()apMaKOTEXHOJOTIYHUX IMOKA3HU-
KiB HaBeZCHO y Tabm. 2.

Sk BumHO 3 TaOMN. 2, MABUIICHHS BMICTY JIAKTO3H
y cyMimi He3HAYHO TIOKpAIIye ii TeKy4iCTh: 1eH moKaz-
HUK BUSBUBCS HE33I0BUIBHUM /IS YCiX MOAETBHUX CY-
Mimiei. Takok KoperyBaHHS BUMarae MoKa3HUK po3Iia-
JTAHHSI 3aIIPECOBOK CYMIIIeH, 3HAYEHHS IKOTO 3HAXO/U-
JIOCSI Ha MEX1 33/IOBITBHUX.

Bigomo, o a1t 3a6e3nedeHHs TeKy9I0CTi TadmeT-
KOBHX Ta KallCyJbHUX Mac J0 iX CKJIaJy BBOAATH aepo-
CHJI, SIKMH Y TIEBHIM KUTBKOCTI CTBOPIOE ONTUMAJIbHI YMO-
BH, OCKUTBKH Ma€ BEJIHWKY NMUTOMY MOBEPXHIO Ta CKJIa-
TAETHCS 3 9aCTOK ceprunoi hopmu. [ BU3HAUCHHS
BIUIMBY aepOCUITy HA TEKyYiCTh BH3HAYAIM YaC BHTI-
KaHHSI 3pa3KiB Ha OCHOBI MomepHOI cymimri Ne 3 (sika
XapaKkTepr3yBaiach HAWKpAIIUM ITOKa3HUKOM TEKydO0C-
Ti) 3 TO@aBaHHSM Pi3HOI KUTBKOCTI aepocmiry. Pe3ynbra-
TH JOCIIDKCHHS HaBEACHO Ha puc. 2.

3 puc. 2 BUIHO, IO TIPH HAIBHOCTI a€POCHITY Y MO-
nenbHid cymimi g0 1 % TeKkydicTb 30UTbIIy€eThCs, ae
npu ioro BmicTi Oimbm HiX 1 % modynHae MOBIITBHO
3MEHIITYBaTHCh.

40 -

30

TewydicTe, cHMO0

20

10 A

0,75

1 15 2

KinbkicTe aepocuny B MOGENBHIA Cymiwi, %

Puc. 2. Bnnue aepocuny Ha TekydiCTb MOAENbHOI CyMiLli
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Tabmua 3

BriuB 3BoNOKyBauiB Ha IPaHy/IOMeTPUYHUI CK/IAZ i TeKY4icTb MogenbHOi cymimi ADI
3 monoMiKHMMM pedoBrHamu (n =5, P = 95 %)

. ) Bug i KOHUEeHTpaLia BUKOPUCTaHOrO 3BOJIOXKYBaya
HaiimeryBaHHA AOCIAKyBaHOTO MBI, % KpOoxmManbHuI Knemncrep, %
NoKa3HMKa rpaHyn
5 7 3 | 5
[paHynomeTpuyHmm cknag, %:
1500 MKm 25,5 20,4 21,5 22,5
1000 MKM 20,6 19,5 19,8 18,9
620 MKM 18,4 22,7 20,9 20,4
500 MKM 15,5 22,4 22,8 21,2
255 MKM 53 5,6 6,5 5,1
160 MKM 6,0 53 54 8,1
53 MKM 4,1 4,1 3,1 3,8
Tekyuictb, /100 T 23,0+£0,5 23,0+0,3 38,0+0,3 22,5+0,2

TomMy momanpIi TOCHTiKEHHS OyJIH CIIPSIMOBaHI Ha
TIOJIMIIEHHS TEKYJOCTi CyMminIi. BBeZeHHS TOTOMIXHAX
PEYOBHH /10 CKJIAAy AOCIHIAXKYBaHOI CyMillli NPU3BOIUTD
JI0 po3LIapyBaHHs, ToMy OyB 00paHUil METO BOJIOTOrO
IpaHyIIOBaHHS.

3 METOI0 OCSTHEHHs Oa)KaHMX MMOKa3HHUKIB CIIpe-
COBYBAHOCTI Ta TEKY4OCTi JOCTIKYBaHOT cyminti ADI
OyJIH TIPOBEICHI IOCIIKEHHS 3 BHOOPY ONTUMAIBHOTO
3BOJIOXKYBaua JUIsl BOJIOTOrO rpaHyintoBaHHs. i1t Hporo
rOTyBaJIl MOAEJbHY cyMil Ne 3 3 1ogaBaHHIM aepocH-
ay y kinbkocti 1,0 % Ta 3aiiicHIOBaNIN 3BOJIOKEHHS PO3-
YMHAMH PEYOBHH, sIKi HaiyacTille BUKOPHUCTOBYIOTHCS
Yy BUPOOHUIITBI ITEPOPATTHHUX TBEPANX JIIKAPCHKUX POpM:
3 %, 5 % xpoxMmanbHUM KielictepoM Ta 5 %, 7 % Bog-
HUM po3uuHOM nofiBiHimiponigony (I1BIT). Otpuma-
Hi 3 BUKOPUCTAHHSM LIUX 3BOJIOXKYBAUiB 3pa3KH IpaHy
JOCIIIKYBaJIN 32 MOKa3HUKaMU: TPaHyJIOMETPUYHUN
CKJIQJI, TeKYYICTb.

['panynomeTpryuHMil CKJIa] BU3HAYAE TOKA3HUK Mill-
HOCTI T'paHyll, 0 CYTTEBO BIUINBAE HA PIBHOMIPHICTh

3aCUIaHHS MacH Y MaTPUUHUI IpOCTip TaOJIETKOBOI YU
KarcyJIbHOT MallIMHY T4, BINOBIAHO, HA TOKAa3HUK O/IHO-
PiOHOCTI MacH ofiepKaHOi JO30BaHOI OTUHHIIL.

I'panynu BucymryBamu mipu Temreparypi (50-60) °C
IO 3aJTUIIKOBOTO BOJIOTOBMICTY B Mexkax (3,5 £ 0,5) %.
Jani mpoBoanIM cyXe rpaHyIIOBaHHS Kpi3b CUTO 3 PO3-
MipOM OTBOPIB CiTKH 2 MM, IO 3a0e31euyBayio ojiep-
JKaHHSI SKICHUX TPaHyN 3 He3HAYHUM BMICTOM JpiOHOT
(hpaxuii (3 po3mipom gactok mermie 0,2 MM). 3Baxaro-
YU Ha TIrPOCKOIYHICTh TPaHyll Ha OCHOBI pOCIUHHOL
CHUPOBHHH SIK PEUOBHHY ISl OMYIPIOBAHHS BUKOPUCTA-
JM KaJbLilo cTeapar y KibKocTi 1 %, 110 Takox crpu-
SUTO TIOJIIIIEHHIO TEKYy4OCTi TPAHYIIATY.

Pesynbrati mociikeHb TpaHyJIOMETPUYHOTO CKIla-
Iy HaBeAEHO y B Tal. 3.

Buxomsiun 3 naHnx, HaBeAEHHUX B Ta0I. 3, MOYKHA 3pO-
OWTH BUCHOBOK, 1110 KPaIlli TEXHOJIOTIYHI TOKa3HUKH Tpa-
HyJI JIa€ 3aCTOCYBAHHS JJIs BOJIOTOl IpaHyssiLii 5 % Kpox-
MaJbHOTO KielicTepy. 3B’ s13yBanbHi BracTuBocTi [IBI1
TipIri, HiK Y KPOXMaJIbHOTO KJIelcTepa.
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Puc. 3. KiHeTuka npouecy CyLUiHHSI BONOMMX rpaHyn y cyluapLi NofmMykoBoro Tuny
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[Tpu po3poOiii TexHooTii IepopalibHOT TBEPIOT JTi-
KapchKoi popMu HamMu OyJIF BUBYCHI ONITUMAJIbHI YMOBH
MIPOBEICHHS MIEBHUX OTepalliii, 30Kkpema, IpoIiecy cy-
IIHHS BOJIOTHX TpaHyil. Bimomo, 1o Bij 11i€i ctaii Tex-
HOJIOTIYHOTO TIPOIIECY 3aJICKUTh SIKICTh TOTOBOTO TPO-
IYKTY, 30KpeMa 3a IMMOKa3HUKOM MIKpOOHOT KOHTaMiHaIIil.
Tomy Oyn0 pOBEIEHO TOCIIIKEHHST KIHETHKH TPOIe-
Cy CYIIIHHS BOJIOTUX T'PaHYII, SIKE 3MIHCHIOBAIHN y CY-
HIMJIBHIN agi MOJTUYKOBOTO THITY.

ExcriepumenTanpHi JaHi MPOIECy CYITiHHS BOJIOTO1
MacH rpanyin npu remneparypi (55 + 5) °C y cymapui
MTOJIMYKOBOTO TUITY HaBe/ICHI Ha puc. 3. ToBIIMHA mapy
rpanyin rnpu ubomy cranosuia 0,9-1,0 cm.

Sk BUIHO 3 puC. 3, BTpaTa BOJOTH y TPAHYIATI 3a
niepii 50 XB BiIOyBa€THCsI JOBOJI iIHTEHCUBHO, JIaJi TIPO-
LeC YIOBUIBHIOEThCS. [t ofeprxaHHs HeoOXiqHOI 3a-
JIMIITKOBOT BOJIOTY IPaHYII Yac CYLIHHS MPH 3a3HaYeHIN
TeMITepaTypi MOBUHEH CKIIamaTh 1,5 TOMMHM.

OTxe, MPOBeNIeH] TOCIiKEHHS JO3BOJIITH O0TPYH-
TyBaTH CKJIAJ] 1 TEXHOJIOTIIO OICPKAHHS TPAHYJIATY Ha
OCHOBI POCIIMHHOT CUPOBUHH JIJISI [TOAJIBIIIOTO BUTOTOB-

JICHHSI ITePOPaIbHOT TBEP 10T JIIKapChKOi (hopMu, mpr3Ha-
YeHO{ M1 Tepartii cepIieBO-CyqNHHUX 3aXBOPIOBAHb.

BucHoBKH Ta nepcneKTUBH MOJAJIbIIMX J0C/L/KeHb

1. BuBuenHs (i3uko-XiMiYHUX Ta (apMaKOTEXHOIJIO-
TYHUX BIACTUBOCTEH MOPOIIKIB JTIKAPCHKOT POCIMHHOT
CUPOBHHH I10KA3aJI0 HE33J0B1JIbHI IOKA3HUKH [UIMHHO-
cti gocmimkyBanux ADI — ToHKO MOAPIOHEHNX TTOPOTII-
KiB IJIOAIB IJIONY, JIUCTSI M SITH, JIUCTSI MEJIiCH Ta Kope-
HIB CHHIOXH.

2. 3 METO¥O MOJIIIIEHHS TEXHOJIOTTYHUX BJIACTHUBOC-
teit cyminni ADI Oynmu gociimkeHi Taki JOMTOMIXKHI pe-
YOBUHH, SIK MIKPOKpPHCTaIIYHA LEI0N03a, JaKT03a Ma-
pok FlawLac Ta Capsulac, aepocuii, KaJibliito cTeapar.

3. Jly1s i IBHINEHHS TEKY9IOCTi Macl OOTpyHTOBaHA
HEOOX1THICTh 3aCTOCYBAaHHS BOJIOTOTO TPaHYITFOBaHHS.
SIx 3BOJIOXKYBad 00paHo 5 % KpOXMalbHUI KIeHcTep.

4. BUBUCHHSI TApaMETPiB CYIIiHHS BOJIOTHX IPaHyIl
TOKAa3aJIo, IO ONTHMaJIbHA TPUBAJIICTH TIPOIIECY 33 TEM-
nieparypu (55 £ 5) °C ta TopuwHi mapy rpanyin 0,9-1,0 cm
MOBHHHA CTAaHOBUTH 1,5 TOIUHH.

Konduikr inTepeciB: BijcyTHiil.
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JI. H. Cunenko, H. A. Kazapunos

I'ocynapcTBenHOe npennpusaTie «l ocynapcTBEHHBIN Hay4HbIN LIEHTP JIEKAPCTBEHHBIX CPENICTB
1 MEJULUHCKON MPOAYKLMNY, YKpanHa

Bbi60op onTuManbHOro yBnaXXHuTens npuv paspaborTke coctaBa
N TeXHOSIOrMm NoslyYeHns Kancyn ¢ Hucypokcasmgom

Lenb pa6oTbl. Bbibop onTUManbHOro yBRNaXXHUTENS U €ro KOHLEHTpaLMKU AN NONyYeHns rpaHynsta ¢ Heobxo-
OVMBIMW TEXHONOTMYECKMMMN NapaMeTpamm U Ka4eCTBEHHbIX Kancyn ¢ HUGYpoKcasnaoMm.

Martepuanbl u metoabl. O6bekTamu nccnenoBaHus 6binu cyoctaHumst HUdypokcasnaa ompmbl «SP QUIMICAY,
WcnaHuns, yBnaxHatowme areHTbl: 15 % BOOHBIV 1 CIMPTOBOW pacTBopbl nonveuHunnupponugoHa (MBIM) K-25, 15 %
BoaHbIn pacteop MBI K-29/32, 10 % Kykypy3Hbin knenctep, 64 % caxapHbein cupon, 14 % BoaHbin pacteop MBI
K-17, macchl Ansi kancynupoBaHus U Kancyrnbl, NonyYeHHble Ha X ocHoBe. M3y4yeHbl nokasaTenu kayecTsa: onuca-
HWe, cpeaHsia Macca, OQHOPOAHOCTb MacChl, O4HOPOAHOCTL A03NPOBAHHBLIX €ANHUL, pacnagaeMocCTb, TEKy4eCTb, Ha-
CbIMHAasA MIIOTHOCTb, (PPaKLMOHHbIV COCTaB, PacTBOpPEHWe, NpMMechk A 1 COMYTCTBYHOLLME NMPUMECH, KONMYECTBEHHOE
coepxaHue Hudpypokcasmaa. Micnonb3oBaHbl METOAbLI: METOZ, XXUAKOCTHON xpomaTtorpadun (FeY, 2.2.29), metop,
abcopObumnoHHOM cnekTpodoToMeTpun B ynbtpaduronetoBon obnactu (FoY, 2.2.25).

PesynksraTthl 1 nx obecyxaeHue. 3yyeHo BNUSHUE B1Aa U KOHLEHTpauuy CBA3YIOLWUX U APYrMx BCnoMoraTerb-
HbIX BELLECTB Ha h13nKo-XMMUYeCKMe, hapMaKkoTEXHOIOMMYECKNE CBOMNCTBA Macce Aflsi KancynMpoBaHus, nokasaTenu
Ka4yecTBa Karncyn u Tect «PacTtBopeHune» B cpeae 6opaTtHoro 6ydepHoro pactsopa pH 10,0. OnpeneneHa 3aBucu-
MOCTb KayecTBa roTOBOro fekapCTBEHHOro npenapara OT NPUPOAbl BBEAEHHbIX YBMaXHSALWMX areHToB. [MokasaHo,
YTO OnTMMarnbHbIM yBRaxHuTenem aensaercs 14 % BogHein pacteop MBI mapku K-17. OnpegeneHbl onTumMarnbHble
Konm4yecTBa BCNOMOraTerbHbIX BELWECTB AN NonyyYyeHns ctabunbHOro nekapcTBeHHoro npenapara. PaspaboTtaHHble
Kancyrnbl SBMASTCS 3KBMBaNEHTHbIMU pedepeHTHOMY npenapary «QHTepodypuny», kancynel no 200 mr nponssoacTea
dupmbl «Bosnalijek», BocHus n epuerosrHa no yHKUMOHANbHbLIM XapakTepucTMKam.

BbiBoabl. Ha ocHOBaHUM NpoBeAeHHbIX (hapMaKOTEXHOMOMMYECKNX UCCNEeAOBaHUA N aHanM3a KadecTsa nory-
YeHHbIX Kancyn BbibpaH cocTaB BCMoOMOraTenbHbIX BELLECTB, COCTaB YBNAXHUTENS 1 CcNocob NonyyYyeHus KancynbHON
macceol. [poBeaeHHbIE UcCneaoBaHns SBNSIOTCA HEOOXOAMMOW YacTbio hapmaueBTnyeckon paspaboTkn (PP) npe-
naparta npu o60CHOBaHWM ero coctasa v TexHonoruu. MepcnekTMBHbLIM HanpaBrneHem ganbHENLWNX NCCrneaoBaHuii
SIBNSIeTCA NpoBeaeHue aanbHenwmx atanos ®P, a Tarke ocdopmneHune pasgena 3.2.P2.3 «Pa3paboTka npon3BoaCTBEH-
HOro npolecca» perncrTpauuoHHoro gocbke popmata Common Technical Documentation (CTD).

Knroyeenle crioea: Karcyrnbi; HUGhypokcasuo; yenaxxHumersb, 8CrioMo2ameribHble 8eujecmsa; cocmas;
MEeXHOsI02Uusl; nokasamersnu Ka4ecmea

L. M. Sidenko, M.O. Kazarinov
State Enterprise “State Scientific Center of Drugs and Medical Products”, Ukraine

The choice of the optimal moisturizer in the development of the composition
and technology of capsules with nifuroxazide

Aim. To choose the optimal moisturizer and its concentration to obtain the granulate with the necessary techno-
logical parameters and high-quality capsules with nifuroxazide.

Materials and methods. The objects of the study were the substance of nifuroxazide by “SP QUIMICA” company,
Spain, moisturizing agents: 15 % aqueous and alcoholic solutions of polyvinylpyrrolidone (PVP) of K-25 brand, 15 %
aqueous solution of PVP of K-29/32 brand, 10 % corn paste, 64 % sugar syrup, 14 % aqueous solution of PVP of
K-17 brand, the mass for encapsulation and capsules obtained from them. The following quality indicators were studied:
description, average mass, mass homogeneity, uniformity of dosage units, disintegration, flowability, bulk density,
fractional composition, dissolution, admixture A and related impurities, the quantitative content of nifuroxazide. The fol-
lowing methods were used: liquid chromatography method (SPhU, 2.2.29), absorption spectrophotometry method in
the ultraviolet region (SPhU, 2.2.25).

Results and discussion. The effect of the type and concentration of binders and other excipients on the physico-
chemical, pharmacotechnological properties of the masses for encapsulation, the quality indicators of the capsules
and the “Dissolution” test in the borate buffer solution with pH 10.0 have been studied. The dependence of the quality
of the finished product on the nature of the moisturizing agents introduced has been determined. It has been shown
that the optimal moisturizer is 14 % aqueous solution of PVP of K-17 brand. The optimal amounts of excipients for ob-
taining a stable drug have been determined. The capsules developed are equivalent to the reference drug Enterofuril
capsules, 200 mg, manufactured by Bosnalijek, Bosnia and Herzegovina by their functional characteristics.

Conclusions. Based on the pharmacotechnological studies conducted and the analysis of the quality of the cap-
sules obtained the compositions of excipients and moisturizer, as well as the method of obtaining the capsule mass,
were selected. The study conducted is the necessary part of the pharmaceutical development (PD) of the drug when
substantiating its composition and technology. A promising direction for further research is conducting further stages of
PD, as well as the completion of section 3.2.P.2.3 “Development of the production process” of the Common Technical
Documentation (CTD) format registration dossier.

Key words: capsules; nifuroxazide; moisturizer; excipients; composition; technology; quality indicators
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OepxaBHe nignpuemcteo «[ep)KaBHWIA HAYKOBUIA LIEHTP NiKapCbkux 3acobiB Ta MeauyHoOi NpoaykLiiy, YkpaiHa
Bubip onTumanbHOro 3gonoxysaya npu po3poobLi cknaay Ta TeXHONOorii OTpuMaHHs
Kancyn 3 Hichypokcasmagom

MeTta po60oTu. Bubip onTumanbHOro 3BonoxyBada i Koro KoOHLEeHTpaLii AN OTpUMaHHS rpaHynsaTy 3 HeobxiaHMMK
TEXHOMOrYHUMK NapameTpamu i AKICHUX Kancyrn 3 HiypokcasuaoMm.

Matepianu Ta metogu. O6’ekTamn gocnimkeHHst Oynu cybctaHuisa Hidypokcasuay dipmn «SP QUIMICAY, IcnaHis,
3Bonoxytodi areHtn: 15 % BogHWIA i cMpToBU po3drHK nonisiHinniponigony (MBIM) K-25, 15 % sogHun po3ynH MBI
K-29/32, 10 % kyKypyassHui knemnctep, 64 % uykposui cupon, 14 % sogHun posynH MBI K-17, macu ang kancynto-
BaHH4A i Kancynu, OTpUMaHi Ha X OCHOBI. BMBYEHI NOKa3HMKKN AKOCTi: ONUC, cepeaHsi Maca, OQHOPIAHICTbL MacK, OaHO-
PiAHICTb AO30BaHUX OAMHWULbL, PO3NadaHHA, TEKYYiCTb, HAaCUMHa rycTuHa, ppakuinHui cknag, po3YMHEHHS, OOMILLKa
A i cynyTHi JOMILLKM, KiNMbKiCHUIA BMICT Hicpypokcasuay. BukopuctaHo metoam: Metoq piguHHOT xpomatorpadii (OdY,
2.2.29), meTon abcopbuiriHoi cnekTpodoToMeTpii B ynibTpadioneTosin obnacti (APY 2.2.25).

Pe3ynbraTy Ta ix o6roBopeHHs. BuB4eHO BNNvB BUAY Ta KOHLEHTPALi 3B’A3yBarbHMX Ta iHLLUWX JOMOMiIXKHUX pe-
YOBWH Ha (Pi3nKO-XiMiyHi, papmMakoTEXHOMNOrYHI BNaCTUBOCTI Mac AN KancyntioBaHHSA, MOKa3HWKN AKOCTi kancyn i TecT
«Pos4nHeHHs» B cepepouLLi 6opaTtHoro ydepHoro posymHy pH 10,0. BusHadeHo 3anexHiCTb SKOCTi FOTOBOIO NiKapCbKo-
ro npenapaty Bif NpMpPOAM BBEAEHUX 3BOMOXYHUMX areHTiB. MokasaHo, WO onTuManbHUM 3BonoxyBadem € 14 %
BOOHWU po34dumH MBI Mapku K-17. BusHayeHi onTuMarnbHi KinlbKOCTi AONOMDKHUX PEYOBUH AJ1S1 OTPMMaHHS cTabinbHOro
nikapcbKkoro npenapaty. Po3pobneHi kancynu € ekBiBaneHTHUMY 40 pedepeHTHoro npenapaty «EHTepodypuny», kan-
cynu no 200 mr BupobHuuTBa dipmn «Bosnalijek», BocHis i MepueroBrHa 3a yHKUiOHaNBHUMW XapakTepUCTUKaMK.

BucHoBku. Ha nigctaBi npoBegeHnx hapMakoTEXHOMOTMYHUX OOCNIMKEHb Ta aHarni3y sIKOCTi OTPUMAaHKX Kancyn
obpaHo cknaj AOMOMIKHUX PEYOBWH, CKnag 3BONoXyBsaya i cnocibé oTpumaHHs kancynbHoi macw. MNposeaeri gocni-
[PKEHHs1 € HeOOXiQHO YacTuHO dhapmaLleBTUYHOI po3pobku (PP) npenapaTty npu 06rpyHTYBaHHI Moro cknagy i Tex-
Honorii. [epcnekTMBHMM HanNPAMKOM noanbLlumx AOCMiAKeHb € NpoBeAeHHs noganbLlumx etanis ®P, a Takox odopm-
neHHa po3giny 3.2.P.2.3 «Po3pobka BMpobHMYOro npouecy» peectpadinHoro gocke opmaty Common Technical

Documentation (CTD).

Knroyoei cnoea: karicynu; Highypokcasud; 360510xKyead; OMOMIXKHI peHO8UHU; CKlad; MEXHOIORIS; MOKa3HUKU sIKOCmi

Beenenne. Octprie kumeunbie nHGekmun (OKI)
SIBIIAIOTCS OJIHUMU W3 CaMbIX PacIpOCTPaHEHHBIX B MUPE
3a0071€BaHM, 9aCTOTA PAa3BUTHS KOTOPHIX MO JaHHBIM
BO3 cocrasmser 1-1,2 mupa crydaes B rox. Jmapes 3a-
HUMAeT TPEThE MECTO CPEAr HanboIee pacpoCcTpaHeH-
HBIX TIPUYHH CMEPTHOCTH TTOCIIe O0Ne3HEelH BEpXHUX JIbI-
xarenbHbIX MyTeit 1 BUY-unrdexum [1-3]. Beicokas 3a-
o6oneBaemocts OKH BO BceX BO3pACTHBIX KaTETOPHSX,
ITAPOKUN CIIEKTP BO30OyIUTENCH TIPU HEAOCTATOTHOM
YpOBHE UX BepU(HUKAIIH, COXPAHSIONIASICS JETATFHOCTB,
B 0COOCHHOCTH Yy JeTel paHHeTo Bo3pacTta [4], ompe-
JIEJISIIOT 0COOYI0 aKTyadbHOCTh JAHHOU MTPOOIIEMBI JIS
MIPAKTHYECKOTO 3PAaBOOXPAHEHHUS.

B Hacrosmiee BpeMst Bce yarie Tuapen BBI3BIBAIOTCS
STHOJIOTUYECKIMH areHTaMH, MPEUMYIIECTBEHHO BUPYC-
HOM ATHONOTHA. B cTpyKTYpe «pacmm(poBaHHBIX) CITy-
gaeB OKU Bupycs! cocrapmstor 50-80 %, mpudem Be-
IyIe MeCTa 3aHIMAalOT POTABUPYC M HOPOBUPYC 2-TO
tuma [4, 5]. B mocrnenaue roasr mis aedenns OKU mm-
pPOKO TIpuMeHsieTcsl HU(PYPOKCa3Hl, KOTOPBIN SIBISAETCS
MIPOM3BOIHBIM S-HUTPOdypaHa U OTHOCHTCS K KHIIIEU-
HBIM aHTHcenTHKaM. JIokambHast akKTUBHOCTH U OTCYT-
CTBUE TIPOHUKHOBEHHUS B OPTAaHBI M TKAHW OpPTaHU3Ma
00yCJIOBIMBAIOT YHUKAJIFHOCTH JAHHOTO Iperapara mo
CPaBHEHHIO C APYTUMH IMPOM3BOJHBIMU HUTpO(dypaHa,
MTOCKOJIBKY KpOME aHTHANAPEHHOTO CUCTeMHBIE d(Pdek-
TBI OTCYTCTBYIOT. Hupypokcasum upe3BbIaaiiHo aKTHBCH
B OTHOIIIEHUH TPAMIIOIOKUTEIBHBIX U TPaMOTPHUTIATEb-
HBIX Oaktepuii. OH MPAKTHYISCKU HE HapyIIaeT o0u-
TaTHYI0 MAKPO(DIOPY TOHKON U TOJICTON KUIIKHA [2, 6].

B nureparype ommcan psiji mpenaparoB Ha OCHOBE
HU(DYpOKCca3uaa: CycreH3us opajbHasi, Karcyabl TBep-
IIbIe, TAOJIETKU, TIOKPHITEIC 000JT0UKOH. JIekapcTBeHHAS

(hopma cycrien3ust Hanboee mpuemMiIeMa sl JICUCHUS
nerei. Cpeau mpenapaToB B TBEPAOH JIEKAPCTBEHHOM
dhopme OombIIas MOJIS MPUXOAUTCS Ha TabneTku. Kar-
cynpHas hopMa cTajia MepCreKTUBHON B COBPEMEHHOM
MeWITNHE ONlarofapst TaKUM MPEUMYIIIecTBaM, Kak BO3-
MOYKHOCTP JTOCTFKEHHS BBICOKOH TOYHOCTH JI03WPOBa-
HUS JIEKAPCTBEHHBIX BEIIECTB, BOSMOKHOCTh MaCKHPOB-
K{ HETIPUSITHOTO BKYyCa 1 3aaxa JISKapCTBEHHBIX BEIIIECTB,
JIOCTATOYHAS JIETKOCTh TpHeMa MaIllieHTaMt, BO3MOXK-
HOCTBH 00€CTIeunTh pacTBOpeHHe U BcachiBanue B JKKT
3a KOPOTKUI TIPOMEKYTOK BPEMEHH, IOCTATOYHO OBICTPOE
IposIBIIeHNE (hapMaKOJIOTHYECKOTO ISHCTBHS JIEKAPCTBEH-
HBIX BEIIECTB, KOTOPHIE BEICBOOOKIAIOTCS U3 KAIICYITbI
[7, 8]. IloaTOMY, YUUTBIBAS TTEPEUHCICHHBIC TTPEUMY-
IIECTBA, IS pa3padOTKH IpernapaTa Ha OCHOBE HU(YPO-
Kca3uaa HaMHU BBIOpaHa JeKapcTBeHHAs! (hopMa B BHJIE
KarcyIl.

Ha dapmarieBTideckoM phIHKe YKpanHbBI 3apeTHCTPH-
POBAHO HECKOJIBKO TTPENapaToB ¢ HU(PYPOKCA3HIOM B op-
Me€ KarcyJ, UMIOpPTUpyeMbIX U3 Makegonuu, bocuuu u
I'epuieroBunsl. OTedecTBEHHBIMU MPEATIPUATHSIMHA TaK-
K€ BBIITYCKAIOTCSI COOTBETCTBYIOIIHE TIPETIaparsl, HaIpH-
mep, Hudypokcaznn-Cnepko (CoBMecTHOE YKPaHHCKO-
ncranckoe npeanpusitae «Criepko-Ykpanaay) [9].

[lepen Hamu crosiya 3amada pa3paboTars COCTaB |
TEXHOJIOTHIO TTOA0OHOTO TEHEPUIECKOTO TIpernapara s
OTEYECTBEHHOTO TTPON3BOICTBA, KOTOPBIA OBIIT ObI SKBH-
BaJICHTEH IIperapary CpaBHEHHs, 3aperHCTPUPOBAHHO-
MY ¥ BBIBEICHHOMY Ha PBIHOK, a TaK)Ke NMeEJ COTOCTa-
BHMBIE C HUM WK 00Jiee BBICOKHE TIOKa3aTeNN KauecTBa
1 CBOMCTBA, BKJTIOUAs 0€30TIacHOCTH M 3(h(PEKTUBHOCT,
a Taxoke OBLT CTAOWIICH B IIporiecce Xpanenus. J{is ato-
ro OpuTa ocyIecTBIeHa (hapMarieBTHIeCcKas pa3padboT-
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ka (OP) nekapcTBeHHOrO Mpenapara B popme Karcyl ¢
Hugypoxcazumom 200 mr.

B npenbinymux uccnenoBanusx [10] Obu1 clienan
BBIBOZl O TOM, YTO ONTUMAJIbHBIM JJIs IIOJIy4eHHs Kall-
cyn ¢ HU(ypOKCA3UAOM SIBISETCS] METO]] C UCTIONb30Ba-
HUEM BJIQKHOW TPAHYJISINH, TIOCKOIBKY BCIIOMOTaTellb-
HBIC BEILLIECTBA (KpaxMasl KyKypy3HbIi, LIEJUTI0I03a MUKPO-
kpuctaummueckas 102, caxapos3a mpecyemasi, Maruus
cTeapar) MpH MPsSIMOM MIPECCOBAHUHN HE 00€CITCUHBAIH
YIOBIIETBOPUTENBHbIEC TIOKA3aTENM TEKyYECTH MaCChl IS
KarcynupoBaHus. B pesynbrare He0CcTaTOUHON CMadu-
BaEMOCTHU Macchl JJIsl KarlCylIMpOBaHus HaOI0qa1cs mpo-
iecc 00pa3oBaHMsI HEPACTBOPHMBIX KOHITIOMEPATOB, COCTO-
SIUX U3 MACChl JUIsl KAaIllCYJMPOBAHUS U YaCTHUEK XKe-
JIATUHOBBIX Karcys Mpu mpoBeaeHun Tecta «Pacmana-
emocTb» U «PactBopenuey. [lomyueHHbIe Kancysibl He
COOTBETCTBOBAIM TPEOOBaHMSIM 1O Mokazaressim «OaHo-
POIHOCTH JO3UPOBAHHBIX EAUHHUI U «PacTBOpeHne».

Lesnlo HacToOsIIEH PaOOTHI SIBISIETCS BBIOOD ONTH-
MaJbHOTO YBJIQXHUTENS U €r0 KOHIEHTpAIUK JJIsl 110-
JIy4eHUsI TPAaHyJIsITa ¢ HEOOXOANMBIMH TEXHOJIOTHYEC-
KMMH NIapaMeTpaMu U Ka4eCTBEHHBIX KarlCysl ¢ HU(ypo-
KCa3HJIOM.

Marepuasibi u MeToIbI. OOBEKTOM HCCIIEIOBAHUS SIBIISE-
Jniack cyocranims Hudypokcazuaa pupmbl «SP QUIMICAY,
Wcnanwms, coorBeTcTBYIOmAs TpedoBanmsaM EBporreiickoit
¢dapmakorien [11], yBnaxusromue areutsl: 15 % Bon-
HBIH U CLIMPTOBOI PacTBOPHI IOJIMBUHUIIUPPOIUIOHA
(TIBIT) K-25, 15 % Bomusrii pacteop [IBIT K-29/32, 10 %
KYKypy3HBII Kierictep, 64 % caxapusriii cupomn, 14 %
Boaubld pactBop [IBII K-17, maccel s kancynupoBa-
HUS U KarCyJbl, NOJTy4YEeHHBIE HA UX OCHOBE.

[Ipu BbIOOpE ONITUMAIBHOTO YBIXKHUTEIS U pa3pa-
0O0TKe PalMOHATIBbHON TEXHOIOTHH KarCyJl UCTIONb30BaIIH
BCIIOMOTaTeNbHBIE BEIIECTBA, COOTBETCTBYIOIINE TPeOO-
BaHusM [11]: kpaxmain Kykypy3ubii (hupma «Roquettey,
Opannus), caxaposa (pupma « SUDZUCKER», ['epma-
HIIST), LIEJDTION03a MAKpOKpUCTamTYeckas (pupma «Blanver
Farmoquimica LTDAy, bpa3uus), HOTHBHHUITTHPPO-
o Mapok K-17, K-25, K-29/32 (bupma «ISP Techno-
logies, Inc», CILIA) u maruus creapart (pupma «FACIy,
Wcmanus).

dapmaneBruueckas pazpadorka «Hudypokcazumy,
Karcynsl o 200 Mr npoBoaniIach Kak Julsl TeHepuyec-
KOT'O JIEKApCTBEHHOTO cpelicTBa. B kauecTBe pedepent-
HOTO npenapara ObL1 BEIOpaH npenapar « QHTepodypuin,
karcyisl o 200 mr ipon3BoncTBa hupMbl «Bosnalijek»,
bocuus u I'eprierosuna.

B npotiecce uccnenoBanuii u3yyanu ciaeayrolue mo-
Ka3aTein KauecTBa: OIMCaHUe, CPeIHsAs Macca, OHOPO-
HOCTBb MaccChl, OJIHOPOJHOCTb JJO3UPOBAHHBIX €IUHUII,
pacnangaeMocThb, TEKy4eCTb, HACBIIHAS ILIOTHOCTh, (hpak-
LMOHHBIA COCTaB, PACTBOPEHHE, MPUMECH A U COMYT-
CTBYIOIIIME TPIMECH, KOJTMUECTBEHHOE COAEP/KaHIE HU-
(dypokcazuna. s naentudukanmu HuUpypoKcasuaa B
pa3pabaTbIBaeMbIX KallCyjlaX UCMOIb30BaJIN METO/ KU1~
KOCTHOH Xpomatorpaduu, IPeIoKEHHBIN TSI OTIpee-
JICHHSI COITYyTCTBYIOIINX MPUMECEH, a TAKXKe METOJ ab-
COpPOIIMOHHON CIEKTPOPOTOMETPUH B YABTpapHOIETO-

BOI 00JIaCTH, TIPU TTOMOIIX KOTOPOTO TIPOBOIIIN UCTIHI-
tanus «PactBoperne», «KonmmdecTBeHHOE OnpeieNieHre)
cornacHo ['®Y, 2.2.29, 2.2.25 [12]. KonuyecTBeHHOE CO-
nepkanre HAypoKcasuma OnpeessuTi METOI0M abcopo-
LMOHHOM CHEKTPO(OTOMETPUH B YIIBTpaduoneToBoH 00-
macta oT 320 M 110 450 HM ¢ MAaKCUMYMOM TIOTJIOIIE-
HUS IpH JUTHHE BOJHBI (368 + 2) HM 1o MeTonuke [ 'OV,
2.2.25 [12]. Onpenenenue nokazatens: «OTHOPOTHOCTD
JO3MPOBAHHBIX €IWHUID) TPOBOIMIN B COOTBETCTBUH C
tpeboBanusivu [' DY, 2.9.40, ucnonb3yst pacueTHO-BECO-
Bo#t meTox [12].

dapMaKOTEXHOIOTMIECKUE CBOWCTBA MACChI JIJIsI KaIl-
CYJHMPOBAHUS M TOTOBOM JIEKApCTBEHHOW (DOPMBI U3yya-
nu cornacHo MeToauk ['DY [12]. dpakuuoHHsIii cocTas
OILICHUBAJIM ITyTEM CUTOBOTO aHalu3a 1o MeTonuke [12].

B xone ®P nis ycTaHOBJIEHMS SBUBAJIEHTHOCTH Pas3-
paboTtaHHOTO M pepepeHTHOrO MpenapaToB CpaBHUBA-
JIU KHHETUKY UX pacTBOpPEHUs (TIPOQHIN pAaCTBOPECHHUS)
B cpeze ¢ pH 4,5, pH 6,8 u pH 10,0. B cBsi3u ¢ Hu3Koi
PacTBOPUMOCTHIO HUPYpPOKCa3uJa UMEHHO Cpelia pac-
TBOpeHus bopatHoro Oydeproro pacteopa pH 10,0 uc-
MOJIb30BaHa MPHU pa3padOTKe MpenaparoB Ha OCHOBE HU-
(ypokcazuia KaKk rmepBoodepeHast Al yCTaHOBICHUS
CXOJICTBAa KHHETHUYECKUX KPUBBIX. JlaHHBIE TI0 U3yUYECHHUIO
KUHETUKH PACTBOPUMOCTH i1 Vitro ONyOJIMKOBAHEI B Ha-
meit padore [13].

Pesynbrarel n ux odcy:xaenue. Ha HaqansHOM 3Tane
OP ObLT ompeieIieH 1eNIeBOi PO HIs KauecTBa U OTIe-
HEHBI KPUTHYECKHUE TTOKA3aTe)IM KadyecTBa pa3padarniBa-
€MOTo Iperapara, a Takxke cjiejaH BbIOOp U 000CHOBa-
HUE ONTHMAaJIbHOTO KOMIIOHEHTHOTO COCTaBa U OMNTH-
MaJIbHBIX KOJUYECTB JIEHCTBYIOMIETO U BCIIOMOTaTeIhb-
HBIX BemlecTB. [Ipn 5TOM 0COOEHHO Ba)KHBIM SIBIISIETCS
aHan3 (PU3NKO-XUMHYECKUX U (DapMaKOTEXHOJIOTHYEC-
KHX CBOWCTB JIEUCTBYIOIIETO U BCTIOMOTATEJIbHbIX Be-
IIECTB U crenu(PUKani UX Ka4ecTBa, a TAKKE aHAJIH3
MX COBMECTUMOCTH B JIEKapCTBeHHOM (opme. OCHOBHBIE
(m3nuKo-xuMHUYeCKre U (PapMaKOTEXHOIOTHYECKUE T10-
Ka3aTelid, a TakKe KpUCTaJIorpaduuecKue CBOMCTBa
cyOcTaHIMy HUDYPOKCA3HT ITPEACTABICHBI B HAIIICH TIpe-
neiayiei padore [14]. Pesynbrarsl JaHHBIX UCCIIEOBa-
HUU TIO3BOJIMIIN OMIPENICTUTH COCTAB BCIIOMOTATEeIbHBIX
BEIIECTB, KOTOPhIE HEOOXOAUMBI [T YIYUIIEHUS TeKy-
YECTH MACCHI JIJIS1 KaIllCyTUPOBAHUs, BOCIPEIISITCTBOBA-
HUSI KOMKOBaHHIO, 00eCTIeYeHs] pABHOMEPHOTO pacIipe-
JIeNIeHYsI HU(YPOKCa3uia B CMECH KOMIIOHEHTOB, ITOBbI-
MIAIONTUX TUAPOPUIHFHOCTH KaTICYJIbHON MacCHI.

Kpurnueckumu xapakrepucTukamMu HAU(YpOKcasu-
J1a, KOTOPBIE MOTYT MOBIIUATH HA KAYECTBO JICKAPCTBEH-
HOTO CPEZICTBa ¥ KOTOPbIe HEOOXONMO YUUTHIBATH TIPU
pa3paboTKe npernapara B COOTBETCTBUU ¢ TPEOOBAHUSMH,
MIPEABABIIEMBIMHU K TBEPABIM JIEKaPCTBEHHBIM (hopMaM,
SIBJISIFOTCSI: KOJTMYECTBEHHOE COMIEpIKAHUE BEIECTBA B
CyOCTaHIINH, COAECPIKAHNE BOMIBI, PACTBOPHUMOCTS B BOJIC,
pa3mep 4acTHIl, HaChIITHAS TIOTHOCTb, COITYTCTBYIOIIINE
MIPUMECH.

[Tpu BBIOOpE BCITOMOTaTEIBHBIX BEIIECTB OBIT IMPOaHa-
JIM3UPOBAH COCTaB pe)ePEHTHOTO Ipernapara « DHTEpPo-
¢bypum», kancysst o 200 mr ¢upmsr «Bosnalijek», boc-
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Hus 1 ['epueroBnna. KOMoHEeHTHBIN cOCTaB €r0 BKITIO-
HJacT BCIIOMOI'aTCJIbHBIC BEIIECTBA, NPCACTABIICHHEIC B
pasnene «Marepuaibl U METOABD.

Kpaxman Kykypy3HbIi, HEITI0103a MUKPOKPUCTAI-
muaeckas 102, caxapo3sa mpeccyemas BBEJICHBI B COCTaB
B KadecTBe HartonuuTeneid. [lomsunmmmppormmon (I11BIT)
KaK COJIFOOMIIM3aTOp BBEJCH B COCTABE YBIAKHUTEIIS.
Marnus creapaT UCIOJIB30BaH Kak aAre3MBHOE aHTH-
(DpHKIIMOHHOE BEIIECTBO CKOJB3SIIIE-CMa3bIBAIOILIECTO THITA.
COBMECTHUMOCTD OTUX BCIIOMOTaTEIbHBIX BCHICCTB Apyr
C JIpyrOM U C JIEMCTBYIOUIUM BEIIECTBOM MOATBEPHKIE-
Ha (UPMOH-TIPOU3BOIUTEIIEM NIPH TPOXOXKICHUN PEru-
CTpaluu B YKpauHe.

B cocraB pa3zpabarbiBaeMOro Inpermapara BBeJICHbI
TC K€ BCIIOMOT'aTCJIbHBIC BECUICCTBA U B TCX XK IIpEAC-
Jax COJEpKaHUs, YTO U B peEPEHTHOM Ipemnapare.
HpI/IeMJIeMOCTB YKa3aHHBIX BCIIOMOT'aTCJIbHBIX BEIICCTB
ObLTa MOATBEPIKICHA B XOJIE IKCIIEPUMEHTAIBHBIX HCCIIe-
JIOBaHMH.

YunteiBas paHeC NMPUBCACHHLIC JAaHHLIC O HEBO3-
MOXHOCTU MMPUMCHCHUA METOa IMPAMOTO NPECCOBAHUA
[10] xak Gosee SKOHOMHYHOTO, HAMHU OBLITH MMPOBEICHEI

UCCIIeIOBAaHUSI TI0 BEIOOPY ONTHMAIILHOTO yBIaKHUTE-
JIsL ¥ €0 KOHIIEHTPALIUH JUISL IOCTHKEHUS ONITHMAITbHBIX
TEXHOJIOT'MYECKUX CBOMCTB MaCChI JIJIsI KallCyJTMPOBaHHSI,
HEOoOXOIMMOI 71l TTOTyUeHHs! TIpernapara, COOTBETCTBY-
rotero TpedoBanusiv [' DY,

WzBectHo, uto nomBrHTpporiaoH (I1BI1, miacaomn)
MMEET BBICOKHE MOKa3aTelH CBSI3YIOIIeH ClTOCOOHOCTH.
ITosToMy, TepBOHAYATBHO B KAY€CTBE YBIAKHUTEIS ObI-
JIM MCTIONB30BaHbI CIMPTOBBIN W BOAHBIN PACTBOPHI ILIAC-
nona Mapku K-25 B xonuenTpanuu 15 %. 3HaueHus
TEXHOJIOTUYECKHX MapaMeTPOB MACCHI JUIS KarlCyIHpo-
BaHMsI, (PapMaKOTEXHOJIOTHYECKUE TIOKA3aTENN KarcyJl
u pe3ynbTarhl Tecta «PactBopenue» npu pH 10 (6opat-
HBIH Oydep) npencrasiensl B Tadn. 1. M3 Beimenpuse-
JEHHBIX pe3yabTaroB (Taba. 1) MOXKHO OTMETHTb, UTO
Macca JUisl KarcyJIupOBaHusl, TIONyUYeHHAsI C HCIIOJb30-
BaHueM 15 % cnuproBoro ysnaxuurtens [IBIT K-25,
TEXHOJIOTMYHA, 00J1a/laeT BBICOKUMH 0ObEMHBIMH TTOKa-
3aTeNsIMH M TEKY4YeCTbIO, YIOBIECTBOPUTEIBHBIM (paK-
IIMOHHBIM cocTaBoM. CpaBHeHHE npoduieit pacTBope-
HHUS1 pa3padaTeiBaeMoro 1 peepeHTHOTO Mpenaparos Io-
Ka3ajio, uTo B cpene OoparHoro Oydepa dakrop momo-

Tabmuna 1

CocraB U1 pe3ynbTaThl MICCIENOBAaHNA MTOTyYE€HHBIX KaIICy ¢ 15 % BOJHBIM U CIMPTOBBIM PacCTBOPOM
IIBIT K-25 (n = 5)

c HaunmeHoBaHue (DakTnyeckme 3HauyeHua
O ecKor® | 15% cnprosiit | 15 % sobit p-p
HanmeHOBaHMe KOMMOHeHTa % nokasatens p-p MBI ner
HacbinHasa nnoTHOCTD, 0,62 0,68
r/mn
Hudypokcasmg 57 TekyuyecTb, /100 (r/c) 27,0(3,7) 17,0 (5,9)
Kpaxman KyKypy3Hbiii 22 OpaKLMOHHbIN cOCTaB,%
MBM K-25 3 500 MKm 37 39
Caxapo3a 10 100 180 MKMm 14 13
63 MKM 11 9
< 45 MKM 2 4
(DapmakoTexHonornyeckue nokasarenv
OnucaHue (TBepable »enaTuHoBble Kancynbl N2 0 opaHXeBOro LBeTa, C
HanoJIHEHHbIE »KeNTbIM MOPOLUKOM) OOTBETCTBYET CoorsetcTayet
PacnagaemocTb, MyH (He 6onee 30 MUH) 13-17 16-20
CpepHAa Macca copepXumoro Kancyn, mr (350 + 5 %) 350 355
OpHopOoAHOCTb Macchl, % (£ 7,5 %) -4,26 —+5,78 -3,24 - +4,62
AV=125 AV=119
OpHOPOAHOCTb [O3UPOBaHHbIX eanHuL, % (npremoyHoe uncno L1 < 15) cooTBET COOTBET.
KonnuecteeHHoe onpegenexne, mr (o1 190,0 mr go 210,0 mr) 201,0 202,0
CpaBHuUTenbHble pe3ynbraTbl TecTa «PacTBopeHune» npm pH 10
Kancynbl «Hun oKcasua»
Bpems, MuH Kancynbl <HTepogypu 15 % cnnpTOBbIN p—pyI'IBI'I d)yp1 5 % BogHbIn p-p MBI
5 60 % 59 % 60 %
30 76 % 73 % 70 %
45 82 % 80 % 73 %
MakTop nopobus f, 81 60
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oust £2 = 81 %. [TomyueHHbIE Karcyibl 1o papMaKoTeX-
HOJIOTHUYECKUM TTOKa3aTelsIM COOTBETCTBOBAIN TPeOO-
BanusAM npoexta MKK.

OnHako HeKeNaTeTbHBIM MOMEHTOM SIBIISICTCS TIPH-
CYTCTBHE CIIMPTa 3THIIOBOTO, TOCKOJIbKY IPUMEHEHHE
JTAHHOTO JIETYy9ero OpraHuyuecKoro BelecTBa TpedyeT mpo-
BEJICHUS JONIOJIHUTEIIbHBIX TEXHUYECKUX MEpPOIPUSTUI
10 00ECIEUYCHHUIO MOKAPOB3PHIBOOE30MACHBIX YCIOBUI
Mpou3BoJCTBA. [T0ATOMY TaHHBIN COCTAB U TEXHOJIOTHUS
HE SIBIIIIOTCS ONTHUMAaJIbHBIMUA. Macca JUIst Kancymnupo-
BaHUs, MOJTyYeHHAasl ¢ UCTONb30BaHueM 15 % BoaHOTO
yBrnaxuurens [IBIT K-25 menee TexHonoruyHa, CKIOH-
Ha K CIMNIAaHUIO, UMEET MEHBIIYIO TEeKY4eCTb, YIOBIJIET-
BOPHUTEIbHBIN (PpaKIUOHHBIN cocTaB. [loyueHHbIE Karl-
CyJIBI COOTBETCTBOBAN TpedoBanusM mpoekta MKK 1o
(hapMakoTEXHOIOTHYECKIM TIOKa3aTelsiM. Pe3ybrare
Tab. | MOKa3kIBaIOT, YTO PaKTOP MOAOOUS ITOTYIEHHOTO
cocraBa pedepeHTHOMY cocTaBuil 60, YTO COOTBETCTBYET
JOTTYCTUMOMY 3HAYEeHHIO, OJIHAKO HE SIBJISIETCS OMNTH-
MasibHbIM. [T03TOMY HalllM JanbHEeWllIe UCeClleJOBaHUs
OBUIM HampaBlieHbl Ha TTOAOOP ONTUMAIILHOTO KOJINYe-
CTBa HAMOJHUTENEH (caxapo3bl MPeccyeMoii, Kpaxmaa
KyKypYy3HOI'0) U crioco0a (Topsijika) KX BHECEHHS B MacCy
JUIsL KarcyupoBanusi. B cocrase nmpenapara Obuio yBe-
JUYEHO coziepKaHue caxapo3sl npeccyemoii (15 %) u
MIPOTIOPLIMOHAIBHO YMEHBIIIEHO CO/iep’)KaHne MUKPO-
Kpuctammmmaeckoi memtrono3sl 102 (mo 3 %). Caxapo3y
MpeccyeMyto CMEIMBAIN ¢ HU(pypoKca3uioM. B kauectse

YBIIQKHUTEJIS ObLI UCIIOJIb30BaH 15 % BOIHBIN pacTBOP
[IBIT K-25. Pe3ynbrarsl ipezcTaniens B Taom. 2. 13 nan-
HBIX Ta0JI. 2. BUJIHO, 4TO MOJyYSHHAs Macca JUIs Karlcy-
JUPOBaHUS TEXHOJOTHYHA, UIMEET XOPOIlnue 0ObEMHBIC
XapaKTEePUCTHKH M XOPOIIYIO TEKYy4YeCTb, yI0BIETBOPHU-
TENbHBIN (PPaKIIMOHHBII COCTaB, OJJHAKO CKIIOHHA K «CIIe-
XKuBaeMocTH». [lonmydyeHHbIe Kancyabl He COOTBETCTBO-
Banu TpedoBanusm nipoekta MKK o nokazaremo «OpHo-
POIHOCTH TO3WPOBAHHBIX EIUHHI.

B crnenyromem cocraBe npenapara Oblia K3MEHEHa
mapka [IBII u mopsinok BBenenus HanonHutenen. Kax
YBIQKHUTENb uccienosad 15 % Boansiii pacteop [IBIT
Mapku K-29/32. Caxapo3y 1 4acTh KpaxMaja KyKypy3-
HOTO BBEJICHO B yBJIQXXHEHHYIO Maccy. Pe3yisraTsl nc-
CIIeIOBAHMH MTPEe/ICTaBIIeHbI B Ta0M. 3. Pesynbrarsl, npu-
BeZIeHHBIE B Ta01. 3, TTOKa3ayu, YTO Macca Jyis Karcyiu-
pOBaHUS UMEET XOPOIlINe 0ObEMHbIE XapaKTEPUCTUKHU
1 XOpOIIYIO TeKy4decTh. DakTop nogpoous Moay4eHHOTO
cocrasa 66. Ho no mokasareinto «OgHOPOIHOCTH 103H-
POBAHHBIX €IUHHID) ITOJTyYE€HHBIE KarCyJIbl HE COOTBET-
crBoBasu TpeboBanusm npoekra MKK. 3amena mapku
[IBII He npuBena K NOJIOKUTENBHBIM pe3yabTaTaM.

Jlanee Obla nccnenoBaHa BOZMOKHOCTD HCTIONB30-
BaHUs B KadecTBe yBiIaxuurens 10 % KyKypy3HOro Kiei-
crepa. [Topsiok BBeAEHNS BEILIECTB HE U3MeHsuIcs. 13 coc-
TaBa mpernapara ObUT HCKIIroueH comoouuzarop [1BII.
[TomyuenHast Macca I KarcyJIMpOBaHUS UMeENa XOpo-
IIYIO TEKY4ECTh, YAOBICTBOPHTEIBHBIN (DPaKIIUMOHHBIN

Tabmmiga 2

HOBHBIE TEXHOIOTMYECKIIE CBOVICTBA U II Teu KadyecTBa KaICyil,
OcHOBHBIE TEXHONIOTMYECKIIE CBOMICTBA U ITOKA3aTeN KaueCcTBa KaIlc
yBIa)XHeHHBIX 15 % BopHbIM pacTBopoM [IBIT K-25 (n = 5)

HavmeHoBaHMe TEXHONOIMYEeCKOro napameTpa 1U/unmn nokasaTtens | QakTnyeckme 3HayeHuA
TexHonorn4yeckne cBOMCTBa Macchbl ANA KancynmpoBaHus
HacbinHaa naoTHOCTb, r/mn 0,71
Tekyuectb, ¢/100r (r/c) 16,0 (6,3)
(DpaKUNOHHBIN cocTaB, %
> 710 MKm 34
500 MKM 47
180 MKM 9
63 MKM 7
< 45 MKM 3
(DapmakoTexHoNornyeckne nokasarenm
OnwncaHue (TBepAble »kenaTnHoBble Kancynbl N2 0 opaH»KeBoro LBeTa, HanosIHEHHble C
XeNTbIM MOPOLLKOM) OOTBETCTBYET
PacnapaemocTtb, MyH (He 6onee 30 MUH) 16-17
CpepHAaa Macca cogepXumoro Kancyn, mr (350 + 5 %) 350
OpHopoAHOCTb Macchl, % (£ 7,5 %) -6,34 - +6,99
OpHOPOAHOCTb [O3UPOBaHHbIX eanHuL, % (npremoyHoe uncno L1 < 15) AV =19,2
He cooTBeTcTBYeT
KonnuecteeHHoe onpegenerune, mr (o1 190,0 mr go 210,0 mr) 201,0
CpaBHuUTenbHble pe3ynbraTbl TecTa «PactBopeHne» npmv pH 10
Bpemsa, muH Kancynbl «9HTEpOOYprn» Kancynbl «Hndypokcasngy»
15 60 % 66 %
30 76 % 76 %
45 82 % 79 %
®akTop nopobus f,: 70
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Tabmmua 3

PesynbTaThl MccneoBaHMsA IOMYYEHHBIX KAy (yBlIaXHUTeNb 15 % BopgHbIl pactBop I1BIT K-29/32) (n = 5)

HavmeHOBaHMe TEXHONOIMYEeCKOro napameTpa 1/Vvnn nokasarens

| (QakTnyeckme 3HayeHuA

TexHonorn4yeckne CBOMCTBa Macchbl ANA KancyampoBaHus

HacbinHaa nnoTHOCTb, I/Mi 0,72
TekyuyecTb, ¢/100r (r/c) 17,0 (5,9)

D paKUNOHHBIN cocTaB, %

> 710 MKM 30

500 MKMm 45

180 MKm 14

63 MKM 7

<45 MKm 4

(MapmakoTexHoNornyecKne nokasarenm
o
222$;;m§0(ggiplﬁ)b“;§ XenaTtnHoBble Karncysbl N2 0 opaHXeBOoro LBeTa, HanoJIHEHHble Cootgetcrayer
PacnagaemocTb, MuH (He 6onee 30 MUH) 14-16
CpepHaa macca cogepXnmoro Kancyn, Mr (350+5 %) 350
OpHopoaHOCTb Macchbl, % (£ 7,5 %) -4,39-+4,68
OOHOPOAHOCTb AO3UPOBaAHHbIX eanHNL, % (NpremoyHoe uncno L1 < 15) AV =19,6
He cooTBeTcTBYeT

KonunyectBeHHoe onpegeneHune, mr (ot 190,0 mr o 210,0 mr) 203,0

CpaBHUTeNnbHble pe3ynbTaThl TecTa PacTBopeHue npu pH 10

Bpemsa, mvuH Kancynbl «9HTEpOdYPUI» Kancynbl «Huopypokcasung»
15 60 % 60 %
30 76 % 83 %
45 82 % 86 %

®akTop nopobus f,: 66

Tabnuua 4

PesybraThl MccIefOBaHNA ITOTYYEHHBIX KaICy/ (YBIaXHUTeIb 10 % KyKypysHbIil Kieiictep) (n = 5)

HavmeHoBaHMe TEXHONOrMYeCKoro napameTpa U/unm nokasaTensa | DakTnyeckme 3HaueHua
TexHonorn4yeckne CBOMNCTBa Macchbl AnA KancynmpoBaHus
HacbinHaa nnoTHOCTb, /M 0,74
TekyyecTtb, ¢/100T (r/c) 14,0 (7,1)
OpaKUNOHHBIN cocTaB, %
> 710 MKm 36
500 MKm 45
180 MKM 11
63 MKM 6
<45 MKm 2
(DapmakoTexHonornyeckune nokKasarenu
o
gggfsnmneo(;gzplﬂmi »KenaTnHoBble Kancynbl N2 O opaH»KeBOro LiBeTa, HarnoJIHEHHble Coortsercrayer
PacnapaemocTtb, MuH (He 6onee 30 MUH) 14-16
CpepHAa Macca copepumoro Kancyn, mr (350 + 5 %) 350
OpHopofHOCTb Macchbl, % (+ 7,5 %) -5,21-+4,67
OpHOPOAHOCTb O3UPOBaHHbIX eanHuL, % (npremoyHoe uncno L1 < 15) AV=19,8
He cooTBeTcTBYET
KonunuectBeHHoe onpegeneHune, mr (o1 190,0 mr go 210,0 mr) 201,0
CpaBHUTenbHble pesynbraTbl TecTa PactBopeHne npv pH 10
Bpemsa, muH Kancynbl «9HTEpOdYyprn» Kancynbl «<Hndypokcasng»
15 60 % 56 %
30 76 % 71 %
45 82 % 77 %
MakTop nopobus f,: 66
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Tabmma 5

OCHOBHbIE TEXHOIOTMYIECKIE CBOJICTBA I TI0OKA3aTeNMN KauyeCTBA KAIICYJI, yBIa)KHEHHbBIE
14 % BopgubIM pacTBOopoM IIBIT K-17 (n = 5)

HanmeHoBaHMe TEXHONOrMYecKkoro napameTpa 1/vinn nokasarens |

QakTnyeckne 3HayeHusA

TexHonorn4yeckne CBOMCTBa Macchbl ANA KancyampoBaHusA

HacbinHaa naoTHOCTb, r/mn 0,68
Tekyuectb, ¢/100T (r/c) 17,0 (5,8)

D paKUNOHHBIN cocTaB, %

> 710 MKM 26

500 MKMm 37

180 MKMm 18

63 MKM 15

<45 MKm 4

(DapmakoTexHoNornyeckue nokasarenu
(o]
igﬂfsnmﬁoggfuplﬂ)bn‘; enaTtuHoBble Karncyrbl N2 0 opaHXeBOro LiBeTa, HarnoJIHEHHble CootsetcTayer
PacnagaemocTb, MyH (He 6onee 30 MUH) 15-16
CpepHAa Macca cogepXumoro Kancyn, mr (350 + 5 %) 350
OpHopOoAHOCTb Macchl, % (£ 7,5 %) -3,38 %-+4,12 %
OpHOPOAHOCTb [O3UPOBaHHbIX eanHuL, % (npremoyHoe uncno L1 < 15) AV=10,7%
CooTBeTcTBYyeT

KonnuecteeHHoe onpegeneHne, mr (ot 190,0 mr go 210,0 mr) 203,0

CpaBHUTenbHble pe3ynbTaThl TecTa PacTBopeHue npu pH 10

Bpemsa, myuH Kancynbl «9HTEpOdYpU» Kancynbl «Hnopypokcasung»
15 60 % 67 %
30 76 % 77 %
45 82 % 84 %

®akTop nopobus f,: 68

cocTtas (Tabm. 3). OmHako OBLUTO OTMEUEHO MTPHITHITAHNE
Macchl K 000JI0YKe KarcyJl, YTO MPUBOIWIO K TPYAHOC-
TSIM TIpH 00ECTIFITMBAHMH Karicydl. Mcmonp3oBanme B coc-
taBe mpenapara 10 % Kykypy3HOTO KielicTepa KakK yB-
TTKHUTEIS HE SIBIISIETCS ONTUMAITEHBIM, TIOCKOJIBKY Karl-
CYJBI HE BBIIEPKHUBAIOT TpeboBanue mpoekra MKK mo
rokazarento « OTHOPOTHOCTD TO3UPOBAHHBIX SIMHHID.

CreayrommuM 3TaroM ObITH MPOBEACHBI HCCIIEI0BA-
HUS 110 U3YYESHHUIO BOSMOXKHOCTH HMCIIOF30BAHUS B Ka-
yecTBe yBraxHutens 64 % caxapuoro cupoma. Ilomy-
YeHHas Macca TS KallCylnipOBaHMs MMea XOPOIITyIO Te-
kydectb — 18,0 ¢/100 T (5,6 1/¢) 1 yIOBIETBOPUTEITHHBIHA
(hbpaKIMOHHBIN COCTaB, HACKITHAS TIOTHOCTE — 0,59 T/MIT.
OrHaKo TEXHONOTHS TTOTYYEHHS CAaXapHOTO CHPOTIa TPY/IO-
eMKa, TpeOyeT MPUMEHEHHUS TOMOTHUTEIIHFHOTO 000py-
ToBaHUS (KOTJIa, 000PYIOBAaHHOTO ITOABOAOM TTapa WK
ANEKTPUUECKUMHU HarpeBaTeIbHBIMHU AIIEMEHTAMH JIJIS
HarpeBa cupora 10 100 °C u manpHEHIIIero oximaxmie-
HUS), a TaKXKe TpeOyeT 0co00T0 BHUMAHHUS C TOUYKH 3pe-
HUS TEXHUKH O6e30macHoCTH. DaKkTop momo0us morydeH-
Horo coctaBa — 69. I1o mokazaremo «OTHOPOTHOCTH J0-
3UpOBaHHBIX enuHUI (AV = 18,5 %) nanHbIi cocTaB
TaKke He COOTBETCTBOBANI TpeOoBaHusM mpoekra MKK
(Tabm. 4).

B criemytromem coctase Obl1a MpepuHATA TOTBIT-
Ka ITOJTyYeHHs TIperapaTa ¢ UCTI0Ib30BAHNEM B KAY€CTBE
yBrnaxxaurens 14 % Bognoro pacteopa [IBI1 mapku K-17.
3HadeHus TEXHOIOTHYECKHX MTapaMeTPOB MACCHI ISl Karl-
CyMpoBaHus, (hapMaKo-TEXHOJIOTHIECKHE TTOKA3aTeIH

KariCyll U pe3ylbTarhl Tecta «PacTBopeHuney mpencras-
JIeHBI B Ta0II. 5. 13 pe3ympraToB TadIl. S BUIHO, YTO Ka-
YEeCTBO MACCHI JIJIS KallCYJIMPOBAHUS, IOJTYHYEHHOMH C Hc-
nob3oBanueM 14 % Bogroro pacteopa [1BI1 mapku K-17
0Ka3aJI0Ch YIOBICTBOPUTEIBHBIM. CpaBHEHHE TIPOQHIICH
pacTBOpeHHs pa3paboTaHHOTO U peepeHTHOTO MpeTa-
para TioKasajo, 9To B cpene 6oparHoro pactsopa ¢ pH 10,0
(axTop omodus f,= 68 %, To ecTh yIOBIETBOPIET KPH-
Tepuro pueMiIeMocTH (> 50 %), 9To XapakTepusyeT mpe-
mapat Hudypoxcazug 200 Mr kak SKBUBaJICHTHBIHN 110
(hYHKITMOHATLHBIM XapaKTepUCTHKaM pe)epeHTHOMY TIpe-
mapaty «2utepodyprmy, karmcynsl mo 200 Mr mpouns-
BozcTBa (hupmel «Bosnalijek», bocuus u ['epierosuna.

[TomyueHHBIE KaIICyITbl COOTBETCTBOBAJIH TIOKa3aTe-
JIAM KauecTBa, ycTaHOBIeHHBIM B npoekte MKK. Tex-
HOJIOTHSI TTOJTYICHHSI KaIlCcysl ObIsIa YCITeIITHO arpoOupo-
BaHa Ha MPOMBIIINIEHHOM 00OPY/IOBAHHH.

Taxum 00pazoM, B pe3ysibTaTe MpOBEICHHBIX HCCIIe-
JIOBaHWM BRIOPAH ONMTUMAJIBHBIA COCTaB, METO TIOJTY-
YeHHS TPaHYIISITa U COCTaB yBIAKHHUTEIS.

BbiBoABI M NEPCIIEKTUBBI AAJIbHEIINX HCCJIe10-
BaHM

1. TIlpoBeneHsl UccleIOBaHUS 10 U3YUEHUIO BIIUSI-
HUS BUJIa ¥ KOHIIEHTPAIMH CBS3YIOIIETO BEIIeCcTBa Ha
(hapMaKOTEeXHOJIOTHIECKHE CBOMCTBA TPAHYISTA U T10-
Ka3aTeJn KauecTBa Karcyi ¢ HU(PYPOKCa3HIOM.

2. O60CHOBAHO COCTaB M PAIMOHAIBHYIO TEXHOJIO-
THIO TTOJTYYESHHS MAcChI JJIs1 KalICyITMPOBAHUS C HCITOIb-
30BaHMEM METOJIa BIAYKHOHN TpaHyISIIA ¥ Ha OCHOBA-
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HUH (HapMaKOTEXHOJOTHYECKUX HCCIIEOBAHNHN IpaHy-
JUPOBAHHBIX CMECEH M TOTOBBIX KaIlCyll Ha UX OCHOBE
B KayeCTBE yBIIAXHHUTENsI ObUT BBIOpaH 14 % BOAHBIH
pactBop IIBII mapku K-17.

3. [IpoBeneHHbIE UCCIEAOBAHMUS SIBIISTFOTCST HEO0XO0-
JIMMOM 4acThi0 (papMalieBTHYECKON pa3paboTKu mpe-

napara. [lepcieKTUBHBIM HANpaBIEHUEM NaJIbHEHIINX
HCCIICIOBAHUH SIBISIETCS IPOBEICHNUE MATBHEUIIINX dTa-
noB ®P, a Tarxoke opopmienue pazaena 3.2.P.2.3 «Pa3pa-
00TKa TIPOMU3BOJICTBEHHOTO MPOIIECCa» PErUCTPAaIMOH-
Horo gocke ¢popmara CTD.

KoH(paukT uHTEpecoB: OTCYTCTBYET.

10.

11.

12

13.

14.

10.

11.

12.

13.
14.

CIIMCOK UCITOJIB30OBAHHBIX ICTOYHUKOB HHOOPMAILINHN

Hudypoxcazun-JI® : uccnenosanue antumukpo6Hoit aktuHocty / E. U. I'ynkosa, I. A. Cxopoxon, U. H. Cna6xko, JI. U. [Toxauaiiio //
Penenr. — 2013. — Ne 4 (90). — C. 83-88.

Hudypoxcazug OO0 «Teprodhapm» — uccnenopanue 3hdexTuBHOCTH U Ge3omacHocTH // YKp. Men. gacomme. — 2011, — Ne 3 (83). —
C. V=VLI. [Enexrponnuii pecypc]. — Pexxum goctymy : http://www.umj.com.ua/article/13681/nifuroksazid-ooo-ternofarm-issledovanie-
effektivnosti-ibezopasnosti (nara o6pamtenus: 14.03.2019).

Canoxxunkos, B. I. DHTepodyprIt pH j1edeHnH 0CTPhIX KUIIeuHbIX HH(peKkuui y nereii / B. I. Canoxxaukos, I. B. Bypmeikuna, B. B. Bypmsr-
xuH // Poc. BecTHuK nepunaroi. u neguarpun. — 2008. — Ne 3. — C. 73-76.

O dekTBHOCTb UCIIONB30BaHMs HUDYPOKCA3U/Ia B TEPAIIMK OCTPBIX KUILIEUHBIX MH(EKIMIT COYeTaHHON BUPYCHO-0aKTepHaIbHON ITHO-
norun y aereit / H. X. Txakymmnosa, JI. A. Jlenenxo, T. T. Hlarypuna u ap. / Tpyanstit nauuent. — 2018. — Ne 8-9, T. 16. — C. 58-62.
https://doi.org/10.24411/2074-1995-2018-10011

Use of probiotics for management of acute gastroenteritis : a position paper by the ESPGHAN Working Group for Probiotics and
Prebiotics / H. Szajewska, A. Guarino, 1. Hojsak et al. // J. Pediatr. Gastroenterol. Nutr. — 2014. — Vol. 58 (4). — P. 531-539. https://doi.
org/10.1097/mpg.0000000000000320

IIpumenenue Hudypoxcaszuma Juis JI€USHUS] OCTPBIX KUIISYHBIX HHPEKIMH 6akTepranbHoii aTHoornu // Mennuna rasera «310poB’st
VYkpaiamy». [Enexrponnuii pecypc]. — Pexxum noctymy : http://health-ua.com/article/16587-primenenie-nifuroksazida-dlya-lecheniya-
ostryh-kishechnyh-infektcij-bakteri (qara odpamenus: 20.03.2019).

Karicynbl kak nekapcrBernast popma. [Enexrponnuit pecype]. — Pexxnm goctymy : www.allbest.ru (nara obpamenust: 12.03.2019).
Huxwuriok, B. I. Kancynel. TexHonmorus u cranzapTH3aIus JIGKapCTBEHHBIX cpeAcTB: ¢0. Hayd. Tp. — X. : OO0 «PUPEI», 2000. —
T. 2. - C. 445-474.

JlepxaBHUI peecTp JTiKapchbKuX 3ac00iB Ykpainu. [Enekrponnuii pecypc]. — Pexxum noctymy : http://www.drlz.com.ua/ (zata oGparie-
Hus: 11.03.2019).

JlocmipkeHHs B Tally3i po3poOKH CKJIaay i TEXHOJIOTIT Karcyl 3 HihypoKkca3uoM MeToxoM npsimoro 3minryBauns / JI. M. Cigenko,
O. C. Hazapoga, M. O. Kazapinos, M. 1. ['onuapos // Ynpasminus skicTio B papmarii : Mmatep. IX Hayk.-TIpakT. KOH}. 32 MDKHAp. yJacTio
(M. Xapkis, 22 tpaBas 2015 p.). — X., 2015. - 122 c.

European Pharmacopoeia. 9" ed. — Strasbourg: European Department for the Quality of Medicines, 2018. -1999 p.

. JlepxaBHa (hapmaxoriest Ykpainu: B 3 T. / JlepkaBHe MiAIPHEMCTBO « YKpaTHCHKUI HayKOBUH (apMakoneHHNI EHTp SIKOCTI JTIKapChKUX

3aco0iB». — 2-¢ Bua. — X. : JII1 «YkpaiHChKuil HayKOBHI (hapMaKONECHHUIT IEHTP SIKOCTI JIIKapChKUX 3aco0iBy, 2015. — T. 1. — 1128 c.

BuBueHHsI KIHETHKH PO3YMHEHHS i1 Vitro NiKapChbKHUX Mpenapartis 3 Hidypokcasugom y ¢popmi karcyn / O. C. Hazaposa, FO. M. Bep6oga,
M. O. Kazapinos Ta iH. // ®apmakom. — 2015, — Ne 3/4, — C. 5-11.

Cupenxo, JI. H. [IpeanpoextHoe u3ydeHne CyOCTaHIINH HU(YPOKCA3U - ITAll (hapMaIieBTHUSCKOH pa3paboTky mpenapara B popme
karcyn / JI. H. Cunenxo, E. C. Hazaposa, H. A. Kazapunos // Cy4acHi nocsrHeHHS (papMaleBTHYHOI TEXHOJIOTIT Ta 010TEeXHOIOTIi:
30. HaykoBUX mpaip. — X.: HdaV, 2016. — C. 542-546.
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O. A. Pyxmaxoga', C. B. Omiitauk', O. M. Korenko', I. B. I'epacumosa’, M. 1. BopieBchka?

! HamionanpHu# papMarieBTHYHUIN YHIBEPCUTET, YKpaiHa
2 AT «®apmak», Ykpaina

Be3BiaxoaHi TexHonoril nepepooku NpoAyKTiB 64KiNbHMUTBA
(aHaniTuuHum ornap)

MeTa po6otu. MeToto poboTu € ornaz i aHani3 nyonikauin, npucBsiyeHnx 6e3BiAX04HUM TEXHOSOTISAM NepepooKu
npononicy Ta NUIKy KBiTKOBOTO.

MaTtepianu Ta meToan. Matepianom gocnimpkeHHsa Oynn iHO3eMHi Ta BIiTYM3HAHI NyBnikauii CTOCOBHO nepepobku
npoaykTiB 64inbHULTBA. Y pobOTi BUKOpPUCTaHI MeToau iHOpMaLiniHOrO NOLLYKY, aHani3y Ta y3aranbHeHHS.

Pe3ynbTaTtu Ta ix o6roBopeHHs. NpeacraBneHi AaHi nitepatypu Woao po3pobKyM TEXHOMOTYHUX METoZiB ne-
pepobKky Npononicy Ta NUIKY KBITKOBOro. PO3rnsaHyTO TEXHOMOrIH0 OYULLEHHS NPOMONiCy Bifi BOCKOBUX KOMMOHEHTIB
i oNTMMarnbHi YMOBU OTPUMAHHSA 3 Nponoricy deHonbHNX dpakuin — rigpodinbHoi Ta rigpodobHoi. Ha npuknagax
HaBedeHO 6e3BiaxoAHY TEXHOIOrito nepepobky NPOMNOniCy-CMPLIKO | KOMMNIEKCHY nepepobKy KBITKOBOro nunky. MNpoaHa-
ni3oBaHi onTMMarbHi NnapameTpu NpoLecy OTpUMaHHA hepMEHTHOI CyBCcTaHLii 3i LUPOTY MUKy KBITKOBOro Ta AOLifb-
HIiCTb Oro BUKOPUCTaHHS Sk GinlkoBoi KOPMOBOT A06aBKM.

BucHoBku. [poBegeHo ornsig HaykoBux nybnikaLii, npucBsiyeHnx po3pobLi 6e3BigxoaHMx TEXHOMOrIN nepepob-
KV NpoayKTiB 64XinbHMUTBA. AHani3 HaykoBMX AOCHiAXEHb NoKasas, WO OTPMMaHHA aninpenapariB 3anuwaeTbes
aKTyarnbHUM HanpsiIMKOM Cy4yacHoi dpapmallii. Baromuin BHECOK y po3BUTOK JaHOI NpobrnemMaTtuki 3podunim npaui HaykoBoi
wkorm O. |. TuxoHoBa 3 KOMMNMEKCHOI 6e3BiaxoAHOI NepepobKM NPONOMiCy-CUPLIKO i MUIKY KBITKOBOTO 3 METOKO OTpU-
MaHHSA CTaHAAPTU30BaHMX BIOMNOriYHO aKTMBHMX CyOCTaHUin, HEOOXIOHMX ONA CTBOPEHHS | BUPOBHMLTBA SiKapCbKMX
npenaparis.

Krnroyoei crioea: mexHornozis; npodykmu 60XinbHUYmMea, rmpororiic; MuiokK Keimkosud

O. A. Rukhmakova', S. V. Oleynyk', O. M. Kotenko', I. V. Herasymova', M. |. Borschevska?
"National University of Pharmacy, Ukraine

2JSC “Farmak”, Ukraine

Non-waste technologies for processing bee products (analytical review)

Aim. To review and analyze publications devoted to non-waste technologies for processing propolis and bee pollen.

Materials and methods. The research material was foreign and domestic publications on processing bee products.
The methods of information retrieval, analysis and generalization were used in the work.

Results and discussion. The literature data on the development of technological methods for processing propo-
lis and bee pollen have been presented. The technology of propolis purification from wax components and the optimal
conditions for obtaining phenol fractions of propolis (hydrophilic and hydrophobic) have been considered. The non-
waste technology for processing the raw propolis and the complex processing of bee pollen are represented on exam-
ples. The optimal parameters of the process for obtaining the enzyme substance from bee pollen and the feasibility of
its use as a protein feed additive have been analyzed.

Conclusions. A review of scientific publications on the development of non-waste technologies for processing
bee products has been conducted. The analysis of the studies has shown that the production of medicines based on
bee products remains an urgent area of modern pharmacy. A great contribution to the development of this problem
was made by the work of O. I. Tikhonov scientific school on the integrated waste-free processing of the raw propolis
and bee pollen in order to obtain standardized biologically active substances required for the creation and production
of medicines.

Key words: technology; bee products; propolis; bee pollen
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Be3oTxogHble TeXHONorum nepepaboTkn NPoAYKTOB MYENI0BOACTBA
(aHanuTU4eckumn o630p)

Llenb pa6oTbl. Lienbto paboTbl siBnsetcst 0630p 1 aHanma nyonukauuii, NOCBSILLEHHbIX 6E30TXOAHBIM TEXHOMNOMMAM
nepepaboTkM Npononunca 1 NbinbLbl LBETOYHON.

MaTtepuansbi n metoabl. Matepnanom nccnegoBaHns GbInn MHOCTPaHHbIE Y OTEYECTBEHHbIE Nybnnkaumm o nepe-
paboTke NpoAyKTOB N4enoBoAcTBa. B pabote ncnonb3oBaHbl METOABI MHPOPMALIMOHHOTO Moucka, aHanmaa u 0606LLeHus.

Pe3ynbrathl n nx obecyxpaenue. NpeacrasneHsl AaHHbIE MUTEPaTypbl Mo paspaboTke TEXHONONMYECKUX METOA0B
nepepaboTkn Npononunca 1 NbifbLbl LBETOYHOW. PaccMoTpeHa TEXHONOorMa O4YMCTKU MPOMNonnca oT BOCKOBbIX KOMMO-
HEHTOB M ONTUMarbHbIE YCIOBUA NOMyYEHNst N3 Npononunca eHornbHbIX Ppakumn — rmapodunbHon u rngpotoBHON.
Ha npumepax npuseaeHbl 6e30TxoqHas TexHonorus nepepaboTku npononuca-cbipua U KoMnnekcHas nepepaboTka
LIBETOYHON NbinbLbl. [TpoaHannanMpoBaHbl oNTUMarbHbIe NapaMeTphbl NpoLuecca NonyvYeHus hepMeHTHON cybeTaHumm
13 LWpOTa MbifbLbl LBETOYHON 1 Lienecoobpa3HoCTb ero NCMonb30BaHWs B kayecTBe 6enkoBov KopMon JobaBKu.
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BbiBoabl. [poBeneH 0630p HayYHbIX MyGnMKaumi, NocBsLLEeHHbIX pa3paboTke 6e30TX0AHbIX TEXHOMOMMI nepepa-
6OTKM NPOAYKTOB NYenoBoAcTBa. AHanNM3 Hay4YHbIX UCCNEA0BaHWI NoKasar, YTo NnoslyYeHne NekapcTBEHHbIX npenapa-
TOB Ha OCHOBE MPOAYKTOB MYENOBOACTBA OCTAETCA aKTyarbHbIM HarnpaBneHneM CoBpeMeHHoW hapmaummn. bonbLuon
BKMag B pasBuTUE AaHHOW npobrnematukm nmenu pabotbl Hay4yHon wkonbl A. . TuxoHoBa Mo KOMMMEKCHOW 6Ge30T-
xogHon nepepaboTke npononMca-coipLia 1 NbinbLbl LLBETOYHOW C LiENbIo NOMyYeHns CTaHaapTM3MpoBaHHbIX Guonoru-
YeCKM aKkTUBHbIX CyOCTaHLmiA, HeoBXoaNMbIX AN CO3AaHUS 1 NPOU3BOACTBA NeKapCTBEHHbIX MpenapaTos.

Knrouesnbie cnoea: mexHonozaus; npodykmbi n4yesnoeo0cmea; Nporonauc; fbiibya UsemoyHas

Beryn. YV HasBHIl JiTeparypi MMPOKO MPEICTaBICHO
MaTepial i3 BAKOPUCTaHHS MPOLYKTIB OMKITbHUITBA
Yy HapomHiH Ta HAayKOBil MEAWIIHHI, IO TIEPEKOHITUBO 10~
Ka3ye€ 3HauyIlicTh JaHUX MPOAYKTIB 1l (hapmarii sk
OaraTux jpKepen 010JI0rYHO akKTHBHUX pedoBWH. Ha oc-
HOBI armicyOCTaHIIiii CTBOPEHO BEIUKY KUTBKICTh JIIKapCh-
KHX IIperapaTiB y pi3HUX JIiKapCchKuX (hopmax.

Ha renepintHiit vac HAKOTTMYICHO YUMATTHI HAyKOBUH
Marepian oA0 BUBYCHHS EKCTPaKILii JiKapchKoi poc-
JTUHHOI cupoBUHM. [IpoTe mporostic i MMI0K KBITKOBUI
3a TEXHOJIOTIYHUMH BIACTUBOCTSMH 3HAYHO BiJpi3Hs-
FOThCS BIJl POCJMHHOT CUPOBUHH 1 MalOTh CBOI IIEBHI
0COOTMBOCTI €KCTPAKIIil.

Tak, mpornonic € NpoAYKTOM O KiTbHHUIITBA, SIKUN
CKJIaJJA€ThCSI 3 PEYOBUH POCIMHHOIO 1 TBAPUHHOIO 110~
XOJDKEHHS, Ma€ CKJIQJIHUH XIMIYHUH CKIIaJ, y TOMY YHC-
7 | BiCK, IO BIUTMBAE Ha TIPOILIECU EKCTparyBaHHS Ji-
I0UMX PEUOBHUH.

KBiTKOBHI IHIIOK — LI€ YOJIOBIYl CTATEB] KIITUHU
KBITKOBUX POCIIHH, SIKi YTBOPIOIOTHCS B OCHOBI PO3IITH-
PEHOT YaCTHHU TUYMHOK (y MHIbOBUKAX). Jpyra nomm-
peHa Ha3Ba MMUIIKY KBITKOBOTO, SIKa 3aCTOCOBYEThCS Y Ha-
pOIHi# i HayKOBiH MeIUIIMHI, — OOHIKKS OJKOTUHE.
3akopzoHHa Ha3Ba «Bee pollen» — muok O/KOTUHUIMA.
Le xoMITIeKC MHIIKY KBITKOBOTO 13 KBITKOBHM HEKTapOM
Ta MPOIOJiCONOAIOHNMH PEIOBUHAMH, a TAKOXK CEKpe-
TOM 3aJ103 OJ1KOJIH.

VY 1pbOoMy acmeKTi LiKaBUM € OIS MyOITiKamii Hay-
KOBHX JIOCIIJDKEHb 13 PO3POOKH TEXHOJOTTYHUX METO-
IIiB TIepepOOKH MPOTIONICY 1 MUJIKY KBITKOBOTO, @ TAKOXK
MPAaKTHKH X BUKOPUCTaHHS y (hapMaleBTHYHOMY BHU-
pOOHHIITBI.

Marepiaau Ta Metoau. Marepianom J0CIiHKEHHS
Oy 1HO3eMHI Ta BITYM3HSHI ITyOuTiKaiii CTOCOBHO Tie-
pepoOku npoayKTiB OmxKiIpHULITBA. Y poOoTi Oyno BU-
KOPHCTaHO METOAH 1H(OPMAaIiHHOTO MOIIYKY, aHATi3y
Ta y3araJbHEHHS.

Meta po6oTu. MeToro poOOTH € OIS Ta aHaTi3
Iy OJTiKaIlii, MPUCBIICHUX OC3BITXOIHUM TEXHOJIOTISIM
nepepoOKH MPOTIONICY Ta MUJIKY KBITKOBOTO.

Pe3yabTaTu Ta ix 06roBopenHsi. 31aBHa BEIIMKa yBa-
ra mpUaLTsIacs JTIKyBaIbHIHN Aii MPOMXYKTiB OKUTEHUIIT-
Ba, PO IO CBITYUThH MACIITA0HA KUIBKICTh JIEPYKABHHUX,
pETiOHABHUX, MDKHAPOIHUX KOH(EPEHITiH, 3 13/1iB, CHM-
031yMiB, KOHIPECiB, 10 IPOBOIATHCS y CBiTi [1, 2, 3].
Po3pobneHo 3HaYHMI aCOPTUMEHT JIIKApPCHKUX Mpemnapa-
TiB Ha OCHOBI TPOTIOJICY 1 THJIKY KBITKOBOTO, SIKi OTpH-
MYIOTh Pi3HUMH MeToamH [4-6].

[lepuri cripoOu oTpuMaHHS TperapariB MPOMOIiCy
Oynu moB’si3aHi 3 mpocTuM (ppakiionyBaHHIM. OTHUM
13 HAaHOULTBII paHHIX MOBIMOMIICHB € JAOTOBIAL JluTepi-
xa 1 Xenbgenobepra, B AKiii BOHU MPEACTABISIN CBOT

METOJIM eKCTPaKIlii Ta CKJIaOBi MPOIIOIiCY, PO3IijeH]
B CIHPTI, XJ10podopmi Ta edipi [7].

Ha mouarky XIX cT. BUBUCHHSM MPOTIOITICY 3aiiMaB-
cst Hikounst Jlyi Boknen — ¢pany3pkuii papmanesr i xi-
MiK, SIKHH 3aIIpOIIOHYBaB TEXHOJIOT1T OUHIIEHHS ITPOTIO-
JIicy AJ1sl HOro MOAAJIbLIOro 3aCTOCYBaHHS y JIIKyBaHHI
MEBHUX 3aXBOpIoBaHb. Bokien BukopuctoByBas 100 r
TIPOTIOJIICY, SIKMI TPHUUi TIepeBapIOBaBCs B €TAHOJII 3 TTOC-
TikHUM (inbTpyBanHsAM. OCTaHHE 1OJABaHHS CIHHUPTY
CYNPOBOJIKYBJIOCSI KHIT SITIHHSIM PEYOBUHH BIIPOJIOBK
JEKUTbKOX XBHJIMH. J[71s T030aBIeHHS Bifl JKUPOBHX BiJl-
KJIaJICHb Ta IHIIHUX JOMIIIIOK JI0aBaJIu TieTHI0BUH edip
13 TIOAJTHIIIAM BI/DKUMAHHSM Ta BUCYIITYBAHHSM 3AJTUIIIKY.
Takum unHOM, MOKHa Oyn0 orpuMmaru a0 60 % yucro-
ro mporoiicy [8].

Ane OuTbII NeTaIbHE TOCIHIIPKEHHS POTIONICY OYIo
po3mouaTo Ha movarky XX CT. Ta IPOJOBKEHO MiCIs
Hpyroi cBiTOBOi BiliHU. B 1eii yac He JuIe mporoic,
a ¥ 1HOI TPOIYKTH OJKITBHUIITBA BUBYAIIUCS TIOMO 1X
XIMIYHOTO CKJIaTy, a BKe Mi3HIIIe TOCIiHKEHHS Oyin
CHPSIMOBAaHI TaKoXk 1 HAa CTBOPEHHS JIIKApChKUX Ipera-
patiB Ha iX ocHOBI. Tak, y 2004 p. rpymoro BUCHUX i3
Bonrapii Oyiio oTpuMaHO €KCTPaKT MPOIIOJIiCy HACTYII-
HUM YHHOM: HICJis 30epiraHHs MPOIOJIICY MPU TeMIIe-
parypi (-20 °C) Bupomosx 12 rox HeoOximgHO OyIio iioro
MOJPiOHUTH 32 JTOTIOMOTOK0 KaBOMOJIKH. [licis moapio-
HeHHs nonaBaiu 70 % eTaHox i BUTPUMYBAIH BIPO-
JOBX 24 ron mpu KiMHaTHil Temnepatypi. OTpumany
CycCIeH3110 (UTBTPYBaIN Kpi3b nareposuii Gpinsrp [9, 10].

Ane y TEXHOIIOT11 oJiepyKaHHsI €eKCTPAKTIB TPOIIOJICY
Ta IHIIMX MPOAYKTIB OMKUTBHUIITBA 3aCTOCOBYBAJIH HE
JIATIIE €TAHOJ, a W 1HII PO3YMHHUKH. Tak, HAmpUKIIa,
BueHi 3 Kapriosoro yniBepcutery B [Ipasi 3anponony-
BaJIM OJICP)KYBaTH EKCTPAKT 3a JIOTIOMOTOIO JIMMETHII-
cynmbdokcuay [11]. A 'y poboTax JIMTOBCHKHX BUYCHHUX 3a-
MIPOTIOHOBAHO OJIEPYKAHHS BOAHUX PO3uMHIB Meay [12].

VY paHHIX BITYM3HSHUX HKepeaX TEXHOIOT1T OTpH-
MaHHs JIIKapChbKUX MpenapariB i3 IpOINoJicy Nomiraniu
B EKCTparyBaHHi CIIUPTOM €TUIOBUM IIPOCTUM METOIOM
Mareparnii [13-15].

VY 3anpornoHOBaHUX TEXHOJOTISIX IPUTOTYBaHHSI JTi-
KapChbKUX MpPENapariB MIJIIXOM €KCTparyBaHHs aBTOPU
He 00TPyHTOBYBaJIM BUOIP KOHIIEHTPALIi1 poIoicy 3 ypa-
XyBaHHSM BMICTY BOCKY, MEXaHIYHHX JTOMIIIIOK, CMOJIS-
HUCTHX, JIMOITHUX Ta IHIINX HU3bKO- 1 BUCOKOMOJICKY-
TApHUX pedoBHH. [Ipu 11bOMY JiKyBasbHI BIACTHBOCTI
Tperapary 3Ha4HOI0 Miporo 3MeHIIyoThes [ 15-17].

Henonikom MeToxy Matieparii 7ist OTpUMaHHSI CIIHP-
TOBHX BUTSKOK HPOIIOJIICY € BUKOPUCTAHHS HATUBHOTO
MIPOTIOJIICY-CUPLIO, 10 XapaKTePU3yETHCS 3HAUHUMHU
TPYAOMICTKUMHU BUPOOHHYHMH TIpOIlecaMu, HasBHIC-
TIO 3aJIMIIKY cupoBUHH 10 50-60 % Tomo. Pazom i3
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UM BCTAHOBJICHO, IO BICK, SIKUH MICTUTBCS y CKJIaJi
IIPOIIOJIICY, IO IEBHOI MipH 130JIF0€ HOTO OaKTEePHIIHUIHI
Ta IHII TepareBTUYHO aKTUBHI PEYOBHHU BiJl 00’ €KTIB
nii. Take HEMOBHOITIHHE BUKOPHCTAHHS TIPOITOJICY HE JTae
MOXKJIMBOCTI PO3POOKH METOIiB 00’ €KTHBHOTO SIKICHOTO,
KiTBKICHOTO 1 (papMaKoIOriYHOTO aHajizy 10OpOsSKICHOCTI
TPUTOTYBAHHS JIKAPCEKUX (opm. Takox y 38’513Ky 3 Be/H-
KMM BMICTOM Yy CKJIaJIi nponomcy BOCKY (BlI[ 15 10 50 %),
CMOJISIHUCTHX PEYOBHH 1 MEXaHIYHMX JIOMIIIOK (710 15 %)
JIMILIE He3HaYHa YaCTHHA CIONYK MOMi(eHONMBHOrO 1 TOoJTi-
CaxapuHOTO O10JIOTTYHO AKTUBHOTO KOMILIEKCY eKCTpary-
€THCS €TAHOJIOM a00 IHITUM PO3UYNHHUKOM [9, 18].

Amnai3 nyOuikaiii 3 i€l npoojaeMH, BUKOHAHUX Y
HauionansHoMy (papmanieBTHUHOMY YHIBEPCHTETI, OyI0
npoBezieHo 3a nepiox i3 1970 mo 2019 pp.

TuxonoB O. . 3 KoneramMu MPOBiB HAYKOBI TOCITiJI-
YKEHHSI TI0 BCTAHOBJICHHIO ONTHMAJIbHUX TTapaMeTpiB Mpo-
Lecy eKCTpakuii (PeHONBHUX CHOIYK MPOTOIIiCy 3 ypa-
XyBaHHIM 0COOJMBOCTEH 11i€1 CHPOBHHHU, a cCaMe CKJIa/l-
HICTIO XIMIYHOTO CKJIay, (Pi3UKO-XIMITHHX XapaKTepHC-
THK, TEXHOJIOTTYHUX BIaCTUBOCTEH. JloBemeHO, 1110 BaK-
JIMBUM YMHHUKOM Y MPOLEC] eKCTparyBaHHs IPOIOJicy
€ HOTO TIOTIEpeTHE OYHIIIEHHS BiJl BOCKY 1 CMOJISTHHCTUX
PEYOBHH, SKi 3HIKYIOTh BUX1J €KCTPAKTUBHUX 1 IifO-
yux pedoBuH [19-21]. Tak, 1yt oTpUMaHHS HaCTOMKHU
MIPOTIOJIICY aBTOPH BUKOPUCTAIHN MeTO[ (hPpaKuiiHO-aA1-
(hepeHIIIIIOBAaHOTO EKCTparyBaHHS MOPIBHIHO 3 METOIOM
Mariepartii. B skocTi eKcTpareHTiB BAKOPHUCTOBYBAJIH BOILY
i ciupt etwtoBwuid [22]. [1pu nopiBHAHHI CIUPTOBHUX PO3-
YHHIB, OTPUMaHUX JJBOMa METOIAMH, BUSIBUIOCH, 1110 BH-
Xi/1 )EHOMBPHUX CTIOIYK 3HAUYHO BHIIE y PO3UHMHAX, OTPHU-
MaHHUX METOIIOM (paKITiitHO-TU(EePEHITIHOBAHOTO EKCTpa-
TyBaHHs. BUCHAXCHHS CHPOBUHH B LI5OMY BUIIA/IKY CIIOC-
Tepiranocsa Ha 90 % 3a (peHOIBHUMHU CIIONyKaMH 1 Ha
82 % —3a ekcTpakTHUBHUMH pedoBrHamu [ 18,23]. Y Taon. 1
TIPENICTABIICHO BIUIUB CIIOCO0Y €KCTparyBaHHS Ha BHUXIi
(heHONBHUX 1 eKCTPAKTUBHHUX PEYOBUH MPOTIOIICY.

Tabmuusa 1

BB crioco0y ekcTparyBaHHs Ha BUXijf| peHONbHUX
1 eKCTPAaKTUBHMX PEYOBMH IIPOIOJICY

Buxij eKcTpakTHUX PEYOBHH MPU BUKOPHCTAHHI Me-
TOMy Malepauii HIKIHiA, HiK pu (pakuiiino-audepen-
LiHOBaHOMY €KCTparyBaHHI, 10, SIK CTBEPAXKYIOTh aB-
TOPH, OYEBUIHO, ITOB’S3aHO 3 OYHIIECHHSM IPOIIOJTiCY-
CHPIIIO BiJI BOCKY 1 CMOJITHUCTHX pedoBuH [ 18].

Takosx Oys10 BCTaHOBJIEHO, IO MEPCTIEKTHBHUM Hall-
PSAMOM Yy TIepepoOIIi MPOTIONICY € KPIOTeXHOMOTis. Sk 3a3-
Ha4aroTh aBTOPH, 3aCTOCYBaHHsI LIbOIO CII0CO0Y H03BOJISIE
HiIBUIIATH €(EKTHBHICTh NIEPEPOOKH CUPOBUHU IILISI-
XOM 301JIbIICHHS BUXOIY AII0YMX PEUOBUH, MOTIMIIUTH
SIKICTh 1 CKOPOTHTH BUTPATH Yacy Ha BUPOOHHIITBO KiH-
IIEBOTO MPOMYKTY. TeXHOJIOTIYHUI MPOIEeC MPOBOINITH
3 BUKOPHUCTAHHSIM KPIOT€HHOTO KYJILOBOTO BiOpaIiitHOTO
MIIMHA. SIK CTBEPIDKYIOTh PO3POOHUKH, IITMOOKE OXOJO/I-
JKeHHS PiIKUM a30ToM (110 Temneparypu — 196 °C) npus-
BOJUTH JIO TOTO, IO MPOTIOJIiC BTpavyae MiIacTUIHICTD
1 CTa€e KPUXKUM, 3HUKA€E HOTO BUCOKA aJre3isi, TOMy Kpio-
noapiOHEHHs! JO3BOJISIE OTPUMATH BUCOKOAUCTIEPCHUI
TOPOLLIOK MPOTIOIICY 3 po3MipoM dacTok 10 1 Mxm. Lle nano
MOXJIUBICTb BUKJIIOUUTH MONEPEIHIO CTAII0 OYMIICH-
HSI TIPOTIOJIICY BiJl BOCKY, SIKMH Y 3BUUAHUX yMOBaXx 3a-
Ba)KA€ BUTATAHHIO JIIFOYMX PEUYOBHH 1 IEPEXOIUTH Y PO3-
YUH [P HarpiBaHHi 3i cupToMm [18].

ABTOpamu OyI10 JJOBEIEHO, IO TTPOBEICHHS eKCTpPaK-
il Ta QineTpyBaHHS npu 3HWKEHIH TeMHepaTypl 3a0e3-
neyye 30epekeHHs yCiX Ja0lTbHUX KOMIIOHEHTIB 1 3aro-
Oirae mepexoqy B PO3UMH CYIyTHIX PEUOBHH (30KpemMa
BOCKY), YUM JOCSTAETHCS YHCTOTA KIHIIEBOTO MPOIYK-
Ty. TBepnodaszHa ekcTpakiiisi nporodicy (rmoapiGHeHHs
13 PO3YMHHUKOM ) OKPIM 3201/ KEHHS 4acy 3a paXyHOK
00’ eqHaHHA npoueciB MopiOHEHHSI 1 eKCTPaKIIii 3a0e3-
TIeYy€ TEXHOJIOTIYHICTD mporecy nepepoOKH, 3armodiraro-
YK HaJUIaHHIO Hponomcy CHpLIO Ha Po0ody MOBEPX-
HIO MJIMHA TIpH BixirpiBauHi [15].

Tax, 13 Ta0mn. 2 BUTHO, 1110 KpioMeTo T 3a0e31eduye ToB-
HIMTy eKCTPAKIIiI0 PEHOIHPHUX CITONYK 13 TIPOITOIIiCY-CHp-
1110, 30UIBIITYIOUH BUX1] AitounX peuoBuH Ha 10 % [18].

Tabmuis 2

BB crioco0y ekcTparyBaHHs Ha ¢isuko-ximiuHi
BJIACTUBOCTI CIMPTOBUX PO3YMHIB IIPOIOJIiCY

MeTo MeTog dpakuinHo- @pakuinHo-
MokasHunKM MaLe a,u, i andepeHuinoBaHoro Moka3HunKM KpiotexHonorisa | audepeHuinoBaHe
Hepat eKcTparyBaHHsA eKcTparyBaHHsA
Buxig Buxig
EKCTPaKTUBHUX 5,65 4,90 deHonbHUX 4,00 3,60
peyoBuH, % cnonyk, %
Buxin d)eoHoanle 3,15 3,60 Buxin
cnonyk, % eKCTPAKTUBHUX 5,40 4,90
BUCHaxeHHs peyoBuH, %
CMPOBVHU 3@ Moka3HuK
78 20
beHoNbHUMU 3a710MIeHHs, n’’ 1,3780 1,3745
crnonykamu, %
BucHaxeHHsA

BucHaxeHHsA CNPOBMHN 100 %
CMPOBMHY 3a 94 82 3a GpeHONbHUMU
EeKCTPaKTUBHMMU crnonykamu, %
peyoBuHamu, % -
Chisei BmicT

niBBiAHOLWEHHA cnupTy 78 73
beHonbHMX 55 73 eTnnosoro, %
CNONyK A0 CyXoro
3anuLIKy, % pH 4,90 4,70
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Kpim Toro, KpioTeXHOJOTis JO3BOJISIE CKOPOTUTHU TEX-
HOJIOTIYHUI ITPOLIEC MEPEPOOKH MPOTIONIICY. AJie Ha JKaJb,
BOHA HE MOKe OyTH IIMPOKO 3aCTOCOBaHA Ha (hapMarieB-
THUYHHX MANPUEMCTBAX Y 3B’SI3KY 3 BIJICYTHICTIO BiAIO-
BiJTHOT arapaTypu IPOMHUCIOBOTO BI/Ip06HI/IHTBa

TexHOMNOTis1 OUHMIIIEHHS ITPOTIOIICY BiJl BOCKOBUX KOM-
MOHEHTIB Oyia po3pobieHa i 3anarentoana O. 1. Tuxo-
HOBHM Y CITIBABTOPCTBI 3 KoJieraMu (aBTOpChKE CBiJIO-
urBo Ne 1415493). Jlani Oynu 3HalieHi ONTUMAITBHI yMO-
BU OTPUMAaHHSI 3 TIPOTIOITiCY eHONBHUX (hpaKiiii — rimpo-
¢inpHOT (mateHT Ne 484871) 1 rimpodoOHoOi (maTeHT
Ne 856075). Sk ekcTpareHTH OyJud BUKOPUCTaHI IETPO-
JeiHuid edip, XJI0poPopM, alleTOH, eTHIIAICTAT, CITUPT
erwnoBuid. OTpuMaHi cyOcTaHIii Oyiy CHITKUMH ITOPOILI-
KaM¥ 3 JOOPUMH TEXHOJOTTYHHMH BIIACTHBOCTSIMU BiJ|
YKOBTOTO JI0 KOPHYHEBOTO KOJILOPY 13 3araxoM IMporo-
sicy. HemomikoM ux TEXHOJIOTiH OyB HU3bKHI BUXIJ
010JIOTIYHO aKTHMBHUX peuoBHH Bix 2,14 mo 2,87 %.
[Tpu po3po0dIIi eKCTPaKTy MPOIIOIIICY aBTOpaM BIATIOCS
OTpUMaTH 010JIOTIYHO AaKTUBHY CYOCTAHIIIFO MPOTIOJIICY
13 HalOUIBbIIKUM BijgcoTkOM Buxoay (50 %), sika mana
BHCOKY aHTHMIKpOOHY 1 NPOTHIPOMEHEBY AKTUBHICTb
[19] Sk BUSIBUIIOCH, IPU eKCTparyBaHﬂl o 1i€ei hpax-
1ii IepeXoAnTh i 3HaYHA KiJIbKICTh BOCKY, SIKUH 32 pa-
XyHOK CBOTX BHCOKHX aJICOPOIIIfHUX BIACTUBOCTEH JIit0-
YUX PEUOBUH 3HWKYE TEPANeBTUYHY aKTUBHICTh BHIi-
JieHoi (pakiii [24].

Binomo, 1110 y mpOMHCIIOBOMY BUPOOHHMIITBI JIIKAPCh-
KHX TIperapariB CJiij| nepeadadaTy CydacHi MmiIXx0/u J10
0€3B1IX0IHOT0 BUPOOHUIITBA, SIKi 3HAUHO BILIMBAIOTh
He JIMIIE Ha KICTh, ajie i Ha coOIBapTICTh MPOMYKIIiT
Ta € TapaHTIiel0 (iHAHCOBOTO 3a0€3MCUCHHS BUPOOHHKA
nikapceKux 3aco0iB. Tomy parioHabHE BUKOPUCTAHHS
CHPOBHHHU € HAJ[3BUYaHHO BaYKJIIMBOIO YMOBOIO ONTHMi-
3ar1ii BUpOOHHUIITBA JTIKApChKKUX 3ac001B Ipu O€3B11X0/1-
HUX TEXHOJIOTISIX 1 BAKOPUCTAHHI HIPOTiB (BiXO/iB).

B acniekTi BUKIIaI€HOTO Mepejt yUeHUMH CTOSUIO 3aB-
JaHHS PO3pPOOKHU crIOco0y OTpUMaHHS 010J0TT4YHO aK-
TUBHHX CyOCTaHIII} Mponoiicy, SKuii O BUKIIIOYAB 3a-
CTOCYBaHHS BEJIMKUX KUILKOCTEH OpraHiuHMX PO3YHH-
HUKIB, COPOCHTIB 1 JI03BOJIUB CKOPOTUTH Ta CIIPOCTUTH
TEXHOJIOTIYHI orepaii Ipyu BUPOOHUITBI JTIKAPCHKHX
mpernapariB y 3aBOJICbKHX YMOBaX.

JIJis yCyHEHHs BKa3aHUX HEJOJIKIB Ta IT1IBUIIICHHS
criennpivHOoi aKTUBHOCTI KiHIeBoro nponykty O. I. Tuxo-
HOBHM 13 KOJIEraMH yrepiie Oyia 3anpornoHoBaHa 0e3-
BiJIXO/IHA TEXHOJIOTisl IEPEPOOKH MPOTOJIiCY-CUPIIFO
(marent Ne 55059), 3riJTHO 3 SIKOFO CIIOYATKy OTPUMYIOTh
Tpu (pakiii: BicK, BOAHY BUTSDKKY 1 ocaz. [Ipu nona-
BaHHI JI0 BOJAHOT BUTSDKKH COJIFO01TI3aTOpa OTPUMYIOTh

Mpononic-cupeLp

PeHonbHWi
rigpopoGHWiA
npenapat

DdeHonbHUiA
rigpodinbHUA
npenapat

Bick MexaHiuHi
NpononicHWi OOMILLKN

Puc. 1. Cxema komnrekcHoi 6e3BiaxogHoi nepepobku
nponoricy-cmpLto

(dbenonpHMIA riApodiTbHNE Npenapar, a npu JoAaBaHHI
JI0 OcaJly HEMOJSIPHOTO PO3UMHHHKA OTPUMYIOTH T'iIpO-
($hoOHuit npemnapar npomnonicy [25]. Bick Hamami BUKO-
PHCTOBYIOTH Y TappyMepHOMY 1 papMarieBTHIHOMY BH-
poOHuLTBI (puc. 1).

3anpornoHoBaHa TEXHOJIOTIs € EKOHOMIYHUM Oe3BiI-
XOJIHMM CII0OCOOOM OTPHMAaHHSI 010JI0TIYHO aKTUBHHUX CIIO-
JIYK TIPOTIOJIICY, SIKAH JTO3BOJISIE Pa3oM 13 CTaHAapTH30Ba-
HUMH CyOCTaHIisIMH ((PEHOIBHUM TipodUIbHAM Tpena-
paTom mpornoricy, (PeHOIBLHUM Ti1po(hOOHHIM MperapaToM
IIPOIIOJIICY) 1 TOTOBUMH JIIKAPCHKUMHU 3ac00amu (HACTOM-
koto ripororicy 10 %, ounrmMu kparuisiMu «I Iporomikey)
OTPUMYBATH LIMPOKHI CIIEKTp OlOJIOTYHO aKTHBHHX CIIO-
JIYK TIPOTIOJIICY SIK TAPOQLIBHOIL, TaK i rigpohodHOT mprpo-
T U1 BAKOPUCTAHHS TIPH CTBOPEHHI PI3HUX JHKAPCHKUX
(hopM (TabeToK, pO3unHiB, Ma3ei, aepo30i1iB ToIO) [26].

Jlana TexHomnorist Oyna BIpOBa/pKeHa y BUPOOHHIITBO
HBIT «Amnitex» (M. XapkiB) 1 DK «3n0poB’sp» (M. Xapkis).
BoHa Biipi3HsiIacs MpoCTOTO arnapaTypHOro OCHAIICH-
Hsl, HE BUMaraja eHeproeMHHUX BUTparT 1 Oyiia eKOHOMIY-
HOIO JIJIsl BAPOOHMIITBA JTIKAPCHKHUX mpernapartis [18].

BukoprcToByious BUKIaeHy BUIIE METO/IOJIOTII0
CTBOPCHHS JKapChbKUX MpernapariB Ha OCHOBI TPOIyK-
TiB OJUKUTLHHLITBA, aBTOPU TPOBEIH JOCTIIKEHHS 1 TI0
KOMIUIEKCHIN TIepepoOIIi MUIIKY KBITKOBOTO [27-29].

Jnst mporo y TexHonorii cyocranuii «Ilonenaza» Bu-
KOPHUCTAJIH MMUJIOK KBITKOBHIA ITICIIS €KCTPAryBaHHs 3 HbOTO
KHUPOPOZUHHHHUX PEUOBHH (JIMOQIIEHOTO EKCTPAKTY).

ABTOpY BCTaHOBJIH, IO 32 3[ATHICTIO EKCTParyBaTH
KOMITIEKC JIIMO(IIbHUX PEUOBUH, Y TOMY YHCIIi KapOTH-
HOI[IiB, TIEpeBary Mae CKpaHHeHI/H‘/’I ra3 xyazoH-12. Byno
MOCTABIICHO Psi/T AOCHIIIB 13 eKCTpaK]_Ill npH p13HI/IX CIIiB-
BiZIHOIIICHHSIX CUPOBHHA-EKCTPAreHT 1 P Pi3HOMY Yaci
excrpakii. JlinoginbHUI eKCTpakT OTPUMYBAIX LIS
XOM eKCTpaKIiii moapiOHEHOT CUPOBUHHU CKPATUICHUM
ra3zoM (IUXJIOpOIUPTOPOMETAHOM) Y CITIBBIIHOIICHHI]
1:5—1: 6 mpu tucky 440-540 xI1a, Temneparypi 18-25 °C
BIPOJOBXK 2,75-3,25 roj i3 MOAQIBIINM BUJAICHHIM
ekctparenra [29, 30].

Byso noBeneHo, 1110 MpH I[bOMY CHIOCO01 EKCTPAKIIIT
y cyOCTaHIII0 EPEXOAATh JHIIE KUPOPOIUMHHI KOM-
noneHTH. lIpor, sikuil yTBOPIOETHCS y Mpoleci MbOoro
BUPOOHUIITBA, MICTUTH CyMy (pepMEHTIB Ta iHIII BOJO-
pO3unHHI 010J10T1YHO aKTHBHI peuoBuHU [31]. [ys Ha-
OYHOCTI 0€3BiJIXO/IHA cXeMa MepepoOKH MUIIKY KBITKO-
BOTO IIpeJICTaB/IeHa Ha pHC. 2.

3 METO0 MiTBEPYKEHHSI MOXKIIMBOCTI BUKOPUCTAH-
HS IIPOTY MHJIKY KBITKOBOTO JJISl OTPUMaHHsI (hepMeHT-
Hoi cyOcTanii «IloneHaza» aBTopH MPOBENN BUBYCHHS
Horo epMeHTaTUBHOI aKTUBHOCTI (Tab. 3).

[Munok keiTKOBMI

/\

PepmeHTHa

TinodpinbHwWiA Wpot

cybcTaHuis nunKy|
EKCTPaKT NUnKy

. nunky KBITKOBOrO
KBITKOBOro

Puc. 2. Cxema koMnieKkcHoi nepepobku
MUKy KBITKOBOTO
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Tabmusa 3
@QepMeHTaTUBHA aKTUBHICTb HIPOTY MUKy
KBITKOBOT'O

Cepis, IHBepT§3Ha AMinoniquHa ﬂil‘lOJ‘IiTI'/IHHa
Ne AKTUBHICTb, AKTUBHICTD, AKTMBHICTD,
MKMOJb/N MKMOJb/N MKMOJb/ 1N

1 10105 + 120 110+ 15 1180 + 45
2 10102+ 115 115+ 20 1182 + 40
3 10104 + 120 114+ 15 1185 + 45
4 10110+ 115 115+ 25 1185 + 40
5 10120+ 110 120 + 20 1189 + 40

Pesynbratu ociipkeHb moKasaiy, 0 IHBepTa3Ha,
aMIJIOJIITUYHA 1 JIOJITUYHA aKTUBHICTB 30epiraerbes
B YCIX CepisiX HIPOTY, TOOTO TEXHOJOTIYHHI PEKUM OTPH-
MaHHSI JTIHO(LIEHOTO eKCTPAKTy HE PYHHYE BOJOPO3YHH-
HUI 010JI0TYHO aKTUBHUH KOMITJIEKC MMUJIKY KBITKOBOTO.
Bennunau hepMEeHTaTHBHUX BH/IB aKTHBHOCTI Y IIPOTI
Ta MWIKY KBITKOBOMY OyJIM MPaKkTHYHO iJ€HTUYHI, 110
JIOBOJIUTH JOIUIBHICTh OTPUMaHHS (PEPMEHTHOI CyOCTaH-
uii «Ilonenasza» 3i WIPOTY MUIIKY KBITKOBOTO [32-34].

Binzomo, mio MakcuManbHa aKTUBHICTH (pepMEHTY
NPOSIBIETHCS IPU IEBHUX 3HaYeHHsIX pH peakiiiiHo-
ro cepenoBuia, a pH-cTiliKicTh (epMEHTIB Mae Mexi,
IPH SIKUX BOHH 30€piraroTh CBOIO O10JIOTTYHY aKTHBHICTb
BIIPOJIOBK TIEBHOTO MPOMIKKY dacy. Buie abo Huxye
3a 11l MeXI1 BiJIOYBAETHCS Pi3Ke 3HIKCHHS CH3UMaTHY-
HOT /i1 pepMeHTiB 710 TOBHOT X iHaKkTHBAallii. [HBepTa3u
3 PI3HUX JKEPEJI CHPOBUHHU MalOTh BIIMIHHOCTI B MaK-
CUMYMi aKTUBHOCTI B 3aJIe:)KHOCTI Biji pH peakuiiHoro
cepenosuia [35]. BpaxoByrouu nanwuii akt, ypara aB-
TOpiB Ipu po3po0dui cyocrannii «Ilonenasza» Oyna mpu-
JIJICHA BUBYCHHIO BIUTMBY Ha I1i [IOKA3HUKH PEKUMY TEX-
HOJIOTIYHOTO TPOLIECY, TPaBHIBHOTO BUOOPY 1 3aCTOCY-
BaHHs TEXHIYHOI'0 OCHaIeHHs [32].

ABTOpamMU Ha MiJICTaBl JOCIIKSHb Oyl BU3HAUYCHI
ONTUMAJIbHI MTapaMeTpy TPOIECY OTPUMaHHs CyOCTaHLIi1
«[Tornenasa» (CHiBBiIHOIICHHS! CHPOBHHA-EKCTPAreHT CKJIa-
nano 1 : 5, yac ekcrpaxkiii — 60 XB, KUIBKICTh BUTS-
Kok — 1) [35].

Binomo, 1110 niporiec ocapreHHs (pepMEHTIB I JTIE€R0
CIHPTIB, alleTOHY, €]ipiB Ta IHIINX PEYOBHH IPYHTYETh-
Csl Ha BIACTHBOCTI OCTaHHIX 3HW)KYBATH J[ICJIEKTPUUHY
TMIOCTIHY CepPE/IOBMIIIA i 3MIHIOBATH il IOJSIPHICTB. L]e siBu-
1Ie CIpHse B3aEMOIii MOJIEKyN (pepMeHTy, BTpaTi HUM
PO3YMHHOCTI Ta BUIAIaHHIO HOT0 B 0cajl. ToMy ofHiEr0
3 BXJIUBHUX CTaJill OTpUMaHHs (EPMEHTHHX Mpenapa-
TiB € (hpakuiiiHe ocaPKeHHS! OpPraHiYHUM PO3UMHHUKOM,
BUKOPHUCTAHHS SIKOTO JIA€ MOXKJIMBICTD 3BUIBHUTHUCS BiJI
CYMYTHIX peuoBHH 1 3011bHTH BUXiA cyOcTanmii. [Ipu
[OMY ITPHPOJIa i 00’ €M OPraHiYHOTO PO3YMHHUKA Bili-
IParOTh BUPIIIAILHY POJib. ABTOpaMu OyB 00paHHUii OITH-
MaJIbHUI PO3YMHHUK 1 IOBEJICHI YMOBH OCAJDKEHHS LILTHO-
BOTO MPOIyKTy [29, 36].

Komruiekcom xpomarorpadiaHux J0CIIKEHb aBTOPH
BCTAQHOBWJIM NIEPEBAKHY MPUCYTHICTH 1HBEPTa3M y OLIKO-
BOMY KomIuiekci pepmeHTHOI cyOcTantii «IloneHazay.

MeTtonoM resb-xpomarorpadii Oysia BCTaHOBJICHA MO-
JIeKyJIspHa Maca OCHOBHOTO €H3MMaTHIHOTO KOMITOHEHTa —
iHBepTa3u. BucokoeheKTHBHOIO PiIMHHOK XpoMarorpa-
(iero miaTBEpMKEHA MPUCYTHICTH IHBEPTA3H Y CyOCTaHII.
BcranosineHo, 1o 10 ckiiany GepMEeHTHOI cyOcTaHIil
«ITonenasa» Bxomuth 16 aMIHOKHCIIOT, 7 13 AKUX € He-
3aMiHHHMH, IO MIKPECIIOE 1 TepaneBTHUHY [IHHICTh
[29, 37].

Ha mizicraBi npoBeieHUX JOCIIKEHb aBTOPH 3p00HU-
JI¥ BUCHOBOK, 1110 MTPY TIPUTOTYBAHHI JTIKAPCHKHUX (hopm
Ha OCHOBI ()epMEHTHOI cyOcTaHIIii HeOOXiHO mependa-
YWTH 1i 3aXUCT BiJl pyHHIBHOI JIii IIUTYHKOBOT'O COKY [28, 38].

ABTOpamMM BKazaHUX IyOIiKaIiii Ha cydacHOMY Ha-
YKOBOMY piBHI BUBUCHHSI IIPUPOJHOI CHPOBUHU OyIU
MPOBE/ICHI TEXHOJIOTIYHI JOCIIKSHHS TTUJIKY KBITKO-
BOTO, B pe3yJIbTaTi IKUX BCTAHOBJICHI HOTO 2 OCHOBHI
CTaH/IapTH30BaHi OI0JOTIYHO aKTUBHI CYOCTAHIIIT — JIITO-
¢binbHUIA excTpakT 1 pepmenTHa cyOcraniis «[lonenazax
[39-41].

HastBHICTB BIIBHUX CYAb(TIPUILHAX TPYII, @ TAKOK
HE3aMIHHUX aMiHOKHCIIOT Y ITWJIKY KBITKOBOMY Xapak-
TEPHU3YIOTh HOTO MOXKMBHI BIACTUBOCTI Ta O10JIOTIYHY
I{IHHICTH SIK O1JIKOBOT KOPMOBOT J100aBKH J1JIsi BUKOPHUC-
TaHHs Ha nraxogadpukax. e BpaxoByBasocs aBTopa-
MU [P pO3pOOIIl TEXHOJOTIH ABOX BKAa3aHUX paHilIe
cyocraniii [42].

ABTOpH JTOBEJH, 1110 MUJIOK JIO CKIIaly KOPMY MOYKHA
BBOJMTH Y HE3MIHHOMY BUIVISJI 200 Y BUIVIS[I IpaHy-
JHOBAHOTO MIPOTY 3 Oy/Ib-SIKMM HaroBHIOBa4YeM. [Ipen-
CTaBJIsUIaCs JOLIIBLHOI po3po0OKa rpaHyI i3 BMiCTOM
50 % mpoTy MUKy KBITKOBOTO. TeXHOIOTTYHMMN 1 XiMid-
HUI aHai3 OTPUMAHMX TPaHyI 1 iX cymimiei i3 komOi-
KopMoM BifnoBigas icayrounM JJCTY mo kopmy nraxis.
3ampornoHoBaHa cxeMa roAyBaHHS Kypyar J03BOJIHIIA
30inbpIINTH 30epekeHHs moroiiB’s Ha 30 %, a Takox
NPUPICT HA OJIHY TOJIOBY B CEpEHLOMY Ha 15 rpamis.
ABTOpH 3pOOMITH BUCHOBOK, IO BiJIXO/M TIEPEPOOKH TTHITIKY
KBITKOBOI'O, TOOTO HOTO IIPOT, MOKHA 3aCTOCOBYBAaTH
y BUPOOHHUIITBI BUCOKOITPOYKTUBHOTO KOPMY JUISI TITa-
XIBHHLTBA Ta B IHIIMX BUJAX TBAPHHHUIIBKOTO IOCIO-
napcerBa Ykpainu [31].

Ha nincrasi nociimpkens 3a nepiox 3 1970 o 2019 pp.
aBTOpPaMH CTBOPEHA aHANITHYHA HOPMAaTUBHA JJOKYMEH-
TaIlis 1 TEXHOJIOTIYHI PerjlaMeHTH JJIsi BUPOOHHUIITBA
Omu3bko 40 nikapepkux npenaparis [43-50].

BucHOBKH Ta nepcneKTHBH NOAAIBIIMX A0CT/KEeHb.
[IpoBeeHO OIS HAyKOBUX ITyOiKaIlii, TPUCBIYCHUX
PO3po0IIi OE3BIIXOIHUX TEXHOIOTIH TIEPepOOKH MPOITYK-
TiB O/DKUIBHUIITBA. AHaJI3 HAYKOBUX JIOCIIPKESHb I10-
Ka3aB, 110 OTPUMAaHHS JIIKApChKUX ITperapaTiB Ha OCHO-
Bi IIPOJIYKTIB OJKIJIbHUIITBA 3aIUIIAETHCS AKTyaTbHIM
HaIpsSIMKOM cydacHoi (apmariii. Baromuii BHECOK y po3-
BUTOK JIaHOT IIPOOJIEMAaTHKK Majik POOOTH HAYKOBOI IIIKO-
au O. I. TuxoHOBa 10 KOMIUIEKCHIH 0€3BiIX0/HIH TIepe-
POOIIi IPOTIONTICY-CHUPIIIO 1 MUJIKY KBITKOBOTO 3 METOIO
OTPHMaHHSI CTAaHAAPTU30BAHUX 0I0JIOTTYHO aKTHBHHX CYyO-
CTaHIII{, HEOOXITHUX JIJIs1 CTBOPEHHSI 1 BUPOOHUIITBA
JKapChKUX Tperaparis.

Konduikr inTepeciB: BijcyTHiil.
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B. JI. Pubauyk, O. A. PyGaun
HanionansHuii hapmMaiieBTHYHUM yHIBEpPCUTET, YKpaiHa

MapkeTUHroBuM aHani3 NOpPOLUKiB AN HALWKIPHOro
3acTocyBaHHA (MPUCUNOK), NpeAcTaBNeHNX Ha PUHKY YKpaiHu

AKTUBHWI CMOCIO XWUTTS, 3aHATTS CNOPTOM, Y4acTb Yy TYPUCTUHHUX NOXOAaX Ta Pi3HOMaHITHNX 3MaraHHsIX, a Takox
BMKOHAHHSA AesKnX BMAIB (Di3NYHOI NpaLi MOXyTb CyNPOBOMKYBaTUCh TpaBMyBaHHsAM abo nopaHeHHsM. Lie notpebye
HeranHoi 06pobkn aHTUCENTUYHUMK MpenapaTaMu y hopMi NPUMOYOK, reriB, Masew, KpeMiB, aepo3oniB Ta NOPOLLKIB
AN HALWKIPHOTO BUKOPUCTaHHSA (MPUCKNOK). Mpucunku, LWo 3aCTOCOBYIOTLCS Ha PaHOBUX MOBEPXHSAX, MOBUHHI BONOAI-
TN JOCTaTHLO aAre3nBHICTIO, 3aTPYMyBaTUCh Ha NOBEPXHI Ta 3anobiraTv MiKpoOHi iHBa3ii paH, BONOAITU NOMipHUMMU
ancopbyyMmMmn BNacTMBOCTAMU, 3HVKYBATH BigyyTTa 60nto, He nigaaBaTucst NpoTeoNiTMYHOMY PO3LLENIIEHHIO, a Ta-
KOX CMPUSATM CKOPOYEHHIO Yacy 3aroeHHs paHu. MNpoTe Ha TenepillHin Yac NpakTUYHO He iCHye npenaparTiB y dopmi
NPUCUNOK, SiKi 6 3a40BONBHANM BCIM 3a3HaY€HM BUMOTaMm.

Mera. NMpoBecTn aHani3 3apeecTpoBaHNX MOPOLLKIB A11S HALLKIPHOrO 3aCTOCyBaHHS (MPUCKMOK) AN OOrpyHTYBaH-
HS [OLINbHOCTI CTBOPEHHS Ta OpraHisaLii BUpoGHMLTBA HOBMX BITYM3HAHMX Npenapartis B hopMi NPUCUMOK HA OCHOBI
LeoniTy NpMpoaHOro (KNiHOMTUMONITY).

Marepianu Ta meTogu. Y pob6oTi BUKOpUCTAHO nepenik fMikapcbkux 3acobiB cknageHuin 3a odiliiHumMmn oxepe-
namu iHgopmaluii, KM onpauboByBanu MeTofamMu y3aranbHeHHs, cuctemartuaadii, rpaiyHnum Ta MetTogamu nopis-
HSAMBHOTO | CTPYKTYPHOTO aHaniay.

Pe3ynsTaTty Ta ix o6roBopeHHs. [poBegeHo aHani3 dhapmMaueBTUYHOIO PUHKY YKpaiHW WOAO acCOPTUMEHTY 3a-
peecTpoBaHKX NikapCcbknx npenapartiB Ta KOCMETUYHUX 3acobiB y hOpMi NOPOLLKIB AN HALLKIPHOrO 3aCTOCYyBaHHS
(npucunok). 3aiicHeHo CTpyKTypu3aLito BigibpaHoro nepeniky nikapcbkux 3acobiB 3a BUPOOHMYOK O3HaKOH i ckna-
AoM. 3a BUPOOHUYOK 03HAKOK — BiNbLUICTb MikapChbKMX Ta KOCMETUYHMX 3aco0biB BiTYM3HSIHOrO BUpO6HMLTBA (62,5 %
Ta 70 % BignoBigHO). 3apeecTpoBaHi 3acobu € 9K MOHO- Tak i 6araTOKOMMOHEHTHUMM 3@ CKIaLoM.

BucHoBku. Ha hapmaueBTMYHOMY pUHKY BiACYTHI npenapaTu Ta KOCMETUYHi 3acobu 3 LIeoniTOM NPUPOAHUM.
BigcyTHICTb Ha ykpaiHCbKOMY PVHKY npenaparTiB LeoniTy NpupogHOro (KNiHONTUIONITY) BITYN3HAHOIO BMPOOHMLTBA
cBigunTb Npo 100 % He3aHATICTb JAHOrO CErMEHTY PUHKY i Bi4NOBIAHO NPO HEOOXIAHICTL Ta AOUINBHICTb YNPOBaAKEHHS
Ha PUHOK HOBWX BiTYM3HSAHMX MpenapaTiB Ha OCHOBI LeoniTy NPUPOAHOro B hopMi MOPOLLKIB ANS HALLKIPHOro 3acTo-
CcyBaHHS (MPUCUMOK).

Knroyoei crioea: chapmauyesmuyHUl pUHOK; MOPOWKU Or1s HaWKIPHO20 3acmocy8aHHS; MPUCUMKU; Ueorim
npupoOHul

V. D. Rybachuk, O. A. Ruban

National University of Pharmacy, Ukraine

The marketing analysis of powders for application on the skin presented
at the market of Ukraine

An active lifestyle, sports, participation in hiking trips and various competitions, as well as performing certain types
of physical labor can be accompanied by injury or trauma. This requires immediate treatment with antiseptic prepa-
rations in the form of lotions, gels, ointments, creams, aerosols, and powders for skin application (dusting powder).
Dusting powders applied on the wound surfaces should have sufficient adhesiveness, settle upon the surface and pre-
vent microbial invasion of wounds, have moderate adsorbing properties, reduce the feeling of pain, are not subject to
proteolytic cleavage, and also reduce the healing time of the wound. However, at the present time there are practically
no medicines in the form of a dusting powder that would satisfy all the requirements specified.

Aim. To analyze the powders registered for cutaneous application (dusting powders) in order to substantiate the feasi-
bility of creating and organizing the production of new domestic medicines in the form of a dusting powder based on
natural zeolite (clinoptilolite).

Materials and methods. In the work a list of medicines based on the official sources of information was used; the methods
of generalization, systematization, graphic and methods of comparative and structural analysis were applied.

Results and discussion. The analysis of the pharmaceutical market of Ukraine concerning the range of the medi-
cines and cosmetic products registered in the form of a powder for application on the skin (dusting powders) has been
conducted. The structuring of the selected list of drugs by production characteristics and composition has been carried
out. The results have shown that the majority of medicines and cosmetic products are of domestic production (62.5 %
and 70 %, respectively). The products registered are both mono- and multicomponent in their composition.
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Conclusions. There are no medicines and cosmetic products with natural zeolite at the Ukrainian pharmaceutical
market. The absence of domestic zeolite preparations (clinoptilolite) at the Ukrainian market indicates 100 % freedom
of this market segment and, therefore, the necessity and expediency of introducing new domestic medicines based on
natural zeolite in the form of a powder for application on the skin to the market.

Key words: pharmaceutical market; powder for application on the skin; natural zeolite

B. O. Peibauyk, E. A. Py6aH
HauunoHanbHbIN (hapmaleBTUYEeCKUn YHUBEPCUTET, YKpanHa

MapKkeTUMHroBbIN aHanNU3 NOPOLLKOB ASisl HAPYXKHOTO NPUMEHEHUSA (NPUCBLINOK),
npeAcTaBreHHbIX Ha pbiHKe YKpauHbl

AKTVBHBI 00pa3 >KWU3HW, 3aHATUS CMIOPTOM, Y4acTue B TyPUCTUHECKUX MOXOAAX U pasnUYHbIX COPEBHOBAHWMSX, @ TaKKe
BbIMOSTHEHNE HEKOTOPbIX BUAOB (PM3NYECKOro TpyAa MOryT COMPOBOXAATbCA TPaBMVMPOBAHMEM UIU paHeHneMm. JT0
TpebyeT HemeaneHHom 06paboTkmn aHTMCENTUYECKMMM NpenapaTamv B hopMe NPUMOYEK, renewn, Masen, KpeMoB, aspo-
30Mei 1 NMOPOLLKOB AJ1s1 HAKOXXHOTO UCMOMb30BaHUst (MpUckInok). MprckInkK, NpUMEHsieMble HA paHEBbLIE NMOBEPXHOCTH,
[OMKHbI 0bnagaTe AOCTAaTOMHOW aAre3nBHOCTLIO, 3a4epXKMBaTbCS Ha MOBEPXHOCTU U NpeaoTBpaLlate MUKPOOHYHO
WHBa3uo paH, BNageTb YMEPEHHbIMU aAcopOupyoLLMMM CBOMCTBaMUM, CHUXKaTb YyBCTBO 60nn, He nogaaBaTbecs Npo-
TEONUTUYECKOMY pacLLENEHNIo, a Takke CrnocobCTBOBaTb COKPALLEHMIO BPEMEHW 3aXuBreHns paHbl. OgHako B HacTo-
slllee Bpems NpakTUYeCKn He CyLLeCTBYeT npenapaTtoB B (DOPMe MPUCHINOK, KOTOpble Obl yA0BNETBOPSANM BCEM YKa-
3aHHbIM TpeboBaHMAM.

Llenb uccneposaHus. [NpoBecTy aHanu3 3apermcTpypoBaHHbLIX MOPOLLKOB Af151 HAKOXHOMO NPUMEHEHUs! (NMPUCHINOK)
Ans 060CHOBaHWSA LienecoobpasHOCTU CO30aHUS U OpraHv3aLmm NPOM3BOACTBa HOBLIX OTEHECTBEHHBIX NpenapaTtoB B (hop-
Me MPUCHINOK HA OCHOBE LIeonuTa NPYpOAHOro (KNMHOMTUIIONUTA).

Matepuansi 1 meToabl. B paboTe ncnonb3oBaH nepevyeHb NekapCTBEHHbIX CPEACTB, COCTaBMEHHbIN MO MaTepu-
anam odumumanbHbIX UCTOYHMKOB MHGOpMaUnn, KoTopbii obpabaTtbiBany metogammn o6o6LleHns, cuctemaTmnsanmm,
rpadpmyecknm 1 MeTofammn CPaBHUTENBHOIO U CTPYKTYPHOTO aHanunaa.

PesynbraTthbl 1 ux o6cyxaeHue. [NpoBeaeH aHan1a accopTMeHTa 3aperMcTpupoBaHHbIX Ha hapMaLeBTUHECKOM
pblHKE YKpauHbl NeKapCTBEHHbIX NPenapaToB U KOCMETUYECKMX CPEACTB B (hOpPME NMOPOLLKOB ANt HAaPY>KHOro npume-
HeHust (MprcbInok). OCyLLECTBINEHO CTPYKTYPUPOBaH/E OTOBPaHHOTO NEPEYHS NEKapCTBEHHbBIX CPEACTB MO NPOM3BOACTBEHHOMY
npu3Haky u coctaBy. [10 MpoM3BOACTBEHHOMY NPU3HaKy — OOMbLUMHCTBO NEKAPCTBEHHBIX Y KOCMETUYECKMX CPEACTB
0oTeYeCTBEHHOro Npom3BoAcTea (62,5 % v 70 % cooTBeTCTBEHHO). 3aperncTpupoBaHHbIe CPEACTBA ABMSAOTCS Kak MOHO-
Tak 1 MHOTOKOMMOHEHTHbLIMUW MO COCTaBy.

BbiBoAabl. Ha dhapmaLeBTMYeckoM pbiHKE OTCYTCTBYHOT Npenaparhl 1 KOCMETUYECKVE CPEACTBA C LIEONTMTOM ECTECTBEH-
HblM. OTCYTCTBME Ha YKPaMHCKOM pbIHKE NpenapaToB C LEeONMTOM NPUPOAHBLIM (KIMHOMTUIONMTOM) OTEYECTBEHHOMO
npousBoacTea ceugetenscteyet o 100 % He3aHATOCTM AaHHOTO CermeHTa U COOTBETCTBEHHO O HEOOXOAMMOCTH U Lie-
necoobpas3HOCTV BHEAPEHMS Ha PbIHOK HOBbIX OTEYECTBEHHBIX NPEenapaToB Ha OCHOBE LieonuTa NpupoaHoro B oopmMe
MOPOLLKOB A HAPY>XHOTO NPUMEHEHNS (NMPUCHIMOK).

Knrodeenle cnoea: hapmayesmuyeckull PbIHOK; MOPOWKU 07151 Hapy>XHO20 NMPUMEHEHUS; NpuchInka; uyeonum

npupoOHbIl

Beryn. AKTUBHUIA crIOCIO JKUTTS, 3aHATTS CIIOPTOM,
y4acTh y TypPUCTHYHHUX MOXOAX Ta PI3SHOMaHITHUX 3Ma-
TaHHSX, @ TAKO)K BUKOHAHHS IESIKUX BUIIB (DI3UIHOT Tpa-
11l MOXXYTB CYTTPOBO/UKYBAaTHCh TPaBMyBaHHIM a0o0 I10-
panensasiM. Tomy TinmepakTHBHI AiTH, a B MIEPITy Yepry
TUTITKH, TIPOdeciiiHi CIOPTCMEHH Ta MPEICTABHIKY TIEB-
HUX Mpodeciii BiTHOCATHCS 10 Kareropii ioeH, sKi 3Ha-
XOASATHCS B TPYII 3 BUCOKUM PU3UKOM TPaBMYBaHHS.
[omrkomKeHHS IITICHOCTI MKIPHOTO TTOKPUBY JIFOIMHH,
HE3aJISKHO BiJI pO3MIpy Ta TIIMOWHH paHH, IOTpeOye Herai-
HO1 0OpOOKH aHTUCENTHKOM 200 aHTUMIKPOOHUMH TIpe-
mapaTamH, 1o Ty>Ke BOKIIMBO YIS MTOTICPEKEHHS 1H]i-
KyBaHHS paHoOBoi moBepxHi. KpiMm Toro, 9acto HeoOXif-
HO 3MEHIIHUTH O1J1b, OCKUTBKH paHa MOXKE IPOBOKYBATH
JTUCKOM(DOPTHI BITIYTTA Ta 3aBayKaTy KOM()OPTHOMY BHU-
KOHAHHIO OY/1b-KO1 MisTTbHOCTI. JJIsT IThOTO BUKOPUCTO-
BYIOTb (hapMarieBTHUHI Iipenapari y Gopmi IpuMOYOK,
TelTiB, Ma3el, KpeMiB, aepo30Jieii Ta mopomkis. CriipHIM
Ha CHOTOHIINIHIN IeHb 3aJTUIIA€THCS TUTAHHS PO Ha-
O1IBII 3pYUHY JIIKapChKY (hOpMY, 110 HAHOCUTHCS Ha PaHy,
1 HEBHUITPABAAHO PIIKO 3aCTOCOBYIOTHCS 3 TAHOKO METOIO
TIOPOITIKA JTSI HAIITKIPHOTO 3aCTOCYBAHHS (TIPUCHTTKH) [ 1, 2].

[Ipucunkm — HalaApiOHIMKK HET030BaHUN TTOPO-
IIOK JIJIS1 30BHIITHBOTO 3aCTOCYBAaHHS 3 PO3MIpOM Hac-

ToK < 100 MxM. J[o IPUCHUTIOK, 110 3aCTOCOBYIOTHCS HA
paHOBi TOBEPXHI, BUCYBAIOTHCSI OCOOIMBI BUMOTH. BoHI
TTOBMHHI BOJIOMITH JOCTATHBHOIO aJTe3UBHICTIO, 3aTPUMY-
BaTMCh Ha ITOBEPXHI Ta 3armodiraru MikpoOHii 1HBa3ii paH,
BOJIOJIITH TIOMIPHUMH aJICOPOYIOYMMH BIIACTHBOCTSIMH,
3HIDKYBATH BIMUYTTs OO0, HE TAaBATHCS TIPOTEOTi-
TUYHOMY PO3MICTUIEHHIO, 8 TAKOXK CIIPHSITH CKOPOUYECHHIO
gacy 3aroeHHs panu [3]. Ha temepimrHiit yac mpakTHIHO
HE iCHye mpenapariB y (Gpopmi mpucurmox, siki 6 3amo-
BOJTBHSUTH BCIM 3a3HadeHnM BuMoram [4]. Tomy nuranas
CTBOPEHHS HOBHX (hapMalleBTUYHUX Mpernaparis y Gop-
Mi TIPHCHIIKH, 110 33/I0BOJIBHSIOTH 3a3HAYE€HUM BHMOTaM,
€ aKTyaJIbHUM ISl Cy9acHOI MEeIMIINHY Ta (hapmartii.
OcTaHHIM 9acoM y CKJIaJi MPUCHUITOK 3aCTOCOBYIOTh-
CsI PUPOIHI MiHEPANH, sIKI BOJIOIIOTh HAWITIHHIIIIUMHA
BJIACTUBOCTSIMH 3aB/SKH BMICTy Pi3HOMaHITHUX MakKpo-
1 MikpoeseMeHTiB. Y (apMarieBTHIHIN TEXHOIOTI sIK 0hi-
[MHATbHA JJOTIOMDXKHA PEYOBHHA BUKOPHUCTOBYETHCS MPH-
pomra 6ina TiHa (kaosiH) [5, 6]. OmHak He MEHITI ITIHHAM
3a CBOIMH BIIACTUBOCTSIMH € HIEONIT pupoaHuid. LleomiT
MIPUPOAHNH (KIMHONTHIIONIT) SIBIISIE COOOI0 MiHEpas rpy-
M BOJIHUX aJTFOMOCHJTIKATIB, III0 MAlOTh KapKacHYy CTPYK-
TYpY, OCHOBHIMH KOMIIOHEHTaMH SKOi € 10HU JTYKHHX 1
Ty’>KHO3eMEeJIbHIX MeTalliB. BiH He po3unHAETHCA Y BOI
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1 O10JIOT1YHKX piAMHAX OPTaHi3My, & TAKOXK Ma€ BUCOKY
ayicopOIiiiHy Ta iI0HOOOMIHHY 3IaTHICTB, 3laTeH BOMpa-
TH B ce0e eKCy/IaT, IaToreHH1 MiKpOOpraHi3MH i TOKCHHH,
OYHIIYFOYH THM CAMUM ITOBEPXHIO PaHU Ta MOJETIIy-
104 11 3aroeHHs. BiH TakoX 371aTeH BUTPUMYBATH Tep-
MIYHY CTepI/IJ]iSaIIiIO L1i ssKOCT1 IO3BOJISIOTH 3aCTOCOBY-
BaTH HOTO SIK JIOTIOMIKHY pedoBHHy (q)OpMOYTBopIOBaII)
MIpY pO3po0IIi HOBUX MPOIMHUCIB COPOLIIHO-aKTUBHHX JTi-
Kapcbkux dopwm [7-12].

Ha nepmiomy erarti cTBOpeHHSI HOBOTO IIperapary
HEOOX1IHO OOIPYHTYBAaTH JOLUIBHICTH (PapMalieBTUIHOT
PO3pOOKH NUISIXOM aHalli3y CErMEHTY IpernapariB B Ja-
Hill JikapchKiid Gopmi Ta 3 1aHOo0 akTUBHICTIO. Ha Te-
NepilTHii Yyac MpakTHYHO BiJICYTHI CBIKI POOOTH, B SIKMX
MPEACTABICHUH OIS 3apEECTPOBAHUX TIOPOILKIB JJIS
HAIIKIPHOTO 3aCTOCYBaHHS (TIPUCHUTIOK), TOMY TPOBE/ICH-
Hsl 1aHOT pOOOTH € JOIIITEHHM.

MeTo0 CTaTTI € IPOBEICHHS aHAJI3y 3apeecTPOBa-
HUX TIOPOIIIKIB JJIs HAIIKIPHOTO 3aCTOCYBaHHSI (IIPHCHIIOK)
JUTsl OOTPYHTYBaHHSI JOLLIBHOCTI CTBOPEHHS Ta OpraHiza-
i BAPOOHMIITBA HOBUX BITUM3HSIHHX IpENapariB y jia-
Hill JTIKapchKiil (GOpMi Ha OCHOBI LIEOJITY MPUPOTHOTO
(KITHONTHIIONITY).

Marepiaau Ta merogu. O0’eKTamMu J0CIIKCHHS
OyJ1H 3apeecTpoBaHi Ha (hapMalleBTUYHOMY PUHKY YKpaiHu
MOPOUIKH JIJIsl HAIIKIPHOTO 3aCTOCYBaHHSI (IPUCHUIIKH).
[pu nocnimkeHHi onpanboByBain iH(GopMariio 3 «Jlep-
YKaBHOTO PEECTPY JIKapChKHUX 3aC00iB YKpaiHW» CTOCOB-
Ho 3apeecTpoBanux B Ykpaini EJIII, oo npencrasneno
Ha odiriiiHoMy caiiti (cranom Ha 01.01.2019), naHi enexr-
poHHOTO J0BigHNKa «KOMIEeHiyM — JIiKapchKi mperna-
paru» [4, 13] Ta HayKOBO-IIpaKTU4HI MMyOiKaii 3a Te-
MO0 JIoCIiKeHHs. J[J1s1 X ornpalifoBaHHsI BUKOPUCTaHI
METOIIU y3arajibHEHHS, CHCTeMaTH3allii, rpadiuHuil Ta
METO/IM MOPIBHSJIBHOTO 1 CTPYKTYPHOIO aHaIi3y.

Pe3ynbTarn Ta ix o6ropopenns. Ha miacrasi ana-
T3y BigiOpaHoro nepeniky 3aco0iB y (GopMi MOPOIIKiB
JUISL HAIIIKIPHOTO 3aCTOCYBaHHSI (IIPHCHITOK) BCTAHORBJICHO,
110 HA BITYN3HSHOMY PHHKY BOHH MPEACTABIICHI 8 JTiKapCh-
KUMH TIpernaparamu Ta 50 KOCMeTHYHUMH 3ac00aMHu.
Busnaueno, 1o HasBHI npenaparu 3rigHo 3 ATC xia-
cudikaniero Hanexarh A0 pizHux miarpyn ATC rpynu
D «Jlepmarostoriuni 3aco0n». Y Tabiuil HaBeIeH] JaHi
II0/I0 PO3MONINY JiKapchbkux 3aco0iB (JI3) Bcepenuni
(hapmakoreparieBTiuHOi rpyru D «Jlepmaronoriyxi 3acoom»
13 BU3HAYCHHSM KUTBKOCTI ITperaparis, sIKi 10 CIIKY-
BaJIMCS, Ta X yacTKH. Ha mijcTaBi faHuX BHYTPIIIHBO-
IPYTIOBOrO aHamizy (Tadi.) ciij 3a3Ha4uTH, 1110 JI3-00’ ekt

BUBUYCHHS TIEPEBAKHO PIBHOMIPHO PO3MOALIEH] MIXK ITiJI-
rpyrnamH.

[epenix JI3, sikuit Oyno BU3HAYEHO, POAHATI30BaHO
3aJIeKHO Bijl KpaiHu-BHpoOHuMKa JI3. BinmosinHo 10 oTpu-
MaHUX JIaHUX, JICBOBA YaCTKa 3 BUPOOHMIITBA NaHuX JI3
HAJICKUTh BITYM3HSIHOMY BUPOOHUKY (62,5 %), cepen
saxux 37,5 % € moHokomnonentHumH JI3 («lIpucunka
mutssday ([TAT «Bitamiamy, [TAT «Jlyouudapm»), «Kce-
podopm» (TOB «Hctok-ITinroc»)), a perita koMOiHOBaH1
(«I'entakcan» Ta «l'entacent» (ITAT «HBL] «bopra-
riBebkuid XD3»)). 3aKopA0HHI IperapaTH € ImepeBaxHo
OararokomnoneHnTHrMH: «baneorny (Kommanis Sandoz,
Ascrpis), «Tuposyp» (Engelhard Arzneimittel GmbH
& Co. KG, Himeyunna), «Kangin» (Glenmark Pharma-
ceuticals Ltd, Innis).

AHaJti3 puHKY KOCMETHYHHUX 3aC00iB y (hopmi rmopoiii-
KiB JUISl HAIIKIPHOTO 3aCTOCYBaHHS (TIPUCHTIOK) 3IIHCHIO-
BAaBCsl 3 yPaxyBaHHSIM TOPIOBUX HAalilMEHYBaHb, KpaiHU
1 pipmMu BUpOOHHMKA, 8 TAKOK OCHOBHUX CITOKHBYHX Xa-
PaKTEPHCTHK Hpoz[yKun 3a nanmmu JlepikaBHOTo peect-
py caH1TapHo €I1iIeMiOJIOTIYHUX BUCHOBKIB BCTAHOBJICHO,
110 Ha ciueHb 2019 poky 3arajbHa HOMEHKJIATypa 3ape-
€CTPOBAaHUX B YKpaiHi 3aC00IB aHOT TPy HAPAXOBYE
50 HaiiMeHyBaHb, 3 sIKUX 70 % BITUM3HSHOTO BUPOOHHMIIT-
Ba, a pelliTa — 3aKOPJAOHHOI0 BUpOOHHUIITBA (pHC. 1).

[Mocrauanus 3aco0iB y (hopMi MOPOILIKIB [T HaIII-
KipHOTO 3aCTOCYBaHHS (IIPUCHUIIOK) HA PHHOK YKpaiHu
3IIACHIOETBCS 3 5 KpaiH cBiTy. Hali0inbia KinbKicTh mpo-
Oykuii iMnopryerses 3 Himewunnu (5 HaliMeHyBaHb BiJ
5 BupoOHUKIB) Ta Itanii (4 HaliMeHyBaHHS Bijx 2 BU-
poOHuKiB). Jliqupyrodi Mo3ullii 3a KiJIbKiCTIO MPEICTaB-
JIEHOT Ha KOCMETHYHOMY PUHKY YKpaiHW MpOmYKIIii
(iHo3emMHOTO BUpOOHHUIITBA) MTocinae «Pharmaceutical com-
pany Johnson & Johnsony.

HaiiGinpIy 4yacTUHY pHHKY BITYM3HSIHHX KOCMETHY-
HUX 3aco0iB naHoi rpynu (40 %) mocinae IpoayKirist
TOB [IT® «Dapmakom» (Cepis TirieHIYHUX TPUCHITOK
«[TanTeHOI-TIpHCHIIKAY ), ApyTe Micle (25,75 %) 3a 00-
CSITOM TOProBUX HaliMeHyBaHb nocigae TOB «Binpoa-
xeHHs» (nmpucunku cepii «Kamitomka»ra «Vedany),
a tpete micie noauisiote TOB «Kpacota i 310poB’si»
(cepist «AuTtsiua nmprcunKa» 3 MAHTEHOJIOM Ta POCIIHH-
HuMH ekcTpakramu) Ta TOB «Kapamys», maroun mo
11,43 % (puc. 2).

AHai3 cKiajy HasBHUX Ha PUHKY [TPUCHUIIOK TTOKa-
3aB, IO JUISL IX BUTOTOBJICHHSI BUKOPUCTOBYIOTh MiHe-
pajibHI Ta POCIMHHI MTOPOIIKONOAIOHI PEYOBHHH — TaJIbK,
KpOXMaJib, OEHTOHIT, Oy mnHY Ta iH. Bomoronorm-

Tabnuisa
Crpykrypa pocrnimpkysanux /I3 3a ATC-knacudikarieo
ATC kog (QapmakoTepaneBTMYHa rpyna Kinbkictb J1I1 YacTka, %
DO1A MpoTnrpnbKoBi Npenapat Aj1a MiCLLEBOro 3aCTOCYBaHHSA 1 12,5
D02A B MNpenapat UMHKY 2 25
DO6A X [HWi aHTNBIOTMKM ANA MiCLLeBOro 3aCTOCYBaHHA 2 25
Do6C AHTVGIOTUKN B KOMOiHaLi 3 XimioTepaneBTMYHUMM 3aCO6aMK 2 25
DO8A X [HWi aHTUCeNTUKN Ta Ae3iHdeKTaHTK 1 12,5
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Puc. 1. Po3nogin (%) 3apeecTpoBaHmx KOCMETUYHMX 3acobiB
y bOpMi MOPOLLKIB AMsi HALLKIPHOIrO 3acTOCyBaHHSA (MPUCKMOK)
3a KpaiHO-BUPOOHNKOM

HArOYi MPUCUTIKU TOTYIOTh Ha OCHOBI KPOXMAJIkO Ta OEH-
TOHITY, & JJIs1 3SMEHILIEHHS KHUPO- 1 TOTOBUIIJICHHS B OC-
HOBY NPHUCHIIKH BKJIIOYAIOTh LIMHKY Ta MarHilo OKCHJI.
VY cknazi Jesikux MPUCHITOK MICTSITHCS JiF04i PEYOBHHH,
I10 BOJIO/IiFOTh TIEBHOIO (DapMaKOIIOTI9HOO JIIEF0, HACAM-
nepes, MPOTU3ANAIBHOIO (EKCTPAKT POMAIIKH, YepPEaH
Ta iH.), aHTHOAKTepiabHOIO (IIMHKY OAlUTpaIlvH, TeH-
TaMilMHY CYNIb(ar, HEOMIIIUHY Cyab(aT), MPOTUTPUO-
KOBOIO (KJIOTPUMAa30J1, KUCIIOTa Callil[IJI0Ba) Ta paHO3a-
TOIOBaJIbHOIO (TUPOTPHIIMH, TaHTeHoMN) [2]. JlomoMixHi
PEUOBMHHM Y CKJIAJ1 MPUCHUIIOK MOXYTh MPOSIBIIATH 1 HE-
raTuBHI BIacTuBOCTi. CHHTETHYHI cOpOyroUi MoiMepHi
Marepiaid MOXYTh MICTUTH B CBOEMY CKJIaJli TOKCHYHI
MOHOMEPH, IKi MOXKYTh YAHUTH MiCIIEBY IIKI/IIUBY JifO.
VY Toif ke 4yac 11eI0103a, KoJlareH, alnbriHaTh 1 sl iH-
MIMX HE 320€3MeUyI0Th BiITOKY paHOBOTO BMICTY, CTBO-
PIOIOYH YMOBH TS KOHIIEHTpaIlii Mikpodiopu Ha Kop-
JIOHI po3mofiny (a3 «paHa-1oB’s13ka». Taki 3acobu Mo-
KYTh NPWINNATH 10 PAHU, UI0 TAKOXK MPHU3BOIUTDH 10
3HIKEHHS TepaneBTHUHOro edexty. TpaauuiiiHo BUKO-
PHUCTOBYBaHI B MPUCHUIIKaX KPOXMallb, Oi1a TIIMHA, TaJIbK
Ta 1HIII TaKOX MOXKYTh BHKJIMKATH HeOaXkaHi MOOIYH1
edexrn. Tak, pocuHHI Kpoxmalli, BOUparodH MKipHi BU-
IITeHHs, Ha0yXaroTh 1 THM CaMUM 3aKyMOPIOIOTH TTOPH
HIKipH, BUKJIMKaouM ii mogpasHeHHs. Tanbk € rizpo-
(hoOHMM 1 HE BOJIOAIE OCMOTHYHO aKTHBHICTIO. Kpim
TOTO, BCTAHOBJICHO, L0 PETYISIPHE HAHECEHHS TaJIbKY
Ha 001acTh reHiTaNlill BIPOJOBXK KUTTS ITiIBUIILYE PH-
3MK PO3BUTKY 3JIOAKICHOI IMyXJIMHU €HAOMETPIIO Hicis
MeHonay3u Ha 24 % [6].

[IpuBeprae yBary noBHa BiZICyTHICTb NpemapariB Ta
KOCMETHYHHX 3aC00iB 3 IEOTITOM MPUPOIHUM (KITiHO-
NTHJIONITOM) Y JOPMi ITOPOIIKIB [T HAIKIPHOTO 3aCTO-

TOB NT®
«dapmakom»

TOB
«BigpomxeHHsa NTO»
TOB
«Kpacorta i 3gopoB'a»

TOB
«Kapany3a»

BAT
«lpeHnaHgis»

TOB
«Kntovi 3gopoB'a»

MAT
«BiTamiHn»

0 5 10

15 20 25 30 35 40 45

Yactka N13, %

Puc. 2. KinbkicTb npono3auuin (%) 3apeecTpoBaHUX KOCMETUYHMX
3acobiB y (opMi NOPOLLKIB ANs HALLKIPHOTO 3aCTOCYBaHHSA
(Nprcunok) BITYN3HAHUX BUPOGHWKIB

CyBaHHS (IPUCHIIOK). TaKMM YMHOM, 3 ODJISIAY Ha HOcC-
TaBJICHY METY IOCIiKEHb OUYEBUIHUM € MEPCHEKTUB-
HICTB IOLIYKY Ta BIIPOBaIKEHHsI (hapMalleBTUIHUX IIpe-
MapariB 3 MEOTITOM MPUPOIHUM Y (POPMI TTOPOIIKIB JIJIs
HaIIKipHOTO 3aCTOCYBaHHS (IPUCUTIOK) BITYM3HSIHOTO
BHPOOHUIITBA.

BucHoBKH Ta nepcneKTUBY NOJAIbIIMX J0C/TI/IKEeHb

1. Po3misiHyTO acOpTUMEHT 3apeecTpOBaHUX B YKpaiHi
JKapChKUX TMPerapaTiB Ta KOCMETHYHHX 3ac00iB y (op-
Mi TIOPOIIKIB ISl HAIIKIPHOTO 3aCTOCYBaHHS (TIPUCH-
oK) 3a ATC-knacudgikariiero, BApOOHHYOI 03HAKOIO
1 CKJIaJIOM.

2. BuznaueHo, 1m0 (hapmarieBTHYHI perapari y Gpop-
Mi TTIOPOIIIKIB JJIsl HAIIKIPHOTO 3aCTOCYBaHHS (IIPUCHIIOK)
BxoaaTh o miarpyn ATC rpymu D «JlepmaTonoriuni
3aco0m», HAHOUTBITY KUTBKICTh SIKUX CKJIaaloTh 3ac0-
Ou BiTUM3HAHOTO BUpOOHUITBA (62,5 %). AHani3 puH-
Ky KOCMETHYHHX 3aC001B JO3BOJIMB BCTAHOBHTH, 1110 3a-
rajJibHa HOMEHKJIaTypa 3apeecTpoBaHUX B YKpaiHi mo-
POIIKIB ISl HAIIKIPHOTO 3aCTOCYBaHHS (ITPUCHUIIOK) Ha-
paxoBye 50 HailiMeHyBaHb, 3 sikuX 70 % BITYM3HIHOTO
BUPOOHUITBA, a pelITa — 3aKOpPAOHHOTO BUPOOHHUIITBA,
10 HaJXOAATh 3 5 KpaiH CBITY.

3. loBeneHa BiICYTHICTh Ha YKPaiHCHbKOMY PHHKY
TIperiapariB MEONMITy TPUPOHOTO (KITMHONTIIONITY) y (hop-
Mi TIOPOIIIKIB JJIsl HAIIKIPHOTO 3aCTOCYBaHHS (TIPHCHIIOK),
1o cBiguuTh po 100 % He3alHATICTh JaHOTO CEerMeH-
Ty PUHKY 1 BiITIOBIZHO PO MEPCIIEKTUBHICTH Ta JOILTb-
HICTb yIIPOBA/DKEHHsI HA PUHOK HOBHUX BITUM3HSIHUX TIpe-
rapariB Ha OCHOBI IIEOJITY IPUPOIHOTO B hopmi mo-
POLIKY AJIsl HAIIKIPHOTO BUKOPUCTAHHS (IPUCHIIKK) HA
OCHOBI IIEOJIITY IPHUPOTHOTO.

Konduaikr inTepeciB: BijcyTHI.
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The analysis of features of retail pharmaceutical market
at the regional level

Aim. To analyze the current state of the retail pharmaceutical market and identify the typical trends in the develop-
ment of pharmacy networks at the regional level in the Kharkiv region.

Materials and methods. For the study the data regarding the number of licensed drug retailers from the Licensure
Register for compounding medicines (in pharmacy conditions), wholesale and retail sale of medicines in the Kharkiv
region, statistical data, and legislative base of retail sale of medicines were used.

The general methods of scientific knowledge, such as analysis and synthesis, analogy and comparison; grouping
method, graphical and statistical methods were used in the study.

Results and discussion. Based on the data of the Licensure Register for compounding medicines (in pharmacy
conditions), wholesale and retail sale of medicines in the Kharkiv region the business entities engaged in the retail
sales have been analyzed. The analysis of all licensees of drug retail sale in the region has been conducted, and they
have been distributed according to the size of pharmacy networks: single, small, medium, big, large and mega net-
works. It has been found that about a half of the pharmaceutical retailers registered are represented by a single phar-
macy network. By the number of retail points (pharmacy or pharmacy point) in the region small and big pharmacy net-
works dominate. The pharmacy networks, which sizes have structural features of monopoly, have been determined.
The typical tendencies for cities and rural areas of the region have been shown. The changes concerning activity in
the field of retail sale of medicines have been analyzed.

Conclusions. The analysis of the current trends of the development of pharmacy networks in the Kharkiv region
has shown an ambiguous situation. On the one hand, the official data of the Register of places of wholesale and retail
sale of medicines has indicated a fairly healthy competition at the retail pharmaceutical market of the region since
only one pharmacy network has been registered among pharmacy mega-networks (which have more than 50 points
of sales). On the other hand, in the region there are structural features of the monopoly of several pharmacy networks
registered as different business entities, and have about 20-25 points of sales, however, in fact, they operate as a
pharmacy mega-network with a number of retail points of sales of about 100. This situation is threatening in terms of
monopolization and requires a significant legislative regulation.

Key words: retail pharmaceutical market; retail sale of pharmaceuticals; pharmacy network; retail outlet; pharmacy

C. T. Mopos, A. C. HemueHko, M. B. lMNMogranHa, A. M. JlebeguH
HauioHanbHun bapmaLeBTMYHMIA YHIBEpCUTET, YKkpaiHa
AHani3 ocobnuBocTen po3apioHoro papmMaLeBTUYHOIO PUHKY Ha perioHanbHOMYy pPiBHi

MeTta po6oTu. AHania cy4acHoro ctaHy po3gpibHoro hbapMaLeBTUHHOIO PUHKY Ta BUSIBNEHHSA XapakTepPHUX TeH-
OEHLN pO3BUTKY anTeYHMX MEpPEeX Ha perioHanbHOMY PiBHI y Mexax XapKiBCbKOI obnacTi.

Marepianu Ta meToau. [ina gocnigpkeHHs BukopucTaHi AaHi JliueHsinHoro peectpy 3 BUpOoGHMLTBA NiKapCbKnx
3acobiB (B yMOBax anTeku), onNToBOi Ta po3apibHOi Toprieni nikapcbkrmu 3acobamm no XapkiBcbkin obnacTi woao
KinbkocCTi niLeHsiaTiB po3apibHOT Toprieni Nikapcbkummn 3acobamu, CTaTUCTUYHI AaHi, 3akoHo4aB4a 6a3a 3 NMTaHb Pos3-
ApibHoi Toprieni nikapcbkMmu 3acobamu. Y poboTi BUKOPUCTOBYBaNMCh 3aranbHi METOAM HayKOBOTO Mi3HaHHS: aHanisy
Ta CUMHTE3Y, aHarnorii Ta MOPIBHSIHHA; METOA rpynyBaHHS, rpadivyHnA, CTaTUCTUYHUIA METOAM.

PesynbraTtyh Ta ix o6roBopeHHs. Ha nigcrasi aHux JlineHsinHoro peectpy 3 BUpoOHULTBA Nikapcbknx 3acobis
(B ymoBax anTteku), onToBOi Ta po3apibHOiI Toprieni nikapceknmmn 3acobamm no Xapkiscbkin 0bnacTti npoaHanisosa-
HO rocrnogaptotodi cy6’ekTu, Lo 3aliMaloTbCst po3apibHoto Toprieneto. MNpoBegeHo aHani3 ycix niueHsiaTiB po3apiGHoi
Toprieni JI3 perioHy Ta po3nogineHo ix 3a po3aMipamMu anTe4yHUX Mepex: OOUHOYHI, Mani, cepenHi, KpyrnHi, Benuki Ta
meramepexi. BusHayeHo, 1wo 6nm3bko NonoBuHM 3apeecTpoBaHux Cyb’exTiB po3apibHOI TopriBni hapmaueBTUYHNMK
TOBapaMu NpeAcTaBneHi OAMHOYHUMM anTEYHUMN Mepexamn. 3a KinbKiCTI0O TOProBMX TOYOK Y PErioHi nepeBaxatoTb
Mani Ta KpynHi anteyHi Mepexi. BusHadeHo Ti Mepexi, po3mipy SKnx MatoTb CTPYKTYPHi O3HaKM MoHononiamy. [NokasaHo
TeHAEeHLT, XapakTepHi ANA MICT Ta CiNbCbKUX TEPUTOPIN perioHy. [MpoaHani3aoBaHo 3MiHM LWOAO BeAEHHSA AiSnbHOCTI Y
cchepi po3apibHoT peanisauii nikapcbknx 3acobis.

BucHoBkU. AHani3 cyvyacHux TEHOEHLN PO3BUTKY anTeYHNX Mepex y XapkiBcbkin obnacTi 3acBigumB HEOOHO3-
HayHy cuTyauito. 3 ogHoro 6oky, odilinHi AaHi PeecTpy micub NpoBaKeHHS AisNbHOCTI 3 ONTOBOI Ta po3apibHOI Top-
riBni nikapcbkumm 3acobamu BKasytoTb Ha AOCUTb 300POBY KOHKYPEHLO Ha po3gpibHomMy dhapMaleBTUHHOMY PUHKY
perioHy, agxxe cepeq meramepex (ski matoTb y cknagi 6inbLie 50 ToproBux TOHOK) 3apeecTpoBaHa nuLLe ogHa anTeyHa
mMepexa. 3 iHLWOro, — y perioHi HasiBHi CTPYKTYPHI O3HaKy NPMXOBaHOrO0 MOHOMOMI3MY AEKINbKOX anTeYHNX Mepex, AKi
3apeecTpoBaHi sk Pi3Hi CyH’eKTM rocnofaploBaHHs i MatoTb Y CBOEMY cknagi 6nusbko 20-25 ToproBmx TOYOK, NpoTe
(hakTUYHO BOHM BeLyTb CBOK LiANBHICTb K MeraMmepexi 3 KinbKicTio TOproBux To4ok 6nmaeko 100. Taka cutyauis €
3arpo3n1BOoK 3 TOYKU 30py MOHOMoMi3auii Ta NoTpebye 3Ha4YHOro 3aKOHOA4ABHOrO BPEryioBaHHSA.

Knrovoei cnnoea: po3dpibHull ghapmauesmuyHUl PUHOK; po30pibHa pearisauis nikapcbkux 3acobig; anmedyHa
Mepexka; mopaosa moyka; arnmeyHul 3aknad
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C. T. Mopos, A. C. HemueHko, M. B. lMogranHa, A. H. IlebeanH
HaumnoHanbHbIN hapmaueBTUYECKU YHUBEPCUTET, YKpanHa

AHanun3 oco6eHHOCTEN PO3HUYHOIO (hapMaLeBTUYECKOro pbiHKa Ha perMoHarbHOM
YPOBHe

Llenb pabotbl. AHann3 coBPEMEHHOIO COCTOSIHUS PO3HUYHOIO hapMaLleBTUYECKOrO pbiHKA U U3yYeHne Xapak-
TEPHbIX TEHAEHLMI pa3BUTKS anTeYHbIX CETEW HA PErMoHanbLHOM YPOBHE B Npeaenax XapbKoBcKon obnactu.

MaTepuansi 1 meToabl. [Ina nccnegoBaHUs UCMONb30BaHbl AaHHbIE JIMLEH3MOHHOro peecTpa No Npou3BOACTBY
rnieKkapCTBEHHbIX CPeACTB (B YCIOBUAX anTeKn), ONTOBOW Y PO3HUYHOW TOProBMY NekapCcTBEHHbIMU CPEACTBaMU MO
XapbKkoBckov 06nacTv No KONMYeCTBY NULEH3MATOB PO3HUYHOWM TOPrOBMMW NEKapCTBEHHbIMWU CpeacTBaMu, CTaTUCTU-
Yeckue faHHble, 3akoHodaTenbHas 6asa no PO3HUYHOM TOProBre NekapCTBEHHbIMU CpeaCcTBaMMU.

B paboTe ncnonb3oBanuce 06LiME METOALI HAYYHOrO MO3HAHUSA: aHanM3a U CUHTE3a, aHanorMm 1 CpaBHEHWS;
METOZ, rpynnupoBKY, rpadnyecknii, CTaTUCTUHECKUIA METOAbI.

Pe3synbraThbl U nx o6cyxaeHne. Ha ocHoBe aaHHbIX JIMLEeH3MOHHOro peectpa no Npomn3BOACTBY NeKapCTBEHHbIX
cpeacTB (B yCNOBUSAX anTeku), ONTOBOW M PO3HUYHOW TOPrOBMN NeKapCTBEHHbIMW CPeAcTBamMu No XapbKOBCKOW 00-
nacTu nNpoaHanu3npoBaHbl XO3ANCTBYOLLME CYOBbEKThI, 3aHMMatoLnecs po3HNYHON Toproernen. NposeaeH aHanms
BCEX NULIEH3MATOB PO3HNYHON TOProBIN NIEKapCTBEHHBIMW CPEACTBaMU PErMoHa 1 OHW pacnpeaeneHsl no pasmepamM
anTeyHbIX CETEW: OAMHOYHbIE, Marnble, CpeaHue, KpynHble, bonblune u meracetn. OnpegeneHo, YTo OKOMO MOTOBUHbI
3apEerncTpuMpoBaHHbIX CyOHLEKTOB PO3HUYHOM TOProBnM hapMaLleBTUHECKMMY TOBapaMu NpeacTaBieHbl OONHOYHbIMU
anTevyHbIMK ceTsiMu. 1o KonmM4ecTBy TOProBbIX TOYEK B PerMoHe npeobnazatoT manbie U KpymnHble anTeyHble CeTu.
OnpeperneHbl Te ceTu, pa3Mepbl KOTOPbIX UMEIKT CTPYKTYPHbIE NMPU3Haku MoHononuama. NokasaHbl TeHAeHUUn, Ko-
TOpble XapakTepHbl Ansi FOPOAOB U CENbCKUX TEPPUTOPUIA pernoHa. NMpoaHanuanmpoBaHbl U3MEHEHMUS MO BEAEHUIO
OeATenbHOCTM B cdhepe PO3HUYHOW peanun3aunmn nekapcTBEHHbIX CpeacTB.

BbiBoAbl. AHanNn3 coBpeMEHHbIX TEHAEHLMIN Pa3BUTUSI anTeYHbIX CeTel B XapbKOBCKOM 06MacTu BbISBUAM He-
0HO3Ha4YHyt0 cuTyauuo. C 0gHOWM CTOPOHbI, ohuumanbHble AaHHble PeecTpa MecT ocyLLeCcTBNeHUs! AeATENbHOCTY Mo
ONTOBOW U PO3HWYHOWN TOPrOBMY NEKApCTBEHHBIMU CPEACTBAMUN YKa3bIBalOT HA JOCTATOYHO 3[[0POBYI KOHKYPEHLIMIO
Ha pO3HMYHOM hbapmaLleBTUYECKOM pbIHKE perMoHa, BeAb Cpeau meraceten (umetowmux B coctaBe 6onee 50 Top-
roBbIX TOYEK) 3aperncTpMpoBaHa TonMbKO ofHa antevHas ceTb. C Apyroi, — B perroHe MMETCS CKpbITble CTPYKTYp-
Hble MPU3HaKY MOHOMOMM3Ma HECKOMbKMX anTeYHbIX CETEN, KOTOpble 3aperMcTpupoBaHbl Kak pasnuyHble CyObekTbl
XO3AMNCTBOBAHUS U UMEIT B CBOEM cocTaBe okono 20-25 ToproBbix TOYEK, OAHAKO (DAKTUYECKN OHU BEAYT CBOH
DeATENbHOCTb Kak Meracetu C Kornm4yecTBOM TOproBbix Tovek okonio 100. Takas cuTyaums SBNSieTCA yrpoxatoLen ¢

TOYKM 3pEeHUsi MOHOMONU3aLUK 1 TPEBYET 3HAYNTENbHOTO 3aKOHOAATENbHOIO YPEryIMPOBaHUSI.
Knroueeble crioga: po3HUYHbIL ghapmayesmuyeckuli PbIHOK; PO3HUYHAS peanu3ayusi 1eKapCcmeeHHbIX
cpedcme; anmeyHasi cemb, Mopaoeasi MoyKa; armeyHoe yypexoeHue

Introduction. The pharmaceutical market is an im-
portant part of the pharmaceutical supply system in the co-
untry. In modern conditions, it performs many functions;
among them one of the most important functions is social.
All changes taking place in the economy of the country and
the health sector have a particularly significant impact on
the retail segment of the market. The pharmacy as the final
link of a complex distribution network plays a key role in
the pharmaceutical providing system of the population.

Pharmacy institutions are an element of the phar-
maceutical market infrastructure formation, which have
different character and directions of activity, organiza-
tional and legal forms, and types of property. One of the most
important trends inherent to the domestic pharmaceuti-
cal market is development of processes of consolidation
and concentration of pharmaceutical companies. Conso-
lidation of pharmaceutical retail sales means that network
pharmacies are united and absorb each other. Pharmacy
networks (PN) are gradually becoming an important
“players” at the domestic pharmaceuticals market. Parti-
cularly noteworthy is that today the retail pharmaceuti-
cal market of Ukraine has features of latent monopoliza-
tion of PN. A similar situation is threatening from the phar-
maceutical safety point of view.

A sufficient number of works is devoted to the ana-
lysis of functioning and development of pharmacy net-
works. In particular, O. V. Posilkina and Zh. V. Mala

studied the factors of PN competitiveness in Ukraine,
as well as the experience of regulating of the PN activity
in Ukraine and abroad [1-2]; modern directions of de-
velopment of pharmacy networks were the subject of
the research of Z. M. Mnushko and G. S. Babicheva [3];
the organizational and economic principles of develop-
ment of pharmacy network business structures were de-
fined in the work of L. Z. Kit [4].

The analysis of publications has shown that the work
devoted to the study of regional peculiarities of the de-
velopment of the retail pharmaceutical market is practi-
cally absent, and the issues of monopolization of PN at
the regional level remain unclear.

The aim of the work is to analyze the current state of
the retail pharmaceutical market and identify the typi-
cal trends in the development of pharmacy networks at
the regional level in the Kharkiv region.

Materials and methods. For the study the data re-
garding the number of licensed drug retailers from the Li-
censure Register for compounding medicines (in phar-
macy conditions), wholesale and retail sale of medici-
nes in the Kharkiv region, statistical data, and legisla-
tive base of retail sale of medicines were used.

The general methods of scientific knowledge, such
as analysis and synthesis, analogy and comparison; grou-
ping method, graphical and statistical methods were used
in the study.
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Results and discussion. The Kharkiv region differs
from others by concentration of all components of the phar-
maceutical industry (education, science, production and
sale of medicines). It allows solving the branch tasks in
complex way, and is one of the flagships of pharmacy.
The Kharkiv region occupies the 4th place by the con-
centration of pharmacy institutions among the regions
of Ukraine. On average, one retail sale point (SP) in
Ukraine has about 2 thousand inhabitants. The structure
of SP distribution corresponds to the structure of the po-
pulation by regions in general.

According to the Register of places of wholesale
and retail sales of medicines, as of 2019, there are 367
business entities operating in the Kharkiv region repre-
senting by 1369 pharmacies. The general characteris-
tics of the retail pharmaceutical market of the Kharkiv
region are presented in Tab. 1

During the study PN were divided according to the clas-
sification: single, small (2-5 SP), medium (6-10 SP), big
(11-25 SP), large (26-50 SP) and mega networks (more
than 50 SP).

Data of Tab. 1 indicate that the structure of the re-
tail pharmaceutical segment is presented by both single
pharmacy institutions, which number is 188 (49.5 %),
and pharmacies combined into PN. At the same time,
the share of economic entities, including one SP, ac-
counts for 13.7 % of all SP. These are business entities
with private ownership, most of them are private limi-
ted liability companies.

The majority of business entities (50.5 %) are com-
bined into PN, while the networks are dominated by
small networks (38.9 %), including 401 SP, and it is
29.3 % of the total number of SP. The largest number of
business entities in the Kharkiv region is represented by
2 SP—22.5 % (12.3 % of the total number of SP). At the se-
cond place among PN there are large networks (10-25 SP),
which make up 25.8 % of the total number of pharmacy
institutions in the region. At the same time, six of these PN
are represented by eleven SP: “Titan” Ltd. (“Zdorovia”
network), “Pridneprovsk Pharmaceutical Company” Ltd.,
Pharmacy No. 308 Ltd., Pharmacy 216 Ltd., Konovalo-
va — physical person, as well as the communal property
pharmacy “Lozova Municipal Pharmacy Communal
Enterprise”.

Comparison of the number of licensees and the num-
ber of places of their economic activity shows that each li-
censee has 3.7 times more places of activity than the num-
ber of licenses. This may indicate that most of the li-
censees have an extensive network of pharmacy institu-
tions, i.e. they work in the pharmacy network format.

Big PN (26-50 SP) in the Kharkiv region, according
to the License Registry, are only 7 entities: PF “Gam-
ma-55”, PE “Pharmacy 20117, PE “Farmarost 20117,
PE “Temp 20117, “The low prices Pharmacy. Kharkiv”
Ltd., the State wholesale-retail enterprise “Regional Phar-
macy warehouse”, and the municipal enterprise “Muni-
cipal Pharmacy of Kharkiv”. Attention is drawn to the fact
that the first four of the above mentioned entities belong
to one network “Pharmacy 9-1-17, and therefore, in to-
tal, they consist of 150 SP. According to the website of

this PN there are 237 pharmacy institutions in the struc-
ture in the Kharkiv region. Thus, there are structural signs
of monopoly. A similar situation occurs with “Magno-
lia” Ltd., which is known as PN “The low prices Phar-
macy”. In the Kharkiv region this PN is represented
by several entities: “Magnolia” Ltd. (16 SP), “The low
prices Pharmacy. Kharkiv” Ltd. (31 SP), “The low prices
Pharmacy. Poltava” Ltd. (10 SP). In total, there are 57 SP;
hence, this PN also refers to mega-networks.

“Astarta” Ltd. — a network “Family Pharmacy” be-
longs to mega-networks with 61 SP in number.

Table 1
The general characteristics of the retail

pharmaceutical market of the Kharkiv region
by types of pharmacy networks

The number | The number
Pharmacy of sale of business | The number
network points in entities of sale points
types | the pharmacy | (licensees)
network units % |units| %
Single 1 188 | 49.5 | 188 | 13.7
2 84 22.1 168 | 12.3
Small 3 34 8.9 102 7.5
4 19 5.0 76 5.6
5 11 2.9 55 4.0
Total 148 | 38,9 | 401 | 29.3
6 7 1.8 42 3.1
7 4 1.1 28 2.0
Medium 8 1 0.3 8 0.6
9 2 0.5 18 1.3
10 3 0.8 30 2.2
Total 15 3.9 126 | 9.2
11 6 1.6 66 4.8
12 2 0.5 24 1.8
14 1 0.3 14 1.0
16 2 0.5 32 2.3
17 3 0.8 34 2.5
Big 18 2 0.5 36 2.6
19 1 0.3 19 1.4
20 2 0.5 40 2.9
21 1 0.3 21 1.5
22 2 0.5 44 3.2
25 1 0.3 25 1.8
Total 21 5.5 | 355 | 25.9
26 1 0.3 26 1.9
31 2 0.5 62 4.5
Large 33 1 0.3 33 24
34 1 0.3 34 2.5
41 1 0.3 41 3.0
42 1 0.3 42 3.1
Total 7 1.8 238 | 174
Mega 61 1 0.3 61 4.5
In total 367 |100.0 | 1369 | 100.0

Notes: Developed according to [5].
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Analyzing the analytical data of the information por-
tal “Apteka” (Pharmacy) and our own data it has been
found that experts refer to PN having structural features
of the monopoly position in the Kharkiv region (having
more than 6 SP) the following PN:

* PN “Pharmacy 9-1-17, Kharkiv;

e PN “Zdorovia”, Merefa;

* PN “Dobra pharmacy plus” Ltd., Kharkiv;

* PN of the State Wholesale and Retail Enterprise

“Regional pharmacy warehouse”, Vasischevo;

* PN “Dars-D” Ltd., Chuguev;

* PN of PE «Nika +», Kharkiv;

PN EOF “Vesta”, Vovchansk;

* PN of the Central District Pharmacy No. 131, Kras-
nokutsk;

* PN “Seb-Farm” Ltd, Kharkiv;

* PN of'the Central District Pharmacy No. 114, Bliznyuki.

In general, according to expert estimates in the Kharkiv
region there are 37 private networks that have 6 or more
pharmacy institutions in their structure. This is the third
indicator in Ukraine after the Kyiv and Dnipropetrovsk
region.

The hidden monopolization of PN is extremely threa-
tening; the creation of unfavorable conditions for indi-
vidual entrepreneurs that do not meet the conditions of
unfair competition, further destruction of communal and
state pharmacy networks with their gradual elimination
in the countryside will lead to final consolidation of 2-3
end beneficiaries at the retail pharmacy market. Moreo-
ver, they will decide the fate of manufacturers of phar-
maceutical products and distributors [6].

Our further study was performed in the direction of ana-
lyzing the number of pharmacy institutions in the Kharkiv
region by the administrative and territorial features (Fig.).

Apparently, most of the pharmacy institutions (49 %)
are located in the cities of the region, 37 % are in urban
villages, and only 14 % are active in villages. This ra-
tio generally reflects the division of the urban and rural
population in the region. Thus, in 2018 the city popula-
tion was 2179.5 thousand people, while the rural popu-
lation was 514.5 thousand people, i.e. the urban popula-
tion was 4.2 times higher than the rural one.

When analyzing the division of pharmacy institu-
tions by organizational and legal forms (Tab. 2) it has
been found that half of the pharmacy institutions in the

Village 14 %

City 49 %

Urban village 37 %

Fig. Division of pharmacy institutions in the Kharkiv region
by the administrative and territorial features, 2019

region operate in the form of Ltd. At the same time,
there are significant differences between their ratios in
Kharkiv, where such an organizational and legal form
prevails and makes up 58.8 %, and in the Kharkiv re-
gion where it is only 37.6 %. Almost the same share
is occupied by individual entrepreneurs in the region —
37.9 %, while in Kharkiv they are only 10.3 %. In Kharkiv,
a significant proportion is also occupied by private en-
terprises —22.6 %. In addition, over the last 3 years there
is a tendency towards a gradual decrease in the number
of pharmacy institutions founded by private entrepre-
neurs in cities and their increase in rural areas.

Regarding division of pharmacy institutions of the re-
gion by types of ownership it can be argued that mu-
nicipal and state pharmacies constitute 8 %; in Kharkiv
their share is less — 6.4 %, while in the region — 9.9 %.

In order to provide competitive conditions for the re-
tail sale of medicines, avoidance of monopolies concer-
ning the most regions, it is currently proposed to make
radical changes to functioning of business entities in
the retail pharmaceutical market. Thus, three relevant
draft laws were registered (Tab. 3).

At the same time, the documents submitted contain
rather significant contradictions, in particular regarding
the non-promotion of competition in the regional mar-
kets for the retail sale of medicines, the creation of geo-
graphical barriers for the entry of new business entities
into the pharmacy market, and others.

Table 2
Division of pharmacy institutions of Kharkiv and the Kharkiv region by organizational and legal forms, 2019
Organizational and legal forms Kharkiv Kharkiv region Total
of pharmacy institutions units % units % units %
Limited Liability Company, Ltd. 440 58.8 237 37.6 677 49.1
Private enterprise 169 22.6 77 12.2 246 17.9
Physical person- entrepreneurs 77 10.3 239 37.9 316 22.9
Municipal enterprise 36 4.8 47 7.5 83 6.0
State enterprise 12 1.6 15 24 27 2.0
Other 14 1.9 15 24 29 2.1
Total 748 100 630 100 1378 100.0
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Table 3

The analysis of changes in the legislation of Ukraine regarding the implementation
of activities in the field of retail sales of medicines

Type of
restrictions

The Draft Law “On Amendments
to the Law of Ukraine “About
Medicines” concerning providing
the economic competition and
protecting the rights of patients
in the retail sale of medicines”
(second edition)

The Draft Law “On Amendments
to some legislative acts of
Ukraine concerning the
comprehensive cheapening
of medicines for citizens and
providing development of
the domestic pharmaceutical
industry”

The Draft Law “On amendments
to some legislative acts of
Ukraine on providing the
effective competition and
guaranteeing the rights of

patients in the sphere of retail
sale of medicines”

The
minimum
distance
between
pharmacies

300 m. The norm does not apply
to pharmacies created in towns
and villages or will be located

in medical and preventive
treatment, sanatorium-resort
institutions and social protection
institutions

Taking into account demographic
indicators, economic factors,
supporting transportation, as
well as the density of the network
of medical and preventive
treatment and pharmacy
institutions

Limitations
on the
number of
pharmacies

Physical person- entrepreneurs,
legal entities - no more than 4
pharmacies without restriction of
pharmacy points within

the administrative-territorial unit
of the location of one of

the pharmacies. Pharmacies
located in the village are not
taken into account.

Itis permitted: 8 pharmacies for
business entities conducting
activities related to the turnover
of controlled substances;

15 pharmacies if the subjects

are engaged in extemporaneous
drug manufacturing or if it has 5
pharmacies in villages

The number of pharmacies in
the same network can not be
more than 2 % of the total
number of the pharmacies
registered (their structural
subdivisions) within the region

Qualification
requirements

Physical person- entrepreneurs —
must comply with the uniform
qualification requirements for
persons having the right to
engage in the pharmaceutical
activities;

legal entities - at least one of
the participants is a person who
meets the uniform qualification
requirements for persons
having the right to engage in
the pharmaceutical activity and
should own at least 50% of

the share in the authorized
capital

The notion of the subject of
management and the head

of the pharmacy institution is
differentiated;

Any person will be able to open a
pharmacy, but the head of

the institution must necessarily
meet the qualification
requirements.

Physical person- entrepreneurs -
if the functions of the head

of a pharmacy institution is
performed directly, then it must
also meet the qualification
requirements;

legal entities - in the executive
body must be at least 1 person
who has a complete higher
education in the field of
“Pharmacy’, a certificate of a
pharmacist-specialist and the
certificate of awarding of a
qualification category in this
specialty

Notes: Developed according to [7-9].
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Conclusions and prospects for further research.

Based on the foregoing, the following conclusions can

be

NS kW

drawn:
as of 2019, there are 367 business entities operating
in the Kharkiv region, they represent 1369 pharma-
cies;
by the number of the registered entities engaged in
the drug retail trade almost half (49.5 %) are single
pharmacies, 50.5 % of licensees, respectively, rep-
resent networks differed in sizes;
the largest share among the PN in the region by
the number of SP is small networks (up to 5 SP) —
29.3 % and big (11-25 SP) — 25.9 %. Each licensee
has 3.7 times more places of activity than the num-
ber of licenses, and it indicates that most of them
work in the form of networks;
according to the License Registry in the Kharkiv re-

time, there are other mega-networks with over 200 SP
(17.3 % of the total number of SP in the region) at
the pharmaceutical market of the region. Moreover,
this situation is hidden since such licensees are not
registered in the License Registry, i.e. the networks
are divided into several business entities, which struc-
ture consists of only 20-25 SP. This situation is a
direct threat to pharmaceutical safety at the market,
and it requires state regulation;

currently, significant changes are taking place in
Ukraine to conduct activities in the retail pharma-
ceutical market in order to prevent further monopo-
lization and provide competitive conditions, in par-
ticular to determine a minimum distance between
pharmacies, limit the number of pharmacies per owner,
establish qualification requirements for a pharmacy
owner, organizational requirements.

Conflict of interests: authors have no conflict of
interests to declare.

gion only one PN belongs to mega-networks and has
61 pharmacy institutions in its structure. At the same
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Kazaxckuii HarmoHanpHbIH MeaunuHckuil yHuBepeuteT umenu C. J1. Achenausposa,
Pecny6nuka Kazaxcran

TeHOeHUUN pa3BUTUA MUPOBOIro hapmMaLeBTUYECKOrO pbIHKa

Llenb nccneposaHusa — aHanu3 TeHAEHUUIA pasBUTUS MUPOBOrO dhapMaLieBTUYECKOro pblHKa Y NePCNeKTUB ero
pasBuUTHS.

MaTepuanbl n metoabl. Metoabl nccnegoBaHust — o63op nNuTepaTypHbIX AaHHbIX 1 0606LeHne maTtepuana,
METOAbl aHanm3a 1 CMHTe3a, MapKeTMHIOBOro, CUCTEMHOTO, NTOMMKO-CTPYKTYPHOIO M CPaBHUTENBHOMO aHanuaa, npo-
rHO3MPOBAaHWA Y NPOrPaMMUPOBaHUS.

PesynbtaTthl U nx obeyxpaeHue. OnpeneneHo, YTo B COBPEMEHHbIX YCIOBUSX HA MUPOBOM (hapMaLeBTUHECKOM
pbIHKE OrpOMHOE 3Ha4eHue npuobpeTaeT ycuneHme B3aMmMoaencTaus Mexay npon3BoACTBEHHbIM, ONTOBLIM U PO3HWY-
HbIM 3BEHbAMM. VX HbIHELLHME B3aMOOTHOLLEHUS XapaKTepU3yTCs NMOCTOSIHHLIM MOVCKOM HOBbIX hOPM COTPYAHWNYECTBA,
YTO B CMOXMBLUMXCS YCMOBUAX BMNOSHE 3aKOHOMEPHO, TaK Kak OHO JOMMKHO OblTb B3aMMOBbLIFOAHBIM U BbICOKOI(dek-
TMBHbIM, MPUHOCALLUM MaKCUMarnbHyH0 NpubbInb BCEM y4aCTHUKaM TOBapoONpOBOASALLEN CETU, C OOHOW CTOPOHbI, U
MakcMmanbHO obecneyrBaTh Bce NOTPeOHOCTM HaceneHusi, C ApYron CTOPoHbI. o pesynsratam aHanmaa CTaTucTU4eCcKnX
AaHHbIX ONPEeAEneHo, YTO MakCUMarbHbI eXerofHbIN NpMpocT o6beMoB apmaueBTudeckoro pbiHka (107,0 %) goctur-
HyT B 2016 rogy, HO B nocnepHve rodel Habntogaetca ero 3ameaneHune. MiameHeHve o6beMOB pbiHKa B CpeaHeM
cocTaBnseT 5-6 %. AHanus AMHaMUKU MUPOBOIO SKCMOPTa M MMNOpPTa NeKapCTBEHHbIX CPEACTB XapakTepuayeT AnHa-
MWYHOCTb (hapMaLeBTMYECKOTO pbiHKa (TeMN npupocTa akcnopTa — 7,7 %, nuvnopta — 10,1 %). HabniopaeTtcs mnpoBas
TEeHOEHUMS K yBENNYEHNI0 0ObEMOB NPOM3BOACTBA (hapMaLleBTUYECKON Npoaykuun (Ha 29 %), pacxogoB Ha Hay4YHO-
nccriegoBaTenbCkne 1 OnbITHO-KOHCTPYKTOPCKUe paboTsbl (Ha 58 %), pbIHOYHOW CTOMMOCTM NeKapCTBEHHbIX CPEACTB
Nno PO3HUYHBIM LeHam (Ha 24,1 %) 1 nx onnaTtbl N0 rocyAapCTBEHHOMY MEAMLMHCKOMY CTpaxoBaHuio (Ha 298,48 %).
MwupoBoli TeHAEHUMEN 30paBOOXPaHEHUS SIBMSETCS yBENMYEHWEe pacxodoB Ha reHepuyeckne nekapcTBeHHbIe CPeacTsa
(8o 36 % ot obuiero ob6bema apmaLeBTUYECKOrO pbiHKa). Temnbl NpypocTa 06 bEMOB NPOAAX NIEKAPCTBEHHbIX
CPEACTB B CTOMMOCTHOM BbIPaXXeHUW B LLIeNIoM Ha M1POBOM (hapMaLeBTUYECKOM PbIHKE MO TepaneBTUHeCKUM rpynnam
He paBHOMepHBI. K npobnemam mMnpoBoi hapmaummn OTHECEHO HEAOCTATOYHOE KONMMYECTBO Hay4YHO-MCCrenoBaTenbCKmx
N OMbITHO-KOHCTPYKTOPCKMX paboT, NOSBNEHNE HOBbIX IOPUANYECKUX U PErYNSATOPHBIX OFrpaHNYeHui, nonutuyeckas
HanpPsHKEHHOCTb Y 9KOHOMUYECKNI KPU3UC B MUPE.

BbiBoabl. o pe3ynsratam nccrnefoBaHust yCTaHOBIIEHbI OCHOBHbIE TEHAEHLMN Pa3BUTUSI U HEAOCTaTK MUPOBO-
ro chapmaLeBTMHECKOro pbiHKa. Ha ocHoBaHMM aHanusa copMynmMpoBaHbl KIYeBble 3a4ayun ero pas3suTus.

Knrouesbie cnoesa: riekapcmeeHHble cpedcmea, chapmayesmuyecKkull pbIHOK; 3KCriopm; umMropm; obbem
npodax

U. Dathaev, A. Shopabayeva, R. Erganova
Kazakh National Medical University named after S. D. Asfendiyarov, Republic of Kazakhstan

Trends of the global pharmaceutical market development

Aim. To analyze trends of the global pharmaceutical market development and its prospects.

Materials and methods. The following methods of research were used: the review of literature data and generaliza-
tion of the material, methods of analysis and synthesis, marketing, system, logical-structural and comparative analysis,
forecasting and programming.

Results and discussion. It has been determined that in the present-day conditions the intensification of the inter-
action between production, wholesale and retail links is of great importance at the global pharmaceutical market. Their
current relationships are characterized by a constant search for new forms of cooperation; it is quite logical today since
they should be mutually beneficial and highly effective, bringing the maximum profit to all members of the commodity
network, on the one hand, and maximally providing all the needs of the population, on the other hand. According to the
results of the statistical data analysis, it has been determined that the maximum annual increase of the volume of the
pharmaceutical market (107.0 %) was achieved in 2016, but in recent years it has been slowed down. The average
market volume changes by 5-6 %. The analysis of the dynamics of the world exports and imports of medicines charac-
terizes the dynamics of the pharmaceutical market (the growth rate of exports is 7.7 %, and imports — 10.1 %). There
is a worldwide tendency to increase the volume of production of pharmaceutical products (by 29 %), research and
development costs (by 58 %), the market value of medicines in retail prices (by 24.1 %), and their payment by the state
medical insurance (by 298.48 %). The global trend of healthcare is to increase the cost of generic drugs (up to 36 %
of the total pharmaceutical market). The growth rates of sales of medicines in terms of value in general at the world
pharmaceutical market by therapeutic groups are uneven. The problems of world pharmacy include insufficient num-
ber of research and development work, the emergence of new legal and regulatory constraints, political tension and
the economic crisis in the world.

Conclusions. According to the results of the study the main trends of development and disadvantages of the world
pharmaceutical market have been identified. Based on the analysis the key tasks of its development have been formulated.

Key words: medicines; pharmaceutical market; export; import; sales
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Kazaxcbkuin HauioHanbHWI MmeanyHuin yHiBepeutet imeHi C. 1. AcdeHaisipoBa, Pecny6brnika KazaxctaH

TeHAeHLUiT pO3BUTKY CBITOBOro hapmMaueBTUYHOrO PUHKY

MeTa pocnigXeHHs — aHani3 TeHAEHLM pO3BUTKY CBITOBOro chapMaLeBTUYHOTO PUHKY i NEPCMEKTUB NOr0 PO3BUTKY.

Marepianu Ta metoamn. Metoam gocnigXeHHsa — ornag nitepaTypHUX AaHWX i y3aranbHeHHS MaTepiany, Metoau
aHanisy i CMHTe3y, MapKeTMHIOBOr0, CUCTEMHOTO, JNIOTiKO-CTPYKTYPHOTO i MOPIBHAMNBHOIO aHaniady, NporHo3yBaHHS i Npo-
rpamyBaHHS.

PesynbraTtyh Ta ix 06roBopeHHs. BusHayeHo, IO B Cy4acHWX yMOBax Ha CBITOBOMY hapMaLeBTUYHOMY PUHKY
BENMYE3HOro 3HaYeHHs HabyBae NOCUIIEHHS B3aEMOIT MiX BUPOBHMYOLO, OMTOBOIO | PO3APIGHOK0 NaHKaMu. Ix HUHILHI
B3aEMUHW XapaKTepmnsyoTbCA NOCTIHUM MOLLYKOM HOBMX hOpM CriBnpaLl, L0 Ha CbOTrOAHILLHIN AeHb € LIiNIKOM 3aKOHO-
MipH/M, TaK Ik BOHW MOBWHHI OyTV B3aEMOBWIAHUMMU | BUCOKOE(EKTUBHMMMU, LLO NMPUHECE MaKCUMarbHUiA NpubyTok
yCiM y4acHukam TOBapomnpoBigHOi Mepexi, 3 oAHOro oKy, i MakcMarnbHO 3abe3nevnTb yCi NoTpebu HaceneHHs, 3 iH-
woro 6oky. 3a pesynsrataMu aHanidy CTaTUCTUYHUX AaHMX BUSHAYEHO, L0 MakCMMaribHUI LLOPIYHMIA NpUpICT obcsriB
hapmauesTuyHoro puHky (107,0 %) gocarHyTto B 2016 poui, ane B OCTaHHi POKM CMOCTEPIraeTbCA NOro YNoBifbHEHHS.
3MiHa obcsriB puHKY B cepeHboMYy CTaHOBUTb 5-6 %. AHani3 AMHaMiku CBiITOBOrO eKCrnopTy W iMNOPTY MiKapCbKuX
3acobiB xapakTepuaye ANHaMIYHICTb hapMaLeBTUYHOIO PUHKY (TEMN NpPUpocCTy ekcnopty — 7,7 %, imnopTy — 10,1 %).
CnocTepiraetbcs cBiTOBa TEHAEHUIA A0 306inblueHHs o6cariB BUpobHMLTBa dhapmaLeBTMYHOT npoaykuii (Ha 29 %),
BMTPAT Ha HayKoBO-AOCHIAHI Ta [OCNIAHO-KOHCTPYKTOPChKi po6oTu (Ha 58 %), pUHKOBOI BapTOCTi Mikapcbkux 3acobis
3a po3gpibHumu wiHamu (Ha 24,1 %) i ix onnaty 3a AepXaBHUM MeAMYHUM CTpaxyBaHHAM (Ha 298,48 %). CeiToBolo
TEeHOEHLIE OXOPOHN 300POB’st € 36iNbLUEeHHS BUTPAT Ha reHepuyHi nikapcbki 3acobu (ao 36 % Bia 3aranbHoro obcsry
hapmaLeBTUYHOro puHKY). Temnu npupocTy obcariB NpoAaxiB nikapcbkunx 3acobiB y BapTiCHOMY BMPa3i B LifIOMYy Ha
CBIiTOBOMY (hapMaLEBTUHHOMY PUHKY 3a TepaneBTUYHUMM rpynamMu € HepiBHOMipHUMU. [lo npobnem ceiToBoi hapma-
Li€eto BigHECEHO HeoCTaTHIO KiNbKIiCTb HAayKOBO-AOCMIAHMX Ta AOCNIAHO-KOHCTPYKTOPCHKUX POBIT, NOsIBY HOBMX OpU-

OVYHVWX | pErynaTopHux obMexeHb, NOMiTUYHY HanpyXeHiCTb i EKOHOMIYHY KpW3y B CBITi.

BucHoBku. 3a pesynstatamu AOCHiOKEHHS] BCTAHOBIIEHI OCHOBHI TEHAEHLUiT pO3BUTKY Ta HEOOsiKN CBITOBOIO
hapmaueBTU4HOro puHKy. Ha nigcrasi aHanidy cdhopMynbOBaHi Kno4oBi 3aBAaHHS MO0 PO3BUTKY.

Knrodoei cnoea: niikapchki 3acobu; thapmauesmuyHuli pUHOK; ekcriopm; imrnopm; obcsie npodaxie

Beenenne. MupoBoii papMarieBTHUeCKUi PhIHOK IPe-
cTaBJsieT co0ol 00beANHEHNE POU3BOANTENICH, OITO-
BBIX U PO3HUYHBIX OpraHU3aLMi, OCYIIECTBISIOIUX pea-
JM3aMIo GapMaleBTHIECKON POLYKIMH; yUCHBIX, 3aHH-
MAIOLIMXCS pa3padOTKON HOBBIX JIEKAPCTBECHHBIX CPE/ICTB
(JIC); Bpaueii, Ha3HAUAIOIIMX T NpeNaparsl, U Nalu-
€HTOB, IPUHUMAIOIIUX UX ISl JIeUeHUs 3a00IeBaHn.
B cBs131 ¢ 6ONBIIMM KOJTMYECTBOM YYaCTHUKOB TOT PhbI-
HOK IOJIBEP>KEH MOCTOSHHBIM N3MEHEHUSIM, BbI3BAHHBIM
pOCTOM cIlpoca Ha MEAUIIMHCKUE YCIIYyTH, a, CJIe0Ba-
TenbHO, U Ha JIC, BcruieckoM MH(EKIMOHHBIX U pac-
MIPOCTPaHEHUEM XPOHHUYECKUX 3a00I€BaHU, C MOSIBIIC-
HUEM HOBBIX METO/IOB JICUEHUS], CTAPEHUEM HACEJIEHUS,
MOBBILIEHUEM YPOBHS OTBETCTBEHHOIO CAMOJICUEHUS U
WHGOPMUPOBAHHOCTHU HaceneHus u up. [1].

Henn nceenoBanns — aHaau3 TEHACHLINUN pa3BU-
THSI MEPOBOTO (hapMalleBTHUECKOTO PhIHKA M IEPCIIeK-
THUB €r0 pa3BUTHSL.

MarepuaJjbl U METOAbI HCCAEAOBAHUA. MeTOnbI
HCCIIeI0BaHUs — 0030p JIMTepaTypHBIX JaHHBIX U 00600-
LIEHNE MaTepuala; METObl aHaJIN3a U CUHTE3a, MapKe-
TUHIOBOTO, CUCTEMHOI0, JIOTHKO-CTPYKTYpPHOI'O M CpaB-
HUTEIBHOTO aHAJIN3a, IPOTHO3UPOBAHUS U NPOrpaMMU-
pOBaHUs.

Pe3yabratsl n nx o6cy:xaenne. [To mporaoszam xoM-
nanun «Deloitt» [2] k 2020 rogy 3arparsl Ha OXpaHy
3110poBbs BeIpacTyT Ha 4,3 % u cocrtaBsat §734,6 Owui.
noit. CLA, cooTBeTCTBEHHO, OyieT HaOIFOAaThCS 1 TCH-
JCHIUS K yBenuueHuro ooumx pacxonos Ha JIC (va 30 %
1o cpaBHeHuto ¢ 2013 rogom) [3]. O yeM CBUIETENBCT-
BYET U €KETOIHBIN MPUPOCT OOBEMOB (papMaLieBTHIEC-
KOTO PBIHKA, MAKCHMYM KOTOPOTO ObUT I0cTUrHYT B 2016 romy

(107,0 % mo cpaBuenuto ¢ 2004 r.) [4]. Hecmotps Ha
9TO B MOCJICAHUE TObI HAOMIOAACTCSI €0 3aMEeJICHHE,
a U3MEHEHUE 00BEMOB PHIHKA B CPEIHEM COCTaBISICT
5-6 % (puc. 1).

JuHaMUYHOCTB (apMaleBTHYECKOTO PhIHKA TAKKe
XapaKkTepu3yeT U JUHAMHUKA MUPOBOTO AKCIIOpTa (TeMI
npupocta — 7,7 % no cpasaenuto ¢ 1990 .) u umnopra
(ua 10,1 %) JIC. Kak rmoka3pIBaeT CTaTUCTHKA, HAOJOIA-
eTCs OTPHLATENFHOE CallbI0 TOPrOBOro OaiaHca (UMIIOPT
(hapMareBTHYECKOM MPOLYKIIMI Ha MUPOBOM PBIHKE TIpe-
BBINIAET ee 3KcropT Ha 7,69 %) [5, 6, 7] (puc. 2), yro
CBHJIETEJILCTBYET O HABOJHEHUHU PHIHKOB UMIIOPTHOM
(hapmaneBTHYECKOI MPOayKUKel U 00 yIeMICHUN HH-
TEpECOB MPOU3BOAUTENEH CTPaHbI, B KOTOPYIO MOCTaB-
JSeTCs TPOAYKLHS.

C apyroii CTOPOHBI, MOJOKHUTEIbHAS TUHAMHUKA UM-
nopra (papmaneBTHUECKON NPOLYKINH HAIPSMYIO 3aBU-
CHT OT yBelIM4eHUsI 00beMOB ee Ipoun3BocTBa (Ha 29 %
1o cpaBHeHuIo ¢ 2004 1), pacxo0B Ha HAY4YHO-HCCIIEO-
BaTeJILCKUE U OIBITHO-KOHCTPYKTOpckue padotsl (HMOKP)
(Ha 58 %), peiHOUHOH cToumocTH JIC O pO3ZHUYHBIM
uenam (Ha 24,1 %) u orutarel JIC 1o rocygapcTBeHHOMY
MEAMLMHCKOMY cTpaxoBaHuio — Ha 298,48 % (puc. 3)
(8,9, 10].

MupoBoii TeHIeHInEH, XapakTepu3syomiei dpapma-
LIEBTUYECKHUH PBIHOK, SIBJISETCS YBEJINUEHHE PACXOI0B
na renepuaeckue JIC (c 27 % 1o 36 % ot obuero oobema
(hapmarieBTHUECKOTO phiHKA B 2017 romy) nmpu cokparie-
HHH PAcX0/I0B Ha OpUTHHAJIbHBIE penaparsl Ha 113 Mipr
nomt. CHIA, BbI3BaHHOE OKOHYAHUEM CPOKOB MATEHT-
HOH 3allUTHhl, TOTEPEN NCKIIIOYUTENBHOCTH U OTpaHu-
yeHueM (hU3NYECKO U IIEHOBOW JTOCTYMHOCTH [7].
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OTtHOCHUTENBHO pactpeneneHus pacxonos Ha JIC mo
CEerMEeHTaM MHPOBOTO PHIHKA MOKHO C(HOPMYITHUPOBATH
CJIC/IYIOIYIO IMHAMUKY YBEIMYCHUS PACXOJIOB:

* Ha opurnHanbHble JIC —Ha 30 % Ha pa3BUTHIX PHIH-
Kax M Ha Pa3BUBAIOIINXCS PbIHKaX Ha 87 %;

*  HaTEHEepUYECKHe Mperaparbl—Ha 5 % Ha pa3BUTHIX PbIH-
Kax ¥ Ha pa3BUBAIOIINXCS phIHKaX Ha 69 % (puc. 4).
AHaNIN3 CTAaTUCTUYECKHUX JIAHHBIX CBHICTEIILCTBYET O

ToM, uTo TeHepudeckre JIC 3aHnMaroT OONBIIIYIO JIONFO PhIH-

Ka KaK B HATYPaIbHOM, TaK ¥ B CTOMMOCTHOM BBIP2)KCHUH,

0,
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Puc. 4. Annamunka obvemoB npogax J1C, mnH gonn. CLUA

a 1o nporxHozam B 2020 roay ux 10is B o01ieM o0beme
PBIHKA COCTaBUT OKOJIO 63 %, B TO BpeMsI KaK JI0JIsI OpUTH-
HaJIBHBIX TIPEMapaToB coKparuiack a0 26 % (puc. 5) [8].

Temrsl mprpocta 00beMoB npoax JIC B croumMocT-
HOM BBIP@KCHUH B [IEJIOM Ha MHPOBOM (hapMarieBTH4ec-
KOM PBIHKE 110 TEPANeBTHYECKNM IPYIIIIaM TakKe HE PaB-
HOMEPHBI, CPEITHETOI0BON POCT MPOTHBOOITYXOJIEBBIX TIpe-
naparoB k 2020 roxy cocrasut 12,5 %, nepmaronoru-
yeckux — Ha 10,4 %, JIC mns nedenus 3a0oieBaHUMA
opraHoB 4yBcTB — 7,7 %, npotuBoauaderuueckux — 6,8 %o,
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BakmmH — 5,1 %, octanbabie Tpymsl JIC nMeroT He3Ha-
YHUTENBHYIO0 AMHAMHKY (OpoHxopacumpstomue — 2 %,
JUISL ICUCHUST PAcCEeSTHHOTO cKiepo3a — 2 %, MPOTUBO-
peBmarnueckue — 1,6 %, anturameprensusabie — 0,4 %) [6].

BrisiBiieHHast cutyanusi OOBSICHSIETCS] paCIIUPEHUEM
IpaHUI] MUPOBOTO (papMarieBTUYECKOTO PhIHKA B OCHOB-
HOM 32 CYET Pa3BUBAIOIIUXCS CTPaH, yBeIIYeHHEM 00be-
MoB Tereprueckux JIC, pocToM onpeneneHHbIX 3a00i1e-
BaHUI WK TTOSIBIICHUEM HOBBIX, CO3ZIAHUEM COBPEMEH-
HBIX METOJIOB U TTOJIXOJIOB K JICUCHHIO U T. JI.

000011125t Bce COBPEMEHHbBIE XapaKTEPUCTUKUA MUPO-
BOTO (hapMarieBTHIECKOTO PhIHKA, MOYXHO OTMETHUTD TaKHE
€ro 0COOEHHOCTH, KaK: BBICOKYIO HACBIIIEHHOCTh PhIH-
Ka; YCWJIEHHE POJIM TOCYAaPCTBEHHOTO PEryInpOBaHUS
CHCTEMBI 37[paBoOXpaHeHus (B T. 4. u (papmaneBTuyec-
KOTO CEKTOpa); YBEJIIMUYCHUE PacXoioB (papMKoMIaHUH
na HUOKP u npoxsmkenue JIC kak Ha TpaguIlIOHHBIX,
TaK U Ha HOBBIX PBIHKAX; YKPyIHEHHE (apMareBTuye-
CKHMX KOMITaHHH; CHIYKEHHE JIABJICHUSI, CBS3aHHOTO C TIO-
Tepeil MaTeHTHOM 3alUThl HA OPUTMHAJIBHBIE TIperapa-
TBI Ha Pa3BUTHIX PBIHKAX, H JP.

K npo6iemam MupoBo#t hapmariyuu, BEISIBICHHBIM Ha
OCHOBAHWH MPOBEJICHHOTO aHAJIN3a, MO)KHO OTHECTH He-
nocrarognoe xkonuaectBo HUOKP, yxynmenue peryra-
LU OTPACIv, NOSBJICHHE HOBBIX IOPUINYECCKUX H pe-
T'YJISITOPHBIX OTPaHUYCHHH, TIOIMTHYECKYIO HAIPSKEH-
HOCTbh ¥ 9KOHOMHUYECKUH KPU3HUC B MHpE.

W3 npoOneMHbIX MOMEHTOB M COBPEMEHHBIX TEHICH-
Ui GapMaiy BEITEKAIOT W KIIIOUEBBIC 3a/1a4 ee pas-
BUTHS, a UMeHHO: uHTeHcudukarus HUOKP; ycosep-
IIICHCTBOBAHME IMOAXO/I0B, METOJIOB M MOJIeNIeil MHHOBA-
LIMOHHOTO Pa3BUTHS (hapMalliu; IPUBJICUCHHE JOTIOTHHU-
TENLHBIX (PMHAHCOBBIX PECYPCOB Ha Pa3BUTHE OTPACIIH;
BHEJIPEHUE COBPEMEHHBIX TEXHOJIOTUH MPOJaK U Map-
KETHUHTa; COTPYAHUYECTBO C PETYNISITOPHBIMH OpraHaMu
C LIENBIO CO3JJaHNs] YHU(PHUIIMPOBAHHOTO M YIIPOIIEHHO-
ro HOPMATHBHO-IIPABOBOTO o0ecTiedeHusl (PYHKIIMOHH-
POBaHMsI OTpaci; pa3paboTKa HOBBIX METOIOB JJUArHOC-
Tk 3a00meBanmii 1 JIC ¢ 1ie1eBbIM MEXaHH3MOM JCHCTBYS,
MOCTOSIHHOE YCOBEPIIEHCTBOBAHAE MHOTOKAHAIIBHBIX (hOpM
cObITa (hapManeBTHYECKON MTPOIYKIMHU U MOSIBIICHHE HO-

BBIX CYOBEKTOB (papMalieBTHIECKOrO phIHKA; POCT 00be-
MOB IPOM3BOACTBA U pear3alii FTeHePHUUECKHX TIpe-
MapaToB; MOBBIIICHUE PEIyTALlUU OTPACIIH, TOSBICHNE
HOBBIX TOJXO/I0B K 00y4€HHIO IepcoHaa, 3a1eicTBo-
BaHHOTO Ha BCEX dTamnax xu3HeHHoro nukia JIC, a tak-
XKe pa3padoTKa CTaHAAPTOB M CEPTUPHUKALIUS ACATeIb-
HOCTH BCEX CYOBEKTOB (papMalleBTUIECKOTO PhIHKA.

BbiBOABI M EPCNEKTUBBI AAJbHEHIIUX HCCJIe-
JAOBAHUH

1. Ha ocHOBaHMY IPOBEICHHOTO aHAJIN3a, ChopMy-
JUPOBaHbl OCHOBHBIC TEH/ICHIIMH, ITPUCYIIIHE MHPOBO-
My (hapMarieBTHUECKOMY PHIHKY, 8 IMEHHO: KoJeOaHus
00BEMOB PBIHKA, YBEIMYCHUE SKCIIOPTA M UIMIIOPTA Jie-
KapCTBEHHBIX CPEJICTB, POCT 00BEMOB IIPOM3BOACTBA (ap-
MaLEBTUYECKON MPOAYKIIMU U €€ PhIHOYHON CTOMMOCTH.

2. K nmpobiiemam MUpPOBOIA (hapMaliiu, BbISBICHHBIM
Ha OCHOBaHUH IPOBEIEHHOTO aHAJIM3a, OTHOCSTCS He-
nocrarognoe xonuaectBo HUOKP, yxynmenue peryra-
LMW OTPACIi, NOSIBJICHHE HOBBIX IOPUINYCCKUX H pe-
T'YJISSTOPHBIX OTPaHUYCHHM, MTOJIMTHYECKAs HAMPSKEH-
HOCTh ¥ 9KOHOMHUYECKUH KPU3HUC B MHpE.

3. CdhopmynupoBaHbl 0COOEHHOCTH MUPOBOTO (hap-
MaIleBTUYECKOTO PhIHKA: BBICOKAs! HACHIIICHHOCTh PHIHKA;
YCHJICHHE POJIU FOCYIapCTBEHHOTO PEryINPOBAHUS CHC-
TEMBI 3PaBOOXpAHEHUS (B T. 4. U (apMalleBTUIECKOTO
CEeKTOpa); yBEIIMUCHHE PacxooB (hapMKOMITAHHUI Ha MPO-
JIBIDKEHUE JICKAPCTBEHHBIX CPEJICTB, YKPYIHEHHE (ap-
MAIleBTHUECKUX KOMITAaHHW; CHU)KEHHE JIABIICHHS, CBSI-
3aHHOTO € NIOTEepEl NAaTEeHTHOM 3aIUThl HA OPUTHHAJb-
HBIE TIperaparhl Ha Pa3BUTHIX PHIHKAX H Jp.

4. OnpeneneHs! NepCeKTUBHBIC HATTPABICHUS pa3-
BuTHs papmaruu (Oe3omacHble CTaHIAPTU3UPOBAHHBIE
MPOLECCHI, TO3BOJISIONINE OKa3bIBATh CBOEBPEMEHHYIO
KaueCTBEHHYIO MEIUIIMHCKYIO TIOMOIIb; KOMIIETEHTHBIE
Y KBUTU(UIMPOBAHHBIE COTPYITHUKH, YPPEKTUBHOE TIPH-
MEHEHHE HOBBIX TEXHOJIOTHH, TOCTOSIHHOE YCOBEPILIEHCTBO-
BaHME MHOTOKaHAJILHBIX (OopM cObITa papMareBTuyeC-
KOH MPOJYKIINH U MOSIBIICHHE HOBBIX CyOBEKTOB (hapma-
LEBTHYECKOTO PBIHKA; POCT 00BEMOB ITPOU3BOJICTBA U
peanu3anyy TeHepUUeCKUX IpenaparoB U Jip.).

KoH(}auKT nHTEpEcoB: OTCYTCTBYET.
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! HaBuasibHO-HayKOBHIA IEHTP YKPaiHCHKOTO TPEHIHTOBOTO IIEHTPY CIMEWHOI METUIIMHH
Hamnionansaoro mennunoro yHiBepcurety iMeHi O. O. Boromonsiis, Ykpaina
? HanioHanbHuit (hapManeBTUIHUN YHIBEPCUTET, YKpaiHa

AJocnigkeHHA aCOPTUMEHTY Ta BU3HAYeHHSA o0cAriB
CMOXUBaAHHA aHTUPETPOBIPYCHUX NiKapCbKMUX 3aco0iB
Ha dpapmaueBTUYHOMY PUHKY YKpaiHU BNPOAOBX
2017-2019 pokiB

CtaHom Ha 2017 pik Big noyatky enigemii BIJI/CHIO 6yno iHdikoBaHo 77,3 mnH ocib no BCbOMy CBiTy Ta 3a-
ikcoBaHo 35,4 MnH cmepTen, nos’a3aHnx 3 BIJ1. He3Baxatoun Ha BNpoBagXeHHSA KOMMeKCcy npodinakTuyHux ta
npoTvenigeMivyHmx 3axogis, YkpaiHa 3anviaetbcs Apyroto kpaiHoto y Cxigrin €sponi Ta LieHTpanbHin Asii 3a Tarapem
enigemii BlJl-iHdekuii. CtaHom Ha kiHeub 2017 poky nuwe 136 378 ocib (6e3 ypaxyBaHHs AiTei, HapomxeHux BIJI-
NO3UTUBHUMM XiHKamu, BIJ1-cTaTyc sakmx (giTel) ocTaTouHO He BCTAHOBIEHMIN) 3HANM Npo CBi Nno3uTueHuiA BIJl-cTatyc
Ta nepebysanu Ha obniky y 3aknagax oxopoHu 3gopos’sa (303), 3okpema 64,7 % (88 270 ocib) oTprMyBanm aHTUpPeTpo-
BipycHy Tepanito (APT).

MeTa po60oTu — gocnignTn acopTMMeHT nikapcbknx 3acobis (J13) gna APT (ATC-kog JO5A — MpoTuBipycHi 3acotu
npsMoi Aii), Aki npeacTaBneHi Ha PapmaueBTUYHOMY PUHKY YKpaiHK, Ta NpoaHaniyBaTh CloXWBaHHS AaHoi rpynu J13
3 METO OLiHKM MNOBHOTM OTPUMaHHSA HeobXigHoT Tepanii XBopumu.

Martepianu Ta metogu. MpeacrasneHi Ha hapmaueBTU4HOMY puHKY Ykpainu J13 gna APT (rpynun JO5A) aHanisy-
Banu 3a 4aHnMK aHaniTUYHOT cMCTeMU JOCNiAKeHHS hapMaLleBTUYHOro puHKy «®apmctaHgapT» komnaHii «kMOPIOH».
[na po3paxyHky cnoxuBaHHA J13 ana APT BukopucTtoByBanu yHigikoBaHy ATC/DDD-meTogonorito, pekoMeHaoBaHy
BOO3.

PesynbraTti Ta ix o6roBopeHHs. 3’acoBaHo, Wo 06’eMn CNOXMBAHHA aHTUPETPOBIPYCHMX JiKapCbknx 3acobis
36inbwmnues y 2017-2019 pokax. BusieneHo, wo 3a gaHumu BOOS y cBiTi HanivyeTbes 52 MixkHapoaHi HenaTeHToBaHi
Ha3su (MHH), siki MOXyTb BUKOpUCTOBYBaTUCh Ans nikyBaHHs BINI/CHILA, 3 Hux 24 MHH 3apeecTtpoBaHo B YkpaiHi, a akTuB-
HO BuKopucToByBanuck y 2019 poui Tinekn 15 MHH.

BucHoBku. 3a gocnigkysaHuii nepioa 3 2017 no 2019 pik BU3Ha4YeHa TeHAeHLUis 00 30iNbLUEeHHS CNOXUBaHHSA
npenaparis Ana APT. Ane uucno oci6 3 nigteepaxeHum BlJl-ctatycom, siki oTpumytoTe APT, 3Ha4HO HukYe Bif 3aranb-
HOI KiNbKOCTI iH(iKOBaHUX.

Knrodoei cnoesa: aHmupemposipycHi nikapcbKi 3acobu; aHmupemposipycHa meparnisi; gipyc imyHodegiyumy
JIIOOUHU; crioxueaHHs flikapcbKux 3acobie; chapmauesmuyHUll pUHOK; 8CmaHoeneHa doboea 0o3a

0. I. Vysotska', L. V. lakovlieva?, T. O. Bahlai?

" Educational and Research Center — Ukrainian Family Medicine Training Center of Bogomolets
National Medical University, Ukraine

2 National University of Pharmacy, Ukraine

The study of the assortment and determination of volumes of consumption

of antiretroviral drugs at the Ukrainian pharmaceutical market within 2017-2019

As of 2017, 77.3 million people were infected worldwide since the start of the epidemic, and 35.4 million deaths
associated with HIV were recorded. Despite the introduction of a complex of preventive and anti-epidemic measures,
Ukraine remains the second country in Eastern Europe and Central Asia by the indicator of the load rate (economic
and social) of the HIV epidemic. As of the end of 2017, only 136.378 people (excluding children born to HIV-positive
women, the HIV status of children had not been definitively determined) knew about their positive HIV status and
were registered in healthcare institutions (HCI), in particular 64.7 % (88.270 people) received the antiretroviral therapy
(ART).

Aim. To study the assortment of drugs presented at the pharmaceutical market of Ukraine for ART (ATC-code
JO5A — Direct-acting antiviral agents) and analyze the consumption of this group of drugs in order to assess the com-
pleteness of the necessary therapy to patients. Drugs for ART (JO5A group) presented at the pharmaceutical market of
Ukraine were analyzed according to the “Pharmstandard” analytical system of the pharmaceutical market research of
the “MORION” Company. To calculate the drug consumption for ART a unified ATC/DDD-methodology recommended
by the WHO was used.

Results and discussion. It has been found that the volumes of consumption of antiretroviral drugs (ARD) increase
in 2017-2019. It has been determined that according to the WHO there are 52 international non-proprietary names
(INNs) in the world that can be used to treat HIV/AIDS, among them 24 INNs are registered in Ukraine, and only
15 INNs are actively used in 2019.
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Conclusions. For the period under review from 2017 to 2019 the tendency to increase the consumption of drugs
for ART has been determined. But the number of people with the confirmed HIV status who receive ART is much lower
than the total number of people infected with HIV.

Key words: antiretroviral drugs; antiretroviral therapy; human immunodeficiency virus; consumption of drugs;
pharmaceutical market; defined daily dose
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" YyebHO-Hay4YHbIl LEHTP YKpanHCKOro TPEHUHIOBOrO LiEeHTpa CEMEeNHON MeaNLMHbI
HaumoHansHoro megunumHckoro yHnsepcuteta umenn A. A. boromonbua, YkpanHa

2 HaumoHanbHbI hapmMaLeBTUYECKUA YHUBEPCUTET, YKpanHa

M3y‘-IEHI/Ie acCopTUMeHTa u onpegerneHuve obbemoB n0Tpe6neHm|

AHTUPETPOBUPYCHbIX JIeKapCTBEeHHbIX CpeacCTB Ha (*)apMaLleBTM‘-IeCKOM PblIHKe

YKpauHbl B TeyeHue 2017-2019 rogoB

Mo cocTosiHMo Ha 2017 rog oT Hadana anuaemun BUY/CMWI 6bino HguumpoBaHo 77,3 MIH YenoBek BO BCEM
Mupe 1 3adonkcnpoBaHo 35,4 MITH cMepTen, cBsi3aHHbIX ¢ BUY. HecmoTpsa Ha BHeapeHre koMniiekca npodmnnakTnyeckmx
N MPOTMBOSNMUAEMNYECKMX MEPOMPUATUI, YKpanHa OCTaéTcsl BTOPONM cTpaHoli B BoctouHon EBpone m LleHTpanbHowm
A31m No nokasaTtento BENUYUHbI HAarpy3ku (3KOHOMUYECKOW 1 coumanbHomn) anngemun BUY-nHdekumu. Mo coctosiHnio
Ha koHew 2017 roga Tonbko 136 378 yenosek (6e3 yyeTa aeten, poxaeHHbIx BUY-no3autuBHbIMK xeHwmHamn, BIAY-
cTaTyc KOTOpbIX (OeTEl) OKOHYaTENbHO HE YCTAHOBIEH) 3HaNM o CBOEM no3uTueHoM BUY-cTaTyce u npebuiBanu Ha
yyeTe B yupexaeHusix 3gpaBooxpaHenns (¥Y30), B yacTHocTu 64,7 % (88 270 yenosek) nonyyanu aHTMPETPOBUPYC-
Hyto Tepanuio (APT).

Llenb paboTbl — MccrneaoBaTb acCOPTUMEHT nekapcTBeHHbIX cpeacTs (JIC) ana APT (ATC-kog JOSA — MNpoTtuBoBu-
pyCHble cpeacTBa NPsSMOro AeNCTBYS), KOTOpbIe NPEACTaBneHbl Ha papMaLeBTUYECKOM pbiHKe YKpauHbl, 1 npoaHanu-
3upoBaTb NoTpebneHne gaHHou rpynnbl JIC ¢ Lenblo OLEeHKU MNOMHOTLI NoNny4YeHnsa Heobxoaumon Tepanun 60MnbHbBIMU.

Martepuansl u metoabl. [peacraBneHHble Ha apmaueBTUdeckoM pbiHke YkpauvHbl J1IC ans APT (rpynnel JOSA)
aHanu3upoBanu no AaHHbIM aHanMTUYeCKON CUCTEMBI UCCreaoBaHUs hapmaLeBTUYEKoro pbiHka «PapmcTaHgapT»
komnaHum «MopwoHy. [ina pacuéta notpebnenus IC ana APT ucnonb3oBanu yHuduLmposaHHyto ATC/DDD-meTogonoruio,
KoTopasi pekomeHgoBaHa BOS.

PesynbsraTthl n nx o6cyxaeHune. YCTaHOBINEHO, YTO 06beMbl MOTPeBbneHnsa aHTMPETPOBMPYCHBIX NeKapCTBEHHbIX
cpeacts (APBJIC) yeenuuumatotca B 2017-2019 rogax. BeisicHeHo, 4To no gaHHbiM BO3 B Mupe HacuuTbiBaeTcs
52 mexayHapoAHbIX HenaTteHToBaHHbIX HasBaHWs (MHH), koTopele MoryT ucnons3osatscsa Ans nedeHns BUY/CIMNA,

13 Hux 24 MHH 3apeructpupoBaHo B YkpauvHe, a akTMBHO ncnonb3osanock B 2019 rogy Tonbko 15 MHH.
BbiBoabl. 3a nccnegyembinn nepvog ¢ 2017 no 2019 rog ycTaHoBNEHa TEHAEHUMS MO yBENWYEHNIO NOTpebneHns
npenapatoB Ans APT. Ho konuyecTBo 4ernosek ¢ nogrBepXxaeHHbIM BUY-cTatycom, kotopble nony4vatot APT, 3Hauu-

TeNnbHO HMXe OT o6u_\ero Kornn4yecTtBa I/IH(*)VIU.I/IpOBaHHbIX.

Knroueenle crioga: aHmupemposupyCHbIe flekapCmeeHHbie cpedcmea; aHmupemposupycHasi meparusi;
supyc ummyHodehuyuma dyesogeka, mompebrieHue nekapcmeeHHbix cpedcme; hapmMayesmuyeckuli PbIHOK;

ycmaHoesrieHHas cymo4dHas 0o3za

Beryn. [lepiia cMepTs, cripuduHEHa BipycoM iMyHO-
nedinury moauan (BLJT), 3adikcoBana y 1959 poui
y Konro (minTBepmkeHHs 3aiiCHUIN MTi3HiIIe 3a 30epe-
YKeHUMH 3pa3kamu Kposi). Ctanom Ha 2017 pik Bijg no-
yarky emigemii BIJI/CHIJ, Oyno indikoBano 77,3 miH
ocib mo BcboMy CBITY Ta 3adikcoBano 35,4 MIIH cMep-
Tei, moB’si3anmx 3 BIJI [1].

V i 1980-x pokiB B PagsiHcbkomy Coro3i CHH/I-
pom HaOyToro imyronedinuty (CHI/I) HazuBamm «aymoro
XX CTOMITTS», TOI IF0 XBOPOOY TPAKTYBAJH SK MPOSB
OyprKya3HOT KyJIBTYPH Ta PO3IYCTU. AJe BXKE TOJII OyIH
3acikcopani riepiti iHgikoBaHi Ha Teputopii CPCP. He Menin
3HaYHUM CTaB BUTIAJIOK iH(DiKyBaHHs COTHI Aitei B Emicri
Kamvuiipkoi APCP, sikuii pruxoBYyBasIH 11ie Maiike pik [2].

3rizmHo 3 omiHkaMu BeecBITHROT OpraHizariii 0XOpoHH
3n0poB’s (BOO3) Ha TenepimHiit yac jumre 79 % BIJI-
iH(ikoBaHUX JIFOIIEH 3HAIOTH PO CBili craryc. Y 2018 porr
aHTHpeTpoBipycHy Teparnito (APT) orpumyBanu 23,3 miH
moneit 3 BT y cBiti [3].

HesBakaroun Ha BITpOBaKEHHSI KOMILIEKCY TIPodi-
JIAKTUYHHX Ta TPOTUETIIEMIYHUX 3aX0/1iB, YKpaiHa 3ajIu-
IAETHCSI IPYTOIO0 KpaiHoto y Cximniit €Bpori Ta LlenTparns-
Hilt A3ii 3a Tsarapem emigemii BLI-indexuii [1]. 3a owin-
HUMH JaHUMH Ha rodatok 2018 p. B kpaiHi MPOXKUBAIIO

244 000 BUI-mo3utuBHEX jroneii. KoxeH cotuii rpo-
MaJsTHUH YKpaiHu y Bimi Big 15 1o 49 pokiB iHdikoBa-
Huit BIJI, 1110 € oHUM 13 HAalBUIKMX TTOKA3HUKIB Cepejl
KpaiH periony. Bripogosxk 2018 p. B YkpaiHi moaHs
peectpyBaiu 50 BumaakiB 3axBoproBaHHs Ha BLI-iH(ek-
1ito, 24 — 3axpoproBanns Ha CHI/] 1 1eB’aTh BUMAIKIB
cMepTi Big xBopoO, 3ymornenux CHITom [4].

3rigHo 3 O(IIiHHUMHU CTATUCTUYHUMH JaHUMH 32
nepion 1987 — tpaBenb 2019 poky y kpaini odiniiHo
3apeectpoBano 341 084 punaaku BUJI-indekuii cepen
rpoMajisiH Ykpainu, 30kpeMa 114 487 BunaakiB 3axBo-
proBanus Ha CHIJI 1 49 751 Bumazok cMepTi Bij 3aXBO-
proBanb, 3ymoBiernx CHI/lom [4].

Cranom Ha 01.04.2019 p. y 3akmagax 0XOpoHU 370-
poB’st (303) mijx MenTuHIM HarsIoM riepedyBaio 142 076
BlT-indikoBanux rpomajsH Ykpainu (okazHuk 336,5
Ha 100000 HaceneHHs), 30kpeMa 46 987 xBopux i3 jiar-
Ho3zom «CHI/» (111,3) [4].

KinbkicTb 0¢i0 ycix BIKOBUX T'pyII JIFOIEH, SIKi KH-
ByTh 3 BIJI (JDKB), B YkpaiHi 3a oliHHUMU TaHUMU CTa-
noswia 203 000 oci6 Ha kinens 2017 p. (0e3 ypaxyBaH-
Hsl aHeKcOBaHMX TepuTopii AP Kpum ta TmMuacoBo
HEKOHTPOJIbOBAHUX YpsiioM YKpaiHu Teputopiii JloHers-
koi Ta Jlyrancbkoi obnacreii). 3 HUX CTAaHOM Ha KiHEllb
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2017 poky sumie 67,2 % (136 378 oci0, 6e3 ypaxyBaH-
Hs aiTed, HapoKkeHux BIJI-Mo3UTUBHUMMY KIHKaMHU,
BlJI-craTyc SKMX OCTaTOYHO HE BCTAHOBJICHU) 3HAIU
npo cBiit mo3utuBHMi BlJI-cTaryc Ta nepeOyBanu Ha
o0miky y 303, 30kpema 64,7 % (88 270 oci0) oTpumy-
BaJIM aHTUpETpoBipycHy Tepanito (APT). Pazom 3 Tum,
3a OCTaHHI IT’SITh POKiB KpaiHa J0CsTIa 3HaYHOTO MPOT-
pecy BikyBanHi BIJI-nio3utuBHEX 0¢i0. OXOIUICHHSI aHTH-
PETPOBIPYCHOO Teparti€ero 3pociio Maiike Basidi (3 56 000
10 102 000 oci0), yrpumanHs Ha Tepartii yepe3 12 i Oiib-
IIe MiCAIIIB BiJl 1T o4aTKy 3pociio 3 69 % no 88 % [4].

OcHOBHOIO IPUYHHOIO cMepTi y xBopux Ha CHIJ]
3aJIMIIAEThCS TyOepKyaIb03 — moHa 50 % BCiX BUMAI-
kiB cmeprti Big CHI/ly. B Ykpaini po3po0iieHa ta jie 10
2020 poky Crparerist 3a0e31e4eHHs CTaO01 BiIOBI Il HA
emizieMii TyOepKyiIb03y, B TOMY YHCII XiMIOpPE3HCTEHT-
Horo, ta BlJI-indexuii/CHI/ly, sixa Oyna cxBanena Ka-
6inetom MinictpiB Ykpainu y 2017 poui [4, 5].

daxipiii Lentpy rpomajicekoro 310pos’ss MO3 Yipainu
(L1'3) pa3om 3 HaI[IOHATBHUMHU Ta MIXKHAPOJHUMH SKC-
nepramu po3poomiy HaiioHansHy cTparerito TecTyBaH-
Hs Ha BUJT B Ykpaini Ha 2019-2030 pp., sika crpsiMo-
BaHa Ha JOCsATHEeHHs nuieit [lomiTuunoi aekmapaiii
I'enacam6niei OOH 2016 p. «IIpuckopernMu TeMnamMu
10 aktuBizaiii 6oporsou 3 BIJI Ta npunuHeHHs ermi-
nemii CHIJly no 2030 poky». JlokymeHT Ga3yeThCst Ha
3araJibHONPUHHATHX CBITOBMX PEKOMEHAAIIISX 1 Bpaxo-
BY€ HarpsiMu pe)OpMyBaHHS BITYN3HIHOI CHCTEMH 0XO-
pOHH 310pOB’s [6].

3rigHO 3 HOBUMHM moOanbHuMu LIaMu Fast Track
O6’ennanoi nporpamu Oprauisanii O6’ennanux Harii
3 BUI/CHIly ()FOHEU/C) «90-90-90» B nepiox 10
2020 poky HEOOXiJIHO JAOCSI'TH HEPIIOro MOKa3HUKA
«90» — 90 % JIDKB noBHHHI 3HATH MPO CBIH MO3UTUBHUH
BlJI-cratyc. lleli moka3HUK € BiITPABHO TOUYKOKO JIJIS
nocsraeHHst 1pyroro «90» — APT orpumytots 90 % Bifg
KUTBKOCTI THX OCi0, SIKi 3HAIOTh MPO CBii MO3UTHBHUI
BlJI-ctaryc. Bukonanusa tpetsoro «90» o3Hauae, 110
y 90 % THX mamieHTiB, sKi oTpuMy0Th APT, mOBUHHO
OyTH IOCSTHYTO 3HMKCHHS BIpyCHOTO HaBaHTAKCHHS
JI0 HEBU3HAYYBAHOTO PiBHS. JIOBrOCTPOKOBUMHU IUISIMU
2030 poky € «95-95-95» Ta npunuHeHHs r7100a1bHOT
enigemii BlJI-indexii [6].

Bpaxosyroun Benuky nommpenicts BUUI/CHI/JL y cBi-
Ti Ta B YKpaiHi, 30KpeMa eIniieMiYHIi XapaKTep 3aXBO-
PIOBaHHS, HEOE3MEUHICTD JIJISl JKUTTS 1 3I0POB s, JIyKe
Ba)XJIMBOIO € BYaCHA 1 TIOBHA Teparlisi 1aHOi rPpyIy ma-
LII€HTIB.

MeTta po6oTH — IOCTIIUTH aCOPTHMEHT JIIKAPCHKUX
3aco0iB (JI3) miust APT (ATC-xon JOSA — IIpoTuBipycHi
3aco0u mpsMoi Aii), siKi mpeAcTaBieHi Ha GpapMareBTHY-
HOMY PUHKY YKpaiHH, Ta MPOaHAI3yBaTH CIIOKUBAHHS
naHoi rpynu JI3 3 METOr OLIHKK TTOBHOTU OTPUMAaHHS
HeoOX11HOT Tepartii XBOpUMH.

Marepiaau Ta metoan. /[iist aHamizy acopTUMEH-
Ty JI3 nnst APT Ha dapmaneBTHaHOMY pUHKY YKpaiHu
Ta 'y CBITi KOPUCTYBAIHCH pecypcamu LleHTpy criBmparti
BOO3 3 MeTo010Tii CTaTUCTUYHOTO aHAII3Y JIIKapCh-
KHX 3aco0iB [7] Ta JlepKaBHHM pEeCcTPOM JTIKAPCHKHX
3ac00iB Ykpainu [8].

[pencrapieni Ha GapMareBTHIHOMY PUHKY YKpaiHU
JI3 mns APT (rpyr JOSA: JOSAE, JOSAF, JOSAG, JOSAR)
aHaJTI3yBaJIM 3a JJAHUMH aHAJIITHYHOT CUCTEMH JIOCITiI-
JKeHHs (DapMaIleBTUYHOTO pUHKY «DapMcTaHIapT KOM-
manii «k MOPIOH» [9].

Jns pospaxynky cnioskuanHs JI3 mist APT Buko-
pucroByBaim yHidikosany ATC/DDD-merononorito, pe-
komeH0Bany BOO3. Sk 0 JMHMIIIO BUMIPIOBAHHS CIIO-
YKUBaHHS JTIKapChbKUX 3ac00iB BUKOpUCTOBYyBamu DDD
(Bcranosnena no60Ba j103a (Defined Daily Dose)) 3 ypa-
xyBaHHSIM ATC-kony, 1110 XapakTepu3ye MOKa3aHHs J10
3actocyBanHs [10].

Jlyist po3paxyHKiB CIIOXKHBaHHS KOPUCTYBAJIUCH Ta-
KUMU (popMyIIaMu:

KinpkicTs mpemapary (1)

DDDs = , (D
DDD (r)

110 O3HAYA€E KIJIBKICTh CIIOKUTUX JI03 3a TICBHUH MEPiof,
y JAHOMY JTOCII/IKEeHH] — piK.

DDDs - 1000
YHCENBbHICTD HACEITCHHS - 365

DDDs/1000 sxuremniB/aeHs = 2)
o nokasye kKinbkicte DDDs neBuoro JI3, siki Oysiu
CIOXKHTI BIIPOIOBK KOXKHOTO JHSI OJTHIEFO TUCSYECHO JIFO-
Jieid 3 OMYJISAIIT BIIPOJOBK POKY.

KinpkicTs mpemapary (1)

PDDs = 3)
Cepennst 1060Ba 103a,

110 NPU3HAYAETHCS (T)

PDDs -1000
9HCENBHICTD HACEICHHS - 365

PDDs/1000 >xuremnis/nens = 4)
[Tokasuuk PDDs, a 3 Hporo i mokasauk PDDs/1000
KUTEJIB/IeHb 00paxoByBaJUCh NMPH BU3HAYCHHI CIIO-
KUBAHHS THX Tpenaparis, JUIst SKUX He OyJlo BH3HA-
yeHo DDD Ilentpom cmisnparni BOO3 3 metomosorii
CTaTUCTUYHOTO aHaJi3y JIIKApChKUX 3ac00iB [7].

VY mificyMKy pe3ysibTaTu MigpaxyHKy MOKa3HHUKIB
PDDs/1000 >kurenis/nens Ta DDDs/1000 >xurenis/ 1eHb
iICyMOBYBaJIUCh 10 KoxkHin MHH.

VY po3paxyHKax BUKOPHUCTOBYBAIU TaKi JAaHi:

1) uucenpHICTH HaceneHHs B YKpaiHi 3 nanux Jlep-
YKaBHOT CITy»Ou cTatucTuku Ykpainu (2017 — 42485473,
2018 — 42269802, 2019 — 42153201) [11];

2) KiJIBKICTh 3apEECTPOBAHUX OCI0 3 MiATBEPIKEHIM
BlJI-crarycom i3 manux LleHTpy rpomManchKoro 310poB’st
MO3 VYkpainu [4] Ta Indpopmariiinoro 6ronerens Ne 50
«BUI-indexmuist B Ykpaini», Buganoro y 2019 poui [12]
(2017 - 136 378, 2018 — 169 433, 2019 — 142 076).

Pe3yabraTn Ta ix o6roBopenHsi. AHani3 o0csriB
CIIO)KMBAHHSI aHTHUPETPOBIPYCHHX JIIKAPCHKUX 3aCO0IB
(APBJI3) BusiBUB TeH/ISHIIIO 70 TX 30i1bieHHs y 2017-
2019 poxax (Tabm. 1).

BukopucToByIOUHM 1aHi 110 YHCETBHOCTI HACEICHHS
VYKpaiHu Ta KiJIbKOCTI 3apeecTpoBaHUX 0ci0 3 MiATBEp/I-
xkeHuM BlJI-crarycom, poOumMo po3paxyHok % Hace-
neHHs, mo mae BlJI-craryc mo pokax. Y 2017 pori —
0,32 %, 2018 — 0,40 %, 2019 — 0,34 %.

Takox criocrepiraemo, o tinbku 0,15 % HaceneHHs
criokuBaio JI3 mns APT y 2017, 0,18 % — y 2018 Ta
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CrnoxxmBazHs npenaparis st APT B Ykpaini 3a 2017-2019 poxu

Tabmusa 1

MHH CnoxunBaHHsa (DDDs) CnoxunsaHHA (DDDs/1000/0eHb)
2017 2018 -l kB 2019 2017 2018 -1l k& 2019

JO5AEO3 PutoHasip 9532,67 10743,14 30040,81 0,000615 0,000696 0,003959
JO5AEO08 Ata3zaHaBip - - 426180,00 - - 0,056168
JO5AE10 flapyHasip 46227,48 47614,51 60101,02 0,002981 0,003086 0,007921
JO5AFO1 3upoByauH 42408,00 32636,59 21488,00 0,002734 0,002115 0,002832
JO5AFO5 JlamiByauH 1128746,18 | 651557,45 | 467562,48 | 0,072788 0,042231 0,061622
JO5AF06 Abakasip 423163,33 | 27321687 | 1584857 0,027287 0,017709 0,002089
ﬁiﬁ%ﬁl‘z:ﬁd’“'p 1418617,61 | 82411632 | 54932699 | 0,091481 0,053415 0,072398
JO5AGO1 HegipaniH 4620,00 336484,03 1680,00 0,000298 0,021809 0,000221
J05AGO3 EdasipeHs 2158646,59 | 2263170,99 | 2572850,66 | 0,139203 0,146688 0,339087
JO5AGO4 ETpasipuH 5970,00 8550,00 6870,00 0,000385 0,000554 0,000905
f%i’:ﬂ?g;ﬂiﬁ”osy“”” 3047337,13 | 5277094,11 | 94311000 | 0,196512 | 0342036 | 0,124297
f‘z\%'gig;ga""my””” 171930,00 | 2760902,49 | 885133,66 | 0,011087 0,178948 0,116656
JO5AR03 TeHodoBIp
[M30MpOKCHA i 2020038,02 | 6337726,64 | 434494431 | 0,130264 0,410781 0,572639
EmMTpryuTabiH
JO5AR06 EMTpnunTabiH,
TeHohOBIp AN30NPOKCUN 350460,00 | 8509277,10 | 2048430,00 | 0,022600 0,551531 0,269972
i EdaBipeHs
ijgsmﬁglgé?sn'“amp 11461939,04 | 349842,40 | 3996380,07 | 0,739138 0,022675 0,526700
JO5AR11 JlamiByguH,
TeHodoBIp AM30NPOKCUN 506370,00 354,18 - 0,032654 0,000023 -
i EdaBipeHs
Pasom 22796006,05 | 27683286,82 | 16369946,57 | 1,470027 1,794297 2,157466

0,22 % y 2019 pp., a e o3Hayae, mwo TiAbKU 46,9 %
oci6 3 miarBepmkennm BlJI-crarycom orpumyBanu APT
y 2017 poui, 45 % —y 2018 poui i 64,7 % —y 2019 poui
BIIPOJOBXK MEPLIOTO MiBPivUs.

[Ipu po3paxyHKax 3a IHIIMM MiAX0I0M OTPUMYEMO
Malixe iIeHTH4YHI pe3ynbTaru (Tabn. 2). Hanpukian,
MpUITycKaeMo, mo kokeH BlJI-indikoBanuii moBuHEeH
OTpHUMAaTH OJIHY /103y oxHoro npenapaty it APT kox-
HOTO AHS BIIPOAOBXK POKY. Buxonsum 3 1mux naHux, B
VYkpaini noBuHHO Oyno 6 Oytu cnioxkuto 49 777 970
(136 378 xBopux x 365 nHiB) 103y 2017 pori.

Bceboro 3a nepion 2017 poky Oyio CIIOXKHUTO TUIBKH
22 796 006,05 mo3, mo nopiBHioe 45,8 % Bix 100 %

moTpedu y mpemnaparax JaHol TPyId, a TaKOX BiaAIoO-
Bimae gacrtmi oci6 3 BlJI-crarycom, siki oTpumMyBaiu
JKyBaHHS, BijI ycix 3apeectpoBanux BlJI-indikoBannx
y 2017 porii.

Cranom Ha 01 kBiTHS 2019 poky Oyro 3apeecTpoBa-
Ho 142 076 BlJI-no3utuBHUX mrojeit [4]. Po3paxoBaHo,
1o 3a nepmie miBpigus 2019 poxy BoHH MOBUHHI OTpH-
matu 25 573 680 (142 076 xBopux x 180 muiB) DDDs
APBIJI3. 1o ¢akTy BU3HAYEHO, 11O CMOXKHUTO TIIHKU
16 369 946,57 DDDs, mo BKkasye Ha Te, [0 TIIbKH
64,01 % BLUI-indixoBarnx orpumysaim APT. 3a Takoro x
CXEMOIO PO3pPaxOBYBAIIH BiJICOTOK XBOPHUX, SIKi OTPUMY-
Bamu APT y 2018 pori (Tabm. 2).

Tabmuis 2
Haui 3i cnoxxnBanus APBJI3 BIJI-indikoBaHumu ocobamm
Pik 2017 p. 2018 p. I-Il kB. 2019 p.
KinbKicTb 0ci6 3 nigTBepaeHum BIJ1-ctatycom 136 378 169 433 142 076
MepepbayyBaHa KinbKictb cnoxutx DDDs APBJ13 49777 970 61843 045 25573680
Cnoxuti DDDs 22 796 006,05 27 683 286,82 16 369 946,57
% oci6 3 nigTBepaxeHuM BlJ1-ctatycom, siki otpumanu APT 45,8 44,76 64,01
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Tabmma 3
KinbkicTb 3apeecTpoBanux Topropux Ha3B APBJI3 B Ykpaini 3a I-1I kBapran 2019 poky
. . TH 2019 p. (-l kB.)
Ne | ATC-kop MHH (mi>kHapopHa TpaHcKpunuis) 3apeecTpoBaHo | BIKOPUCTOBYETHCA
JO5AE Protease inhibitors/IHri6iTopu npoTteasu
1 03 Ritonavir/PutoHasip (RTV a6o/r) 2 2
2 07 Fosamprenavir/@ocamnpeHasip (FPV) 2 -
3 08 Atazanavir/Ata3zaHagip (ATV) 3 1
4 10 Darunavir/OapyHasip (DRV) 8 4
Bcboro TH y rpyni 15 7
JO5AF Nucleoside and nucleotide reverse transcriptase inhibitors/
Hykneo3npgHi i HyKneoTuaHiiHribiTopy 3BOPOTHOI TPaHCKPUNTa3K
5 01 Zidovudine/3upoByauH (ZDV), a Takox AsugoTtumignH (A3T) 11 2
6 02 Didanosine/AduaaHo3uH (ddl) 3 -
7 05 Lamivudine/JlamiByguH (3TC) 13 4
8 06 Abacavir/Abakasip (ABC) 2
9 07 Tenofovir disoproxil/TeHodosip (TDF) 4 2
Bcboro TH y rpyni 37 10
JO5AG Non-nucleoside reverse transcriptase inhibitors/
HeHykneo3npHi iHri6iTopy 3BOPOTHOI TPaHCKPUNTa3n
10 01 Nevirapine/Hegipanin (NVP) 7 1
11 03 Efavirenz/E¢asipeHns (EFV) 9 2
12 04 Etravirine/EtpaBipuH (ETR) 2 2
13 05 Rilpivirine/PunnisipuH (RPV) 1 -
Bcboro TH y rpyni 19 5
JO5AR Antivirals for treatment of HIV infections, combinations/
MpoTuBipycHi 3acobwu ansa nikysaHHaA BlJ1-iHdekuii, kombiHauii
14 01 Zidovudine and Lamivudine//lamiByauH i 3ngosyauH 9 1
15 02 Lamivudine and Abacavir/A6akasip i JlamisyanH 4 3
(ABC/3TC abo KVX)
16 03 Tenofovir disqproxil and Emtricitabine/TeHodoBip 5 5
i EMTpuyuTabin (TDF/FTC abo TVD)
17 06 Emtricitabing, Tenofovir glis.oprox_il and Efavirenz/ 4 2
EmTpuuntabiH, TeHodoBip i EdaBipeHs
18 08 Emtricitabine, Tenofovir disoproxil and Rilpivirine 1 -
19 10 Lopinavir and Ritonavir/floniHasip i PutoHasip (LPV/r) 7 6
20 1 Lami\_/udine, Ten.ofovir C!isoproxil gnd Efavirenz/ 2 _
EdasipeHu, JlamisyauH i TeHodosip (EFV/3TC/TDF)
21 12 Lamivudine and Tenofovir disoproxil 1 -
22 13 Lamivudine, Abacavir and Dolutegravir 2 -
23 14 Darunavir and Cobicistat 1 -
24 18 Emtricita.b'ine, Tenofovir alafenamide, Elvitegravir 3 _
and Cobicistat
Bcboro TH y rpyni 35 14
Pasom 106 36

3a ganumu BOO3 y cBiTi HamidyeThesa 52 MiXkHa-
ponni HenarenTosani Ha3Bu (MHH), siki MOXXyTh BUKO-
pucToByBarTuch s JiikyBarus BUJI/CHI/, 3 uux 24 MHH
3apeecTpoBaHoO B YKpaiHi, a aKTHBHO BUKOPHUCTOBYBA-
muck y 2019 poui tinbku 15 MHH (Ta6m. 3).

3a maanmu J{epKaBHOTO PEECTPY JIKAPCHKHUX 3aCO0IB
VYipainau [§] y mepromy miBpiwdi 2019 poky 3apeecTpoBaHO

106 Toproeux HazB (TH) JI3 mmst APT. 3 mux Timeku 40 %
(36 TH) BuxopucroByBasmch 3a I-1I kBapram 2019 poky
(mami cuctemu «Dapmcraraapt» komrasii «MOPIOH» [9]).

V Tabi. 4 peansHo npencrasieni Ti MHH nikapcs-
KHX 3ac00iB Ta KinbKicTh ix TH, ki 3aKymoByBainch
nepskaBoro ta Llentpamu BIJI/CHI ans nposenaeHHs
APT y nocnimxyBaHuii Iepiof.
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Tabmuusa 4

Acoptument APBJI3, peanbHO IpecTaBIeHNX Ha (papMalieBTUYHOMY PUHKY
Ykpainu Bupogosx 2017-2019 pokis

. . TH
Ne | ATC-kop MHH (mi>kHapopHa TpaHcKpunuis) 2017 | 2018 | 2019 (Ml xB)
JO5AE Protease inhibitors / IHribiTopun npoTteasun
1 03 Ritonavir/PutoHasip (RTV a6o/r) 2 4 2
2 08 Atazanavir/Ata3aHaBip (ATV) - - 1
3 10 Darunavir/JdapyHasip (DRV) 4 4 4
Bcboro TH y rpyni 6 8 7
JO5AF Nucleoside and nucleotide reverse transcriptase inhibitors/
Hykneo3npaHi i HykneoTuaHi iHribiTopn 3BOPOTHOI TPaHCKPUMTa3M
4 01 Zidovudine/3upoBynuH (ZDV), a Takox AsmpgotumianH (A3T) 3 4 2
5 05 Lamivudine/JlamiByguH (3TC) 8 7 4
6 06 Abacavir/Abakasip (ABC) 3 4 2
7 07 Tenofovir disoproxil/TeHodogip (TDF) 4 5 2
Bcboro TH y rpyni 18 20 10
JO5AG Non-nucleoside reverse transcriptase inhibitors/HeHykneo3ugHi iHri6itopu 380pOTHOI TPaHCKPUMTa3M
8 01 Nevirapine/HegipaniH (NVP) 1 5 1
9 03 Efavirenz/EdaBipeHs (EFV) 2 5 2
10 04 Etravirine/EtpaBipuH (ETR) 1 1 2
Bcboro TH y rpyni 4 11 5
JO5AR Antivirals for treatment of HIV infections, combinations/
MpoTuBipycHi 3acobu ans nikyBaHHaA BIJ1-iHdeKuii, KomGiHaLiT
11 01 Zidovudine and Lamivudine/JlamiByauH i 3ugoByauH 3 6 1
Lamivudine and Abacavir/A6akagip i JlamiByanH (ABC/3TC
12 02 260 KVX) 1 6 3
13 03 Tenofovilt disoproxil and I?mtricitabine/ 5 4 2
TeHodoBip i EMTpuuwmTabiH (TDF/FTC abo TVD)
Emtricitabine, Tenofovir disoproxil and Efavirenz/
14 06 EmTpuunTtabiH, TeHodpoBip i EdaBipeHs ! 6 2
15 10 Lopinavir and Ritonavir/JloniHasip i PutoHasip (LPV/r) 7 3 6
16 1 Lamiyudine, Ten.ofovir c!isoproxil iand Efavirenz/ 1 1 _
EdasipeHu, JlamiyauH i TeHodosip (EFV/3TC/TDF)
Bcboro TH y rpyni 15 26 14
Pasom 43 65 36

Kinekicte TH, siki npeacTaBieHi Ha GpapMaLeBTHY-
HOMY PUHKY YKpainu, 3poctana Big 43 THy 2017 poui
1o 65 TH y 2018 poui Ta 3uusmnacs g0 36 TH y nep-
momy miBpiuyi 2019 poky (Tabm. 4).

BucHoOBKH Ta nepcrieKTHBH NOAAIBLIINX J0CT/IKEHb

1. 3a mepiox 3 2017 poky 1o 2019 pik BU3HA4YEHA TCH-
JICHITis 1O 30UTBIIICHHS CTIOXKUBAHHS ripenaparis st APT
3 1,47 DDDs/1000/nens 3a 2017 pik no 1,79 DDDs/ 1000/
nenb y 2018 pori i 1o 2,18 DDDs/1000/ness 3a [ miBpiuust
2019 poky. Ase unciio oci0 3 nminreepmrkeruM BLI-crarycowm,

sIKi oTprMYIOTh APT, 3amiiaeTbcst HUKIAM Bif 3araibHOT
KibKocTi iHikoBanux. Y [-my miBpiyui 2019 poky ueit no-
Ka3HUK cknanas 64,7 % Bin ycix BlJI-indikoBanux.

2. B VYkpaini y 2019 poui 3apeectpoBano 24 MHH
APBJI3, y cBiTi icaye 52 MHH, a peanbno Ha dapma-
LEBTUYHOMY PHHKY YKpaiHH MPEeCTaBICHO Ta BUKOPUCTO-
Byetbest 15 MHH, npencrasnenux 36 TH JI3. Lle moxe
OyTu poctartHiit acoprument st 100 % 3abe3nedeHHs
APT ycix BUJI-nmo3utuBHux oci6 B YkpaiHi.

Konduikr inTepeciB: BiacyTHiil.
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EKCMNEPUMEHTAJIbHA TA KIMIHIYHA ®APMAKONOIA

VIK 615.254.1 https://doi.org/10.24959/nphj.20.18
I. I. [lleBoB

HarnionanbHuii papmaneBTHUHUIN yHIBEpCUTET, YKpaiHa

HdocnigxeHHA ropMoOHONOAIOHMX BNacTUBOCTEM IMiOKCUPEHY

MeTa po6oTu. BMBUMT MOXIMBY B3aEMOLIHO MMIOKCUPEHY (HOBOI CEYOriHHOI CyOCTaHLii — MOXiAHOTO 2-OKCOiIHAOMIH-
3-rmioKCMoBOi KMCNOTK) 3 HUPKOBUMM peLienTopammn MiHepanoKopTUKoCcTepoigiB. 3’AcyBaTn MOXnuBy ponb goda-
MiHoMoAibHOro BNNMBY y peanisauii HUPKOBUX edeKTIB IMIOKCUPEHY, a TaKoX MPOBECTN AOCMIAXKEHHS eDeKTUBHOCTI
0HOYaCHOro 3acTOCYBaHHS iHribITOpIB JO0aMiHOBMX PELIENTOPIB Ta rMiOKCUPEHY.

Marepianu Ta MmeToaun. B ekcnepnmeHTi Ha LLypax BUBYEHO B3AEMOLIHO FMiOKCMpPeEHyY 3 nepndepudHUMN HUPKOBU-
MU peuenTopamu godamiHy Yyepes BMnmB cyOcTaHLji Ha aiypes B ymoBax briokagm TakvMx peLenTtopiB 4OMMNepUAOHOM
(6riokaTtopom nepucepunyHMx peuenTtopie godamiHy) gosoto 50 mr/kr. BusHauanuch giypes, eKcKpeList HaTpito i kanito
BNPOAOBX 2 roaviH. [OoCnimKeHo BNNVB MMIOKCMPEHY Ha peLenTopu MiHeparoKOPTMKOIAIB Ha TNi YacTKoBoi Griokaam
LMX peLenTopiB CNipOHONakTOHOM nepoparnbHo fo3oto 20 mr/kr. JocnigxeHi BoAHWUI Aiypes, eKckpeLis HaTpito i karito
3a 2 roguHu.

Pe3ynbraTy Ta ix 06roBopeHHs. BctaHoBNEHi CTUMYnNALiS rMiOKCMPEHOM BOAHOTO Aiype3y BHACNAOK NOCUMEHHS
HMPKOBOrO KPOBOTOKY, aKTMBaLlist HaTpilype3y BHaCMiAOK NpUrHideHHsa peabcopbuii HaTpito B pe3yneraTti BNMBY Ha
eniTenin kaHanbuiB HeOPOHY, CTUMYNSALISA HaTpiypesy | 3HKEHHS Karniiype3y BHACMigoOK NPUrHIYEHHST CekpeLii anb-
[OCTEpPOHY B HAHUPKOBUX 3aro3ax.

BucHoBKW. [MiokcMpeH Mae BNacTMBOCTI aroHiCTa HUPKOBMX peLenTopiB AodaMiHy, OCKINbKN CIPUYNHAE HUPKOBI
edekTun, BnacTuei fodaMiHy i NOB’A3aHi 3 akTnBaLieto nepudepnyHnx godamiHoBUX peLenTopis. [MiOKCUpeH He € aHTa-
FOHICTOM HUPKOBUX PELENTOPIB anbA0CTEPOHY.

Knroyoei crioea: eniokcupeH; noxioHi 2-oKcoiHAomiH-3-2ioKcunoeoi kucnomu, 0iypemuyHa akmugHIiCmb;
aecoHicm HUpkKosux peuernmopie dohamiHy; KOHKypPeHMHUU aHma2oHicm asibO0CMEPOHyY

I. I. Shevtsov
National University of Pharmacy, Ukraine

The study of hormone-like properties of glioxyren

Aim. To study the possible interaction of glioxyrene (a new diuretic substance — a derivative of 2-oxoindoline-
3-glyoxyllic acid) with renal receptors of mineralocorticosteroids; to find out the possible role of the dopamine-like effect
in the renal effects of glioxyren, as well as study the effectiveness of the simultaneous use of inhibitors of dopamine
receptors and glioxyren.

Materials and methods. In the experiment in rats the interaction of glioxyren with peripheral renal receptors of
dopamine was studied through the effect of the substance on diuresis under blockade of these receptors with domperi-
done (a blocker of peripheral receptors of dopamine) in the dose of 50 mg/kg. Diuresis, excretion of sodium and potas-
sium were determined for 2 hours. The effect of glioxyren on the receptors of mineralocorticoids on the background
of the partial blockade of these receptors by spironolocton in the oral dose of 20 mg/kg was studied. Water diuresis,
excretion of sodium and potassium was studied for 2 hours.

Results and discussion. It has been found that there is the stimulation of water diuresis with glioxyrene as a result
of strengthening of the renal blood flow, activation of sodium excretion due to inhibition of sodium reabsorption as a result
of the effect on the epithelium of the nephron tubules, stimulation of natriurea and reduction of potassium due to inhibi-
tion of aldosterone secretion in the adrenal glands.

Conclusions. Glioxyren has the properties of a dopamine renal receptor agonist as it causes renal dopamine-
specific effects associated with the activation of peripheral dopamine receptors. Glioxyren is not an aldosterone renal
receptor antagonist.

Key words: glioxyren; derivatives of 2-oxoindoline-3-glyoxyllic acid; diuretic activity; dopamine-renal receptor
agonist; antagonist of aldosterone

. N. leBuos

HauunoHanbHbIN (hapmaueBTUYEeCKUn YHUBEPCUTET, YKpanHa

UccnepoBaHne ropMoHONOA06OHbLIX CBOMCTB MMMOKCUMpPEHa

Lenb pa6oTbl. M3yuntb BO3MOXHOE B3aMMOAEWCTBUE FMNOKCUPEHA (HOBOE MOYErOHHOE BELLECTBO — MPOM3BO-
OHOE 2-OKCOVHAOMMWH-3-TMMOKCUMTOBOW KMCMOTbI) C MOYEYHBIMU PELENnTOPaMu MUHEPAaroKOPTUKOCTEPOUAOB. BbIACHUTL
BO3MOXHYIO pOrib 40DaMNHONOL400OHOIo BNVSHMSA B peann3auumn nodeqHbix P EKTOB MNOKCUPEHa, a Takke nsyunTb
3P PEKTUBHOCTL OAHOBPEMEHHOIO NPUMEHEHUS MHIMBUTOPOB AOPaMUHOBBLIX PELIENTOPOB U MMOKCUMPEHA.
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MaTepuanbl u meToAbl. B akcnepumeHTe Ha Kpbicax U3y4eHO B3aMMOLAENCTBUE IMMOKCUPEHA C Nnepudepuyeckn-
MW NMOYeYHbIMM peuenTopamy godamnHa: BnmsHWe cybcTaHuMm Ha aMypes B yCnoBusix 6nokaabl 3TUX peuenTopoB
aomnepuaoHom (bnokatopoM nepudepudeckmx peuentoposB gogamuHa) B fode 50 mr/kr. Onpegenanucbk anypes,
3KCKpeLUst HaTpus U Kanusi B TedeHne 2 yacoB. MccrienoBaHo BNMsiHWE MMMOKCUPEHa Ha peLenTopbl MUHEepParokopTu-
KOMAoB Ha hoHe YacTUyHOW Briokagbl 3TUX PeLenTopoB CMMPOHONAKTOHOM BHYTpb B Ao3e 20 mr/kr. iccnegoBanucb

BOAHbIN anypes, SKCKpeuna HaTpmua 1 Kanua 3a 2 vaca.

Pe3ynbraThl U UX obcyxaeHue. YCTaHOBMEHbI CTUMYMALMS FMOKCUPEHOM BOAHOTO AMypesa BCMeACTBUE YCu-
JIEHUSI MOYEYHOTO KPOBOTOKA, akTUBaLMsSi HAaTpUype3a BCNeacTBue yrHeTeHus peabcopbummn HaTpusi B pesynbraTe
BO3AEVCTBUS Ha 3NUTENUI KaHanbLeB HedpoHa, CTUMYMSLUS HAaTPUlypesa U CHUXKeHWe Kanuiypesa BCeacTBue

YrHeTeHna cekpeunn anbaoCTepoHa B HaanovYe4yHuKax.

BbiBoabl. [MnokcmpeH obnagaeT CBOMCTBaAMM aroHUCTa NOYEYHbIX pPeLenTopoB AodamMmnHa, NOCKOMNbKY Bbi3blBa-
€T noyeyHble 3adhheKTbl, MpUcyLLMe AodaMyHy U CBA3aHHbIE C akTUBaLMen nepudepuyeckmx 4opaMUHOBLIX peLen-
TOPOB. [TIMOKCMPEH HE ABMNSIETCA aHTaroHUCTOM MOYEYHbIX PELIENTOPOB anbAoCTEPOHA.

Knroyeenbie crioga: efluoKCUPEH; NPou3800HbIe 2-OKCOUHOOMUH-3-2r1uoKcunoeol Kucnomsl; duypemudeckas
aKmugHOCMb; a2oHUCM MOYEYHbIX peuenmopos 0othaMuHa; KOHKYPEeHMHbIU aHmagoHuUcm anb00cmepoHa

Beryn. [iyperuuni 3acobu € cy4acHOIO IMPOKOBKH-
BaHOIO TPYIIOIO JIKAPCHKUX 3aC00iB, 10 3aCTOCOBYIOTHCS
MPU XPOHIYHIN CepLeBO-CyANHHIM HEAOCTaTHOCTI, Tiep-
TOHIUHIH XBOpoOi, neprepraHnx Hadpsikax Tomo. [lompu
YHCJICHH] TIepeBark HasBHUX A1yPETHKIB, iCHY€e MOTpe-
0a CTBOpEHHsI HOBUX IpenapariB bOro kiacy. Y chepi
MOUIYKY HOBHX JAIypPETHUKIB MEPCIIEKTUBHOIO € TrpyIia Mo-
X1THUX 2-OKCOIH/IOJiH-3-TITIOKCHUIIOBOT KUCIIOTH, CEPEeT
SIKMX MH BUIUTMIIM CYOCTaHIII0, YMOBHO Ha3BaHy «IJi0-
KCHUpPEH», 110 B MOMEPEeIHIX eKCIepUMEHTaX MPOsSBUIIA
BHCOKY CEUOTiHHY aKTHBHICTb.

JliteparypHi AaHi cBiquaTh Npo BaXKIMBY POJb 1ogda-
MIHOBHUX PELENTOPiB Y peryssiuii BOJHO-COIbOBOro Oa-
JIAHCY OpraHi3My uepes3 BIUIUB Ha TOHYC apTepion [1],
peabcopOItito HATPiro Ta BOJM EIITENIiEM KaHAJBIIIB He-
(bpony [2], cexpeliro anpI0CTepOHY KipKOBOIO PEUOBH-
HOIO HaJTHUPKOBUX 3a1103 [3] Tommo. OCKiIbKY 3a JaHU-
MU JIITepaTypH MOXiJHI IHA0IY € IPSIMUMHU aroHiCTaMu
nodaminoBux peuenTopis [4] (IMOBIpHO, 1 TOXiHI 2-OKCO-
IHIOMIH-3-TTIOKCHUIIOBOT KHUCJIOTH), 8 TAKOXK Oepydu 110
yBar" J0BEJECHY 3AaTHICTh ACSIKUX CIOPIJHEHUX 1HJO-
JIy CHOJIYK (iHAOMETalMHY) NPUTHIYYBaTH aKTUBYIOUHN
BIUMB aHriorensuny Il Ta anriorensuny III Ha cunTe3
aJIBJIOCTEPOHY B HaJHUPHUKaX [5], Oyso BUpILIEHO J0-
CJIIIUTH BILJIMB ITIOKCUPEHY Ha OCHOBHI ITOKAa3HUKH Jli-
SUTHHOCTI HUPOK 33 YMOBH OJIOKa/Ii peLienTopiB AodaMiny.

Mera. BuBunti MOXIIMBY B3a€EMOJIIIO TIIIOKCHPEHY 3
HUPKOBHMH PELEITOPAMHU MiHEPaTOKOPTHKOCTEPOIiB.
3’sicyBaTi MOXKJIUBY POJIb 10(aMiHONIOAIOHOTO BILIHBY Y pe-
aymizari HUPKOBUX e(DeKTIB ITIOKCUPEHY, & TAKOXK 3IHCHIIIN
JOCIIKEHHS €)eKTHBHOCTI OAHOYACHOTO 3aCTOCYBAHHS 1H-
ribitopiB Jo(haMiHOBUX PELENTOPIB Ta TIIIOKCHPEHY.

Marepianm Ta meToau. B3aeMoiro TioKcHpeHy 3 Tie-
pudepUIHUMH HUPKOBUMH PELIETITOPaMH 10(aMiHy BUB-
YaJy yepe3 BIUIMB cyOcTaHIil Ha Jiype3 B yMoBax 0J0-
KaJli TAaKUX PELEeNTOPiB MpernaparoM JOMIEPUIOHOM
(Cmoxaropom nepuepuvIHuX peuenTopiB fodaminy).

B excnepuMeHTi 3 BUBHAYCHHS] aHTUA1YPETHUHOT
(Csroxyrouoi) 1031 TOMIIEPUAOHY OyiH 3aiTyueHi 7 rpym
OLIMX HeMHIHHMX LTypiB pi3HOi cTati Macoro 165,0-185,0T.
Koxna rpyna napaxosysana 7 tBapuH. Lllypu 1-i rpy-
1 OTPUMYBAJIH JIMIIE BOJHE HABAHTAXXCHHS 3 PO3pa-
XyHKY 25 MJI/KT (KOHTPOJIb), 2-a TpyTa OTpUMyBaJia J0-
JATKOBO JIOMIEPHUIOH MEPOPaTbHO MUTOMOIO 03010
10 mr/kr; 3-5 rpyna — gomiepuaod 20 mr/kr; 4-a rpy-

na — 30 mr/kr; 5-a — 40 r/kr; 6-a Tpyma — 50 mr/kr;
7-a rpyna — 60 mr/kr. TBapuHM 3HaXOIMIHNCH B 1HIU-
BilyaJIbHUX OOMIHHHX KIIITKaX, BpaXOByBaJlach KiIbKICTh
BUJIUIEHOT cedl 3a 2 TOAUHH.

JlocnipkeHHs! BIUIMBY [IIOKCUPEHY Ha PeLeITOPH J10-
(amiHy mpoBezieHi Ha Iypax-camsix Macoro 170,0-190,0 t,
posnozninenux Ha 4 rpynu no 10 TBapuH y xoxHii. Lypn
1-0f rpynu OTpuMyBaJIH JIMILIE BOAHE HABAHTAKEHHS 3 PO3-
paxyHKy 25 miu/kr macu 3a MetonoM €. b. bepxina [6].
TBapunu 2-01 rpynu OTpUMYBaJU 10JATKOBO IJTIOKCH-
peH 3 po3paxyHky 37,1 mr/kr macu. [lingocmigni uypu
3-0i rpynu OTPUMYBaIX BOIHE HABAaHTAKECHHS, IIIIOKCH-
peHy 1031 37,1 MI/KT i JOMIIEpHIOH 3 po3paxyHKy S0 MI/Kr
Macu Tina. TBapuau 4-0i Tpynu oTpUMyBajIH AOMIIEPHU-
JIOH TIUTOMOIO JI030F0 S50 MI/KT 1 BOIy B KUTBKOCTI 25 MIT/KT.
BumiproBaBcs niypes 3a 2 ronnHu, BU3Hadajgach KOH-
LEHTpaLisl 10HIB HATPIIO Ta Kalilo y cedi 32 METOAOM
noiyM’siHoi hotomerpii [7].

JlocaikeHHsT MOKIIMBOTO BIUIMBY INIIOKCHPEHY Ha
peLenTopy MiHEpaIOKOPTUKOIAIB POBOIMIIN 3 BUKOPHUC-
TaHHSIM CIIIPOHOJIAKTOHY (BepoiumipoHy) ¢ipmu «leneon
Pixtep» (YropmunHa) nepopaisHo 103010 20 mr/kr [8].
ExcriepuMeHT mocTaBieHui Ha 4-X Tpynax LIypiB Kijlb-
kictio no 10 romis 1 macoro 160,0-180,0 r: 1 rpyna — iH-
TaKTHUH KOHTPOIIb; 2 TpyIia — IIypH, SIKUM BBOIMIIH TJTi-
okcupeH y 1031 37,1 mr/kr (ElL,); 3 rpyna — TBapuHH, 110
OTPUMYBAJIH CITIPOHONAKTOH 7103010 20 Mr/Kr; 4 rpymna —
CyMiCHE BBEICHHS INIIOKCUPEHY 1 CIIPOHOIAKTOHY.

Pesynbrari nociimkeHHs Oyau onpanboBaHi METO-
JaM{ HEeTlapaMEeTPUYHOI CTATUCTUKU 3 BUKOPUCTAHHSIM
t-xputepito CtbrofenTa [9].

PesyabraTn Ta ix o0ropopenns. [lepmum erarom
EKCIIEPUMEHTY — BCTAHOBJICHHSI ONITUMAJIBHOT JI03H JI0OM-
MIEPHUIIOHY, SIKa BUKJIMKAE MAKCUMAIbHUI aHTHATypEeTHY-
HUi edexrt. Bxke nmepira BunpoOysana fgo3a (10 Mr/kr)
MoKa3aja TeHJEHIIIIO 10 3HWKEHHS CCYOBHIUICHHS (3HH-
XKeHHs aiypesy Ha 11,4 %, p > 0,05). Jozam nommepu-
noHy 50 mr/kr i 60 MI/KT BiInoBiamu Maiike OJHaKOBi
MOKa3HUKMU (3HMKEHHs niypesy Ha 41,2 %, p < 0,05).
TakuM 4MHOM, ONTUMAJIbHA TUTOMA 71032 AOMIIEPHIOHY,
sIKa BUKJIMKa€ MaKCUMaJIbHUN aHTUAIYPETUUHHUN e(eKT,
cranoBuiia 50 Mr/Kkr.

Amnarni3 pe3ynabrariB 10CHiHKEHb BIUTUBY IJTIOKCHpe-
Hy Ha peuenTtopu aodamiHy mokasas, IO 3a YMOBH
OJIOKa/IU PELIENTOPIB CIIOCTEPIraiocsl SMEHILICHHS 00’ €My
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Puc. 1. Bnnue rniokcmpeHy Ha ceqoBuAinbHy yHKLi0 HUPOK 3a ymMoBYM Griokaau godamMiHoBux peuenTopis, p < 0,05

BUJIIIEHOI cedi Ha 78 % 110710 rpymnu KoHTpodtto (p < 0,05)
(puc. 1). Takox cnoctepiraaocst 3HUKEHHS EKCKpeIIil
ioHiB Hatpito y 1,64 pa3u moa0 koHTposo (p < 0,05),
3HIDKEHHSI eKCKpellil 10HiB kamiio y 1,48 pa3u BigHOC-
HO NIOKa3HUKIB KOHTPOJbHOI rpymu (Tadm. 1). Otpuma-
HI pe3yJbTaTH CBIqYaTh, 0 BUAUICHHS 3 CEUYC BOIH
y BUIAJIKY 3aCTOCYBAHHS JIOMIICPUIOHY 3HUKYEThCS aK-
THBHIIIIE, HIK HaTpiilypes 1 kaniitypes. Lle no3sossie npu-
IYCTHUTH, [0 aHTUIIYPETUYHUI ePEeKT JOMIICPUIOHY 00y-
MOBJICHUH MEPEeBAKHO 3HUKEHHSIM HUPKOBOTO KPOBOO-
0iry 1 kiry004YKoBOi (QiNbTpallii i MEHIIIO MipOIO — MPHU-
THIYEHHSIM HaTpiilypesy, To0To 1ei papMakonoriyHui
nperapar Jii€ MpOTHIIEKHO eHI0TeHHOMY A0(amiHy, KUt
aKTHBY€ HUPKOBHUI KPOBOOOIT 1 HaTpiitypes.
[pu3HayeHHs DIIOKCUPEHY 32 YMOBH BOJHOTO HABaH-
Ta)XXCHHS MPU3BEJIO JI0 3pOCTaHHs Jiype3y y 3,27 pa3u
(p <0,05), 3pocTanHs eKkcKpellii i0HIB HaTpit0 —y 3,46 pa-
31 (p < 0,05). Cnocrepiranaoch TakoXX 3pOCTaHHS SKC-
Kpelii ioHiB Kajiito y 2,84 pasu (p < 0,05). 3a naHumMu
MOTIEPE/THIX JOCITI/IIB BUKOPUCTAHHS TIIIOKCHPEHY CYIIPO-
BOJIKYETBCSI CYTTEBUM IIJIBUIIICHHSIM E€KCKpelii Kkpea-
THUHIHY, 10 CBITYUTH MPO BiMOBIIHE MOCHICHHS HUP-
KOBOT'O KpOBOOOIry. 3pOoCTaHHs Jiype3y, SKe CYIpOBO-
JOKYETBCSI BIZITIOBITHUM TIIABUILCHHSIM HaTpiliypesy Ta
KaJiilype3y 1 1ocsIruyTe 0e3 BUKOPUCTAHHS OCMOTHYHO

AKTUBHUX CIONYK, JO3BOJISIE€ TIPUITYCTUTH, IO Jliype-
TUYHUH ePEeKT TIIOKCHPEeHY OOYMOBIICHHI TTOKpAIICH-
HSIM HEPKOBOTO KPOBOOOITY 1 3pOCTaHHSM IIIOMEPYJIsIp-
HOI yneTpadinsrparii (OUIBII0I MipOI0) 1 MEHIIIOK Mi-
POIO — IPUTHIYEHHSIM peabcopOIii 10HIB HATPITO.
OnHouacHe 3aCTOCYBaHHS TIIIOKCHPEHY Ta JOMITIEpH-
JIOHY BUKJIMKAJIO 3pOCTaHHs Aiype3y y 2,58 pasu (p < 0,05),
MIZBUILEHHS €KCKpelii HaTpito i3 ceuero — y 2,43 pasu
(p <0,05). Exckperiis ioHiB Kaito 3poctanay 1,18 pasu
(p <0,05). Orpumani pe3ysbTaTu CBii4arh, 110 32 yMO-
BU IIPUTHIYEHHS 10)aMiHOBUX PEIeNTOPIB AlypeTHYHA
AKTUBHICTh ITIOKCHPEHY 3HM3UIacs. Tak, MOKa3HUKH BOJI-
HOTO Jliype3y 3HU3WINCS Yy 2,26 pa3u MOpiBHSHO 3 TPy-
MO0 UIYPiB, sIKi OTpuMYyBasiu riiokcuper (p < 0,05);
11010 HATpilype3y — 3uu3miucs y 1,44 pasu (p < 0,05);
10710 Kamiiype3y — 3uusmiucs y 2,37 pasu (p < 0,05).
[Ipu cymicHOMY 3acTOCYBaHHI IJTIOKCHPEHY Ta JOMIIe-
PHUIIOHY TIOPIBHSIHO 3 IPYyNaMH TBAPHH, SIKi OTPUMYBAJIN
JIMIIE TIIIOKCUPEH a0 YMCTHH JTOMIIEPUIOH, HAMH TO-
MideHa OJIHOCTIPSIMOBaHICTh Ta OJIM3bKa KPATHICTH 3MiH
NOKa3HUKIB Jiype3y Ta Harpiilype3y. Takox excnepu-
MEHT I10Ka3aB, 1110 TIIOKCHUPEH CYTTEBO MOC/IA0IIOE aHTH-
JiypeTudHi eekTH JOMIIepHIOHY, OB’ A3aHi 3 OJoKa-
1010 1ohaMiHOBUX perienTopiB. Tak, y MOPIBHSHHI 3 O~
Ka3HUKAMH TPYIIH, KA OTPUMYBaJIa JIUIIe JJOMIICPHUJIOH,

Tabmus 1

Jliypes Ta eKCKpellis 3 ce4ero eNeKTPOITIB y IyPiB 3a YMOBU BUKOPUCTAHHA TTTiIOKCUPEHY
Ha T71i 6710Kaau 0paMiHOBUX peLienTopiB, X + Sx

YmoBu gocnigy

Hiypes, mn/2 rog

Ekckpeuin ioHis Na*
MKMOJb/2 rof

Ekckpeuis ioHiB K+,
MKMOJ1b/2 rog,

KoHTposnb (BOgHE HaBaHTaXXeHHA) 3,81 £0,40 1,72+0,24 19,28 + 2,95
MiokcnpeH 10,10 £ 0,78%/*** 5,97 £ 0,31%/*** 54,95 + 2,68%**
[miokcupeH + gomnepugoH 9,97 + 0,60%/**/*** | 415 + 0,21%/**/*** 22,94+ 2,09
HdomnepnaoH 2,18 + 0,44*/** 1,05 +0,17%* 12,92 +2,01%/**

MpumiTkn: n = 10 B ycix cepiax ekcnepumeHTy; * — p < 0,05 CTOCOBHO KOHTPOI0; ** — p < 0,05 CTOCOBHO NOKa3HMKIB MMiOKCUPEHY;

**¥ _p < 0,05 CTOCOBHO NMOKa3HWKiB JOMNEPUJOHY.
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Tabmmgs 2
BB rmiokcupeny Ha fliypes Ta eKCKpelilo iOHiB HaTpilo i Kasliio y IypiB 3a yMOB 3HMKEHOI
MiHepaJIOKOPTUKOIIHOI aKTUBHOCTI (X * SX, n = 10)
. EkcKpeuis ioHiB HaTpito, Ekckpeuis ioHiB Kanito,

fpynu TBapuH Riypes, mn/2rop MKMOJb/2 rof MKMOJb/2 rof,
KoHTponb 2,58+0,15 1,56 £0,19 17,51 £3,26
[miokcnpeH 7,92 +0,83%/*** 4,87 +0,61%/*** 43,58 +3,11*
CnipoHONaKToH 3,10 £ 0,14%/** 3,90 £ 0,47%/** 24,40 £ 1,61
TMiOKCMpPEH + CNiPOHONAKTOH 6,55 + 0,87%/*** 5,12 & 0,34%/%*/*** 33,99 + 2,50%/**/***

Mpumitka: * — p < 0,05 B NOPIBHAHHI 3 iIHTaKTHUM KOHTpoeMm; ** — p < 0,05 B NOPIBHAHHI 3 FiOKCMPEHOM;

** —p < 0,05 B NOPIBHAHHI 3i CMiPOHONAKTOHOM.

[iypes, mn

OCHOBHUM

OCHOBHWA

OCHOBHUN

OCHOBHUN -

aed

OCHOBHWA

OcCHOBHUIN T

|:| KoHTponb

|:| CnipoHonakToH

- miokcupeH

[[] Tniokeupen + cnipoHonakToH

Puc. 2. BnnvBe rniokCcnpeHy Ha ceyoBuAinbHY GYHKLI0 HUPOK 3a YMOB 6510KaaV anbAoCTePOHOBYIX peLenTopis, p < 0,05

y TPy 3 BAKOPUCTAHHIM OJHOYACHO TIIIOKCHPEHY Ta
JOMITCPUJIOHY BiJJ3HAYEHO CYTTEBE 3POCTAHHS Iiype3y
(v 4,61 paszu, p <0,05), 3pocranns Harpiitypesy (y 3,97 pa-
31, p < 0,05), 30inpmenns kamiitypesy (y 1,75 pasu,
p < 0,05). 3rigHo 3 HiTepaTypHUMHU JaHUMH [6] came
TaKWi BIUIMB Ha HUPKU (CTUMYJIALIS BOJHOTO Jiypesy
BHACJTIJIOK OCUJICHHSI HUPKOBOTO KPOBOOOITY, aKTHBa-
1isl HAaTpiifype3y 4Yepe3 MpUTrHideHHs peadcopOiii Hart-
pito BHACIIZOK BIUIMBY Ha €MiTelNil KaHambIliB Hedpo-
HY, CTUMYJISIIiSI HATPiiype3y Ta 3MEHIIIeHHS Kallilype-
3y BHACIIIOK PUTHIYEHHS CEKpelii allbJOCTEPOHY B KO-
Pl HAIHUPKOBHUX 3aJ103) TPUTaMaHHUH nodaminy. Takum
YUHOM, BPaXOBYIOUH PE3YJIETaTH eKCIIEPHIMEHTY, & TAKOXK
JITepaTypHi BiZIOMOCTI PO HANIKHICTh MOX1THUX 1HII0-
7y (710 SIKMX BiTHOCHTHCS TITIIOKCUPEH) 10 MPSIMHUX aro-
HICTIB perenTtopiB gohamiHy, MOKHA CTBEPIIKYBATH, 1110
[JTIOKCHPEH BUKJIMKA€ HUPKOBI €PeKTH, MPUTaMaHHi J0-
(haminy 1 TOB’s3aHi 3 aKTHBAIlI€IO TO(PaMiHOBUX pelen-
TopiB. Ha Ham morisij, HaBe/IeHi 1aHi CBiI4arh, 110 TITio-
KCHPEH € aroHiCTOM HHPKOBHX pEIenTopiB qodaminy.
B xoni ekciepuMeHTy 3 BUBYEHHS B3a€MOJIi1 TITiOK-
CHpEHY 3 PeIeNTOPaMH JIbI0CTEPOHY BCTAHOBIICHO, 1110
CHIPOHOJIAKTOH MiIBHIY€E Aiype3 B 1,2 pa3u B mopiB-
HSIHHI 3 IHTAaKTHUM KOHTpoJeM (tadum. 2). [Ipu npomy
3pOCTaNo TaKoX BHJIICHHS 10HIB HaTpPIilO 3 ceuero B

3,16 pa3u (p < 0,05). Mu criocTepiraiu Takox i Mij-
BHIIIEHHSI €KCKpeIlil 10HIB KaJilo 3 ce4ero, OJHaK JaHi
CTaTUCTHUYHO HC,Z[OCTOBlle (p > 0,05). IIpu cymicHOMy
3aCTocyBaHH1 [TIOKCUPEHY 1 CHIIPOHOJAKTOHY CEUOBH-
TJICHHS TEPEBHIILYBAJIO MOKA3HUKH MPH OKPEMOMY BBE-
JICHH1 [TIOKCUPEHY 1 CHlpOHOJ‘IaKTOHy 1 BiporizHo 3poc-
Tano B 2,13 pasu HOplBHSIHO i3 CIIIPOHOJIAKTOHOM 1 B
2,55 pasu — B OPIiBHSIHHI 3 IHTAKTHUM KOHTPOJIEM (pHC. 2).
Takum 9YrHOM, TITIOKCUPEH ITiIBUIIYBaB CEYOTIHHUHN eeKT
Cl'[lpOHOJ'IaKTOHy Pazom 3 TM 11pu cymMicHOMY 3acTOCy-
BaHHI1 rJnoKCHpeHy 1 CIIPOHOJIAKTOHY CHOCTeplraJIOCL
MiABMIICHHS HaTpiiypesy y 1,33 pasu mopiBHSAHO i3 HO-
Ka3HHKAaMH CIIpOHOIAKTOHY, Ta y 1,06 pa3u — nopiBHs-
HO 3 TIOKa3HMKaMH TITOKCUpeHy. EKckpertist i0HiB HaT-
Ppito IepeBHIIyBajia JaHi IHTAKTHOTO KOHTPOJTHO B 3,29 pasm.
Jliteparypsi naHi [4] cBiguaTh, 0 MEXaHI3MH JIypeTHY-
HOI JTi CITipOHONIAKTOHY ITOB’5I3aHi 3 KOHKYPEHTHUM aHTa-
TOHI3MOM i3 MOJIEKYJIaMH aJIbJIOCTEPOHY 3a criennpivHi
perenTopy MiHepaJIOKOPTHKOIMIB. J{aHi MoCITiHkeHHs BKa-
3yIOTh Ha T€, IO TIIIOKCHPEH Y EI[SO (37,1 mr/kr) He 3a-
no6iras aiypeTHuYHOMY e(beKTy Cl'[lpOHOJ'IaKTOHy, JUTSL
3I1HCHEHHS SIKOTO HEOOXi/IHI BUTbHI aJ'IL,Z[OCTGPOHOBl pe-
uentop. ToMmy MOkeMO BBaXaTH, 1110 ITTIOKCUPEH Y J0-
31 EJl, (37,1 MI/Kr) He 3B’s13y€ThCs 13 peLienTopaMu MiHe-
PaJIOKOPTHKOIAHNX TOPMOHIB, PO3TAIlIOBAHUMHU Ha IIJ1a3-
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MaTHYHI MeMOpaHi KIIITHH-e(EKTOPIB, 1 HE € KOHKY-  TH, BIACTHBI 0paMiHy 1 OB’ sI3aHi 3 aKTHBAIIIEIO TIEPH-
PEHTHUM aHTaroHICTOM allbAOCTEPOHY. (bepuuHNX 10PaMiHOBHUX PEIETITOPIB.

BucHoBKH Ta nepcreKTHBH NOAAIBIINX 0CTIIKEHb 2. ['moKkcHpeH He € aHTaroHiCTOM HUPKOBHX Peliell-
1. I'miokcupeH Ma€ BIaCTHBOCTI aroHiCTa HUPKOBUX — TOPIB aJIbJJOCTEPOHY.

petenTopiB qodaminHy, OCKITHKH BUKJIHKAE HUPKOBI eheK- Konduikr inTepeciB: BijcyTHiil.

MEPEJIK BUKOPUCTAHUX JIZKEPEJI IH®OOPMAIIIT

Monexymnsaprast 1 Hanodapmakosornst / H. JI. [llumanosckuii, M. A. Enuneros, M. SI. MensaukoB. — M. : @u3matiut, 2010. — 624 c.

I'pauesa, B. B. OcnoBsl ¢usnonoruu nouku / B. B. I'pauea, 1. B. Kapnosa; nox o6, pen. A. @. Sxumosckoro. — C-I16. : CnewJIur,
2017.-153 c.

Luther, J. M. Aldosterone in vascular and metabolic dysfunction / J. M. Luther // Curr. Opin. Nephrol. Hypertens. — 2016. — Vol. 25 (1). —
P. 16-21. https://doi.org/10.1097/mnh.0000000000000189

Opmnos, B. JI. Meguuuackas xumust / B. /1. Opnos, B. B. Jluncon, B. B. Banos. — X. : ®omnmo, 2005. — 461 c.

Ceprees, I1. B. Penienirops! ¢usunonorunueckn akruBHbIX Bemects / 1. B. Ceprees, H. JI. Illumanosckwuii, B. H. Ilerpos. — Bonrorpan :
Wzn—Bo «Cemb BeTpoB», 1999. — 508 c.

bepxum, E. b. MeTo/bI H3yueHHs BIUSHUS HOBBIX XUMHUUCCKHX COeMHCHNH Ha GyHKIwto movek / E. b. bepxun // XumM.—bapmarr. xypH. —
1977. - T. 11, Ne 5. — C. 3—11.

ATOMHO—a0COPOLIMOHHBIH (HOTOMETPUUECKHI CIeKTpasIbHbIN aHam3 1 oromerpus rwiametu / B. B. Bapaun, E. C. Boitunnosa, M. U. Bynatos ;
nof pen. B. b. AneckoBckoro // B KH. : DU3HKO—XHMMUYECKUE METOBI aHAN3a : TpaKTHUeckoe pyK. — Jlennnrpan : Xumus, 1988. —
C. 138-176.

CnpaBounuk Bunane. JlekapcrBennsie npenaparsl B Poccun 2018 / mox pen. E. A. Tonmaueoii. — M. : Bunans Pyc, 2018. — 1240 c.

CepHos, JI. H. DnemenTsI sxcriepumenTtanbHoit papmakonoruu / JI. H. Cepros, B. B. I'airypa. — M. : Meaununa, 2000. — C. 308-315,
C. 117-126, C. 318-320, C. 236-315.

REFERENCES

Shimanovskii, N. L., Epinetov, M. A., Melnikov, M. Ia. (2010). Molekuliarnaia i nanofarmakologiia. Moscow : Fizmatlit, 624.

Gracheva, V. V., Karpova, 1. V., lakimovskogo, A. F. (Eds.). (2017). Osnovy fiziologii pochki pod obshchei redaktciei. St-Petersburg :
SpetcLit, 153.

Luther, J. M. (2016). Aldosterone in vascular and metabolic dysfunction. Current Opinion in Nephrology and Hypertension, 25 (1),
16-21. https://doi.org/10.1097/mnh.0000000000000189

Orlov, V. D, Lipson, V. V., Ivanov, V. V. (2005). Meditcinskaia khimiia. Kharkov: Folio, 461.
Sergeev, P. V., Shimanovskii, N. L. Petrov, V. N. (1999). Retceptory fiziologicheski aktivnykh veshchestv. Volgograd: 1zd—vo “Sem vetrov”, 508.

Berkhin, E. B. (1977). Metody izucheniia vliianiia novykh khimicheskikh soedinenii na funktciiu pochek. Khimiko—farmatcevticheskii
zhurnal, 11 (5), 3—-11.

Aleskovskii, V. B., Bardin, V. V., Boichinova, E. S., Bulatov, M. 1. (1988). Atomno—absorbtcionnyi fotometricheskii spektralnyi analiz i
fotometriia plameni. Fiziko-khimicheskie metody analiza: Prakticheskoe rukovodstvo. Leningrad : Khimiia, 138-176.

Tolmacheva, E. A. (Ed.). (2018). Spravochnik Vidal. Lekarstvennye preparaty v Rossii 2018. Vidal Rus, 1240.
Sernov, L. N., Gatcura, V. V. (2000). Elementy eksperimentalnoi farmakologii. Moscow : Meditcina, 308-315, 117-126, 318-320, 236-315.

BinomocTi npo aBTopiB:

[lesnos L. I., nouent xadenpu naronoriunoi disionorii, Harionansuuit papmanesriunuii yuisepeurer. E-mail: shevtsovigor94@gmail.com
Information about authors:

Shevtsov 1. 1., associate professor of the Department of Pathological Physiology, National University of Pharmacy.

E-mail: shevtsovigor94@gmail.com

CaezieHust 00 aBTOpax:

[lenoB U. 1., noneHT kKadeapsl matonorudeckoil pusnonoruy, HarnponanpHelil hapMaleBTHICCKUIT YHUBEPCHUTET.

E-mail: shevtsovigor94@gmail.com

Haoitiuwna oo peoaxyii 30.05.2019 p.



76 ISSN 2415-8844 (Online)

BICHWVK ®APMALLIT 1 (99) 2020

UDC 616.272: 616.12

https://doi.org/10.24959/nphj.20.19

N. A. Gorchakova, A. V. Zaychenko, K. Yu. Sorokopud

Bogomolets National Medical University, Ukraine

Amino acids in cardiology, gastroenterology and neurology

Aim. To determine the role of amino acids in cardiology, gastroenterology and neurology.

Materials and methods. The material of the article was the literature data on the use of amino acids in cardiology,
gastroenterology and neurology, which were processed by methods of generalization and systematization.

Results and discussion. Data on the role of leucine, isoleucine, and valine in the pathogenesis of heart failure
and the effect on their metabolism for prophylactic and therapeutic purposes are provided. The antiatherogenic role
of glycine and leucine, taurine and arginine in the metabolic syndrome has been highlighted. The neuroprotective and
cardioprotective values of L-arginine, and the neurotransmitter value of glutamate have been indicated. The attention
is focused on the role of amino acids in the implementation of hepatoprotection.

Conclusions. In the pathogenesis of cardiovascular, gastroenterological, neurological diseases a significant role
is given to amino acids. The analysis of the literature data confirms the rationality of the introduction of drugs containing
branched-chain amino acids in order to achieve cardioprotective, neuroprotective and hepatoprotective effects.

Key words: amino acids; pathogenesis; cardiology; gastroenterology; neurology

H. O. lNopuakoga, I'. B. 3anyeHko. K. KO. Copokonyg,
HauioHanbHui megnyHui yHiBepcuteT imeHi O. O. boromonbus, YkpaiHa

AMiHOKMCOTU B Kapgionoril, racTpoeHTeporsorii Ta HeBporsorii

MeTa pocnigxeHHsA. BuaHavyeHHs poni amiHOKUCNOT Yy KapAionorii, racTpoeHTeponorii Ta HeBPOoril.

Matepianu Ta meToau. Matepianom ctatTi cryryBanu nitepaTypHi AaHi Woao 3aCcToCyBaHHS aMiHOKUCIIOT Y Kapaio-
norii, racTpoeHTepornorii Ta HeBPOonorii, Aki Oyny onpauboBaHi MeToAaMu y3ararnbHEHHst Ta cucteMaTtmaallii.

Pe3ynkTaTy Ta ix 06roBopeHHs. HagaHi gaHi Wwoao poni nenuuHy, isonenumHy, BaniHy B natoreHesi cepueBoi
HEeoCTaTHOCTI i BNMMBI Ha ixHih 0OMiH 3 NpodpinakTuyHo i NikyBanbHOK MeTow. BuaineHa aHTMaTteporeHHa posnb
rNiUvHY | NenuUnHy, TaypuHy i apriHiHy npu metaboniyHomy cvHApoMi. BkazaHO HEMPONPOTEKTOPHE Ta KapaionpoTek-
TOPHEe 3Ha4YeHHs L-apriHiHy, HempoTpaHCMITTEpHE — rmyTamMaTy. AKLEeHTOBaHO yBary Ha porii aMiHOKMCIOT y peanisauii
renaTonpoTeKLii.

BucHoBKuM. Y natoreHesi cepueBO-CyANHHMX, FaCTPOEHTEPONOTiYHMX, HEBPOMOTYHUX 3aXBOPIOBaHb BAXINBE MiCLie
BiABeAeHe aMmiHokucroTam. [poBeaeHUn aHani3 nitepaTtypHUX AaHWX NiATBEPOAXYE pauioHanbHICTb BBEAEHHS npena-
partiB, WO MICTSITb aMiHOKMUCMOTH i3 po3ranyXeHMMu naHuoraMmy 3aanst AOCArHEHHS KapAionpoTeKTOPHOI, HEMPOnpo-
TEKTOPHOI Ta renatonpoTEKTOPHOI Aii.

Knrovoei cnoea: amiHokucriomu, namoeeHes,; kapdiosoeisi; e2acmpoeHmeposioaisi; Heeporoaisi

H. A. l'opuakoBa, A. B. 3an4eHko, E. FO. Copokonyz
HaumnoHanbHbIN MeanunHckM yHmBepeuTteT nmenn A. A. boromonbua, YkpanHa

AMWHOKUCNOTbI B KAPAWUOJIOrUn, raCTPO3HTEPOSIOrMn U HEBPONOruu

Llenb nccnegoBaHuA. YCTaHOBNEHNE PO aMUHOKUCTIOT B KAPAMONOrUW, raCTPOSHTEPONOrMN 1 HEBPOSTOTUN.

MaTepuanbl u metoabl. Matepuanom craTby CryXUnu nutepaTypHble AaHHble OTHOCUTENBHO MCMNOMb30BaHMUS
aMMHOKMCIOT B KapAMOIOrin, racTpPO3HTEPONONMA 1 HEBPOSOrK, KOoTopble obpabaTbiBany metogamm 0600LWweHns 1
cuctemaTusauuu.

PesynbraTtbl u Ux o6cyxaeHue. [NpenoctaBneHbl AaHHbIE OTHOCUTENBLHO PONY NeENUUHa, U3onenumHa, BanvHa B
natoreHese cepaeyHon HeAOCTaTOMHOCTU U BAUSIHAM HA X OOMEH C MpodunakTnyeckon n nevebHon Lensto. BeigeneHa
aHTMaTeporeHHas porb MMuUKMHa 1 NelumHa, TaypuHa U aprmHMHa npy MetabonmyeckoMm cuHapome. YkasaHo Herpo-
NPOTEKTOPHOE N KapAMONPOTEKTOPHOE 3Ha4YeHue L-aprMHuHa, HepoTpaHCMUTTEPHOE — ryTamarta. AKLEHTUPOBaHO
BHVMMaHMe Ha Ponn aMMHOKMUCIOT B peanuaauny renaTtonpoTekLnm.

BbiBoAgbl. B natoreHese cepaeyHO-COCYaUCTbIX, raCTPOIHTEPONIOrMYECKMX, HEBPOSOrMYECKMX 3aborneBaHunii 3Ha-
YMTENbHOE MECTO OTBEAEHO aMUHOKUCIoTaM. MpoBeAeHHbIN aHanu3 nuTepaTypHbIX AaHHbIX NOATBEPXAAET pauuno-
HanNbHOCTb BBEAEHMS NpenapaToB, cogepXalimx aMMHOKUCIIOThI C Pa3BETBNEHHbIMU LensaMu A5is AOCTUKEHUS Kap-
OMOMPOTEKTOPHOrO, HEMPOMNPOTEKTOPHOIO 1 renaTonpoTeKTOPHOro AEeNCTBMS.

Knroueenle cnoea: aMUHOKUCIOMbI; Mamo2eHe3; KapOuosioausi; 2aCmMpPO3HMePOosioausi; Hegpornoaus

Introduction. Amino acids play an extremely im-
portant role in the body, they are substrates for the syn-
thesis of protein molecules, regulate and participate in
many biochemical processes. A disorder in the metabo-
lism of these compounds, in particular both their defi-
ciency and excess, is very important in the pathogenesis
of various diseases. Therefore, the correction of anabo-
lism and catabolism of amino acids is one of the thera-

peutic approaches in the treatment of these pathologies.

The aim of the work is to determine the role of ami-
no acids in cardiology, gastroenterology and neurology.

Materials and methods. The material of the artic-
le was the literature data on the use of amino acids in
cardiology, gastroenterology and neurology, which we-
re processed by methods of generalization and systema-
tization.
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Results and discussion

Amino acids in cardiology

Heart failure. Branched-chain amino acids (BCAA),
which include leucine, isoleucine and valine, play an
important role in the physiology of the normal heart and
in the pathogenesis of heart failure. Unlike other meta-
bolites, BCAA are inactivated not only in the liver, but
also in other tissues: the myocardium, diaphragm, kid-
neys and brain. It suggests that these amino acids are of
particular importance as bioenergy fuels, especially in
conditions of chronic hypoxia [1]. In addition, due to
the stimulation of mitochondrial biogenesis of BCAA
in the myocardium and skeletal muscles the adaptive
properties of eukaryotic organisms are improved, and
the average life expectancy increases [2].

The key enzyme for BCAA catabolism is mitochond-
rial protein phosphatase (PP2Cm), which provides phos-
phorylation and activation of branched-chain dehydro-
genase complex (BCAA conversion product under the ef-
fect of aminotransferase). In the normal heart, the acti-
ve expression of PP2Cm in cardiomyocytes indicates a
high level of catabolism of these compounds.

However, under severe heart failure, there is a sig-
nificant reduction in the expression of this enzyme, which
leads to an increase in the number of free BCAAs. At first
glance, it has a beneficial effect since under hypoxia they
serve as supplementary nutrients for cardiomyocytes:
stimulate their hypertrophy and participate in further heart
remodeling processes.

Moreover, it has been found that PP2Cm deficiency
and BCAA degradation are not compensatory, but, on
the contrary, are pathogenetic factors in the development
of the disease. Continuous activation of mTOR pathway,
suppression of cardioprotective autophagy of damaged
cells, a change of the bioenergetic activity of cardio-
myocytes and disturbance of regulation of mitochond-
rial biochemical processes due to the formation of free
radicals are all “side effects” of increasing the amount
of BCAA in the heart [1].

Atherosclerosis. It is well-known that exogenous
alimentary factors play an important role in the patho-
genesis of atherosclerosis, and consequently, in coro-
nary heart disease (CHD) [3]. But if cholesterol and other
lipid metabolism products as the etiological factors of
these diseases have been studied in detail, the role of
amino acids, their mechanisms of action and the content
of the diet of patients have not been studied so widely.
Nowadays, data is available on the involvement of some
specific amino acids in the process of foamy cell forma-
tion — modified macrophages that absorb lipid deposits
in the intima of blood vessels and are components of an
atherosclerotic plaque.

Analyzing the properties of 20 basic amino acids
they can be classified as pro- and anti-atherogenic ones
by the nature of the action on the metabolism. Thus, gly-
cine, cysteine, alanine, leucine, glutamate and glutamin
have the anti-atherogenic effect. They directly partici-
pate in the foam cells formation, mainly due to modu-
lation of the cellular metabolism of triglycerides. In the stu-
dy on cultured macrophages of J774A.1, these amino

acids significantly (by 24-38 %) decreased the content
of triglycerides in these cells and weakened the capture
of very low density lipoprotein (VLDL), carriers of tri-
glycerides by macrophages. In contrast, glutamate and
glutamine had the pro-atherogenic effect as they con-
tributed to the accumulation of lipids in macrophages
(by 107 % and 129 %).

Addition of glycine to apolipoprotein E-deficient (apoE-/-)
mice for 40 days significantly decreased the triglyceride
levels in the serum and in peritoneal macrophages (MPMs)
isolated from the mice (by 19 %). In contrast, glutami-
ne addition significantly increased MPM free radical ge-
neration and the accumulation of cholesterol and tri-
glycerides (by 48 %), via enhanced uptake of LDL and
VLDL [4].

A possible mechanism of the anti-atherogenic effect
of glycine consists in its activating chlorine channels,
providing glycine-dependent entry of these ions into
a cell. By regulating the intracellular concentration of
chlorine the amino acid reduces the accumulation of tri-
glycerides by foamy cells [5].

The studies in human populations, in mice and cultu-
red macrophages have found that leucine modifies the li-
pid metabolism by enhancing mitochondrial respiration.
This amino acid is also able to suppress the accumula-
tion of fat by tissues [6].

If the anti-atherogenic effect of leucine is undoubted,
then with two other BCA As, valine and isoleucine, this
is not all that clear. The studies of the peripheral blood
of patients with atherosclerosis show a connection bet-
ween this disease and a disorder of the BCAA metabo-
lism. An increase in the level of these two amino acids
in the blood gives grounds for using laboratory analysis
results as affirmation of the patients’ diagnosis [7]. This
is due to the fact that in conditions of constant hypoxia,
catabolism of BCAA is disturbed; therefore, they accu-
mulate both in the blood and in the cells [§]. Although
some scientists suggest that elevation of BCAA in the pe-
ripheral blood is explained by the activity of the intesti-
nal microflora rather than food factors [9].

These data confirm the rationality of introducing drugs
or adding an appropriate amount of leucine, glycine and
other anti-atherogenic amino acids to the diet of patients
in order to achieve the cardioprotective effect. At the same
time, patients should reduce the use of products or me-
dicines containing pro-atherogenic amino acids gluta-
mate and glutamine. In turn, BCAA can be included in
the diagnostic markers of atherosclerosis.

Metabolic syndrome. The role of BCAA metabo-
lism products in the development of the metabolic synd-
rome, in particular insulin resistance, obesity and arte-
rial hypertension, has been experimentally confirmed.
The metabolic syndrome in mice was induced by feeding
them with a diet rich in fats and BCAA. As a conse-
quence, constant phosphorylation processes were obser-
ved in animals in mTOR, JNK and IRS1 (ser307) path-
ways, and the accumulation of acylarnitin in muscles [10].

Recently, it has been suggested that the effects of
BCAA depend on the metabolic status of the body [11].
In addition, the correlation between BCAA and cardio-
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metabolic diseases has been shown to be age-related
and more common in younger individuals than in the el-
derly [12].

It is believed that taurine, a cysteine derivative, and
arginine may be components of the standard therapy
for diabetic patients with cardiovascular complications.
Experimental results in streptozotocin-induced diabetes
mice indicate that taurine directly affects the functional
activity of the myocardium, while in combination with
arginine, it eliminates the disturbance of the ultrastruc-
ture of cardiomyocytes due to hyperglycemia. This is
confirmed by echocardiography and electron microscopy,
and in vivo catheterization [13].

It should be noted that taurine and arginine have pro-
nounced antioxidant properties, regulate the content of
Ca?" in the cells of the heart, thus protecting cardiomyo-
cytes against oxidative stress, calcium mechanisms of
damage and necrosis. [14-16] In addition, taurine indu-
ces an anti-apoptotic protein Bcl-2 and thus protect the heart
cells [13].

Therefore, in patients with the metabolic syndrome
it is expedient to control the level of BCAA and their
metabolic products, and diabetic patients with cardio-
vascular complications should be included in the treat-
ment plan for arginine and taurine.

Amino acids in neurology

It is well-known that amino acids play an extremely
important role in the functioning of the central and pe-
ripheral nervous system: tryptophan, tyrosine, histidine
and arginine are precursors of many neurotransmitters.
Therefore, both the deficit and the excess of these sub-
stances lead to a variety of neurological disorders [17].
We propose to pay attention to the amino acids arginine
and glutamate, which metabolic disorders play an im-
portant role in the pathogenesis of many pathologies of
the nervous system.

L-Arginine is an extremely important amino acid
for the normal brain function. It is not only included in
the synthesized polypeptide chains in the nerve cells, but
is a substrate for the formation of urea, creatine, nitric
oxide, glutamic acid, ornithine, proline and polyamines.
In turn, these metabolites are involved in many physio-
logical processes in the central nervous system [18].

Depressive disorders. It is known that L-arginine has
a neuroprotective property. Nitric oxide (NO), the final
product of the metabolism of this amino acid, provides
expression of the hypoxia-inducible factor-1 a, thereby
preventing neuronal necrosis. [19] In the pathogenesis
of depressive disorders an important role is played by
inflammatory changes and expressed oxidative proces-
ses in the patient’s body. That is why the disorder of
arginine catabolism, and consequently, the reduction of
NO production, leads to increased oxidative stress and
necrotic changes in the brain of patients, thus exacer-
bating depression [20].

The MELAS-syndrome (mitochondrial myopathy,
encephalopathy, lactic acidosis, and stroke-like episodes).
After a 9-year clinical study of sick children and adults
with this syndrome scientists concluded that oral and
intravenous administration of L-arginine yields good

results in relieving the symptoms of this pathology. Oral
administration of the amino acid prevents the develop-
ment of stroke and reduces the degree of their severity.
Intravenous administration of L-arginine helped to eli-
minate the main four symptoms of the disease: heada-
ches, nausea/vomiting, loss of consciousness and visual
impairment [21].

Alzheimer’s disease (AD). Some scientists believe
that L-arginine may be a potential marker for AD in older
adults since in clinical trials in patients with this diag-
nosis the plasma level of this amino acid is significantly
elevated. This indicates a significant imbalance of the me-
tabolism of arginine in the central nervous system. [22]
In contrast to patients with AD, individuals with good
memory have lower levels of L-arginine [23].

In patients with AD the disturbance of expression of
arginase [24] and NO-synthase [25], enzymes that pro-
vide catabolism of arginine and contribute to its transfor-
mation into nitric oxide (NO), is also observed in the brain.
In the experimental modeling of AD in mice the intro-
duction of arginase significantly reduced the symptoms
of the disease [26].

Thus, in the case of depressive disorders and the
MELAS- syndrome, there is a deficiency of L-arginine,
which elimination is the aim of the pathogenetic thera-
py. On the contrary, in the case of Alzheimer’s disease
the disorder of the catabolism of this amino acid and
the accumulation of it over the normal level cause the
characteristic symptoms. Therefore, the substitution en-
zyme therapy is indicated for this disease.

Glutamate is a powerful excitatory neurotransmit-
ter secreted by nerve cells in the brain. It transmits sig-
nals between neurons and under normal conditions plays
an important role in the learning and memory processes,
the storage of information in the brain.

Multiple sclerosis. A neurotransmitter glutamate is
involved in autoimmune demyelination in multiple sclero-
sis (MS). This is confirmed by statistical studies of the le-
vel of this amino acid in the cerebrospinal fluid [27],
plasma [28], lacrimal gland secretion [29]: the level of
this amino acid was much higher in patients with MS
compared to control groups of healthy adult patients.
The pathogenesis of lesions in MS is due to neurotoxic
effects of glutamate on oligodendrocytes and neurons
in the central nervous system. The experimental studies
have shown that the excitatory glutaminergic effects me-
diated by N-methyl-D-aspartate (NMDA) and a-amino-
3-hydroxyl-5-methyl-4-isoxazolepropionate (AMPA) re-
ceptors also cause damage to axons, which causes charac-
teristic symptoms of the disease [27].

Frontotemporal dementia. Currently, the clinical
studies prove that glutamate is a key neurotransmitter
in the pathogenesis of front-temporal dementia (FTD).
Experimental animals with FTD showed selective hypofunc-
tion of NMDA and AMPA receptors in glutaminergic py-
ramidal neurons normally accumulated in the frontal and
temporal cortex. Other in vivo experiments using nonin-
vasive transcranial magnetic stimulation indicate the in-
volvement of the glutaminergic system in the development
of both sporadic and hereditary forms of FTD [30].
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Thus, if MS is characterized by a significant incre-
ase in the amount of glutamate in the brain, in FTD,
on the contrary, there is a deficiency of it. Regulation
of the metabolism of glutamate and the use of receptor
blockers to it should be one of the directions of MS therapy,
whereas in FTD, the treatment approach should be aimed
at eliminating the deficit of the neurotransmitter, like do-
paminergic therapy in Parkinson’s disease and choliner-
gic one in Alzheimer’s disease.

Amino acids in gastroenterology

Disturbances of metabolism of branched-chain ami-
no acids occur also in the pathogenesis of diseases of
the gastrointestinal tract, in particular liver pathologies.

BCAA is not only a substrate for the synthesis of pro-
teins — they are also involved in the regulation of the me-
tabolism of different nutrients. Patients with chronic li-
ver diseases (chronic and alcoholic hepatitis, prima-
ry biliary and cryptogenic cirrhosis) are characterized
by a deficiency of BCAA and, therefore, have a variety
of metabolic disorders. A significant decrease in the con-
centration of BCAA is considered a diagnostic marker
of cirrhosis and a criterion for the severity of liver da-
mage.

Liver encephalopathy (LE) is a severe consequence
of cirrhosis and is due to the toxic effects of bile acids on
neurons and, consequently, the development of the he-
patic coma. It is important that a mild form of LE is ty-
pical for almost 80 % of patients with chronic liver di-
sease, and it significantly affects their level of life. A major
factor in the development of BCAA deficiency is hyper-
ammonemia. In addition to the urea cycle in the liver,
ammonium is also detoxified in the skeletal muscle with
the participation of BCAA. Thus, the prescription of these
amino acids is a potential therapeutic strategy to elimi-
nate the symptoms of LE [31]. These data have been
confirmed by 11 randomized clinical trials [32].

Taking into account that cirrhosis is a precancerous
condition it should be noted that the amino acid imba-
lance is a significant risk factor for the development of
hepatocellular carcinoma (HCC) in patients with cirrhotic
changes in the liver. The studies have shown that BCAA

administration reduces HCC risk and prolongs life ex-
pectancy in these patients [33]. This is due to the fact
that BCAA not only promotes detoxification and elimi-
nation of hyperammonemia, but also prevents prolife-
ration of tumor cells by inducing apoptosis [34]. They
also stimulate the selection of growth factors, enhance
regeneration of hepatocytes, and increase the number of
parenchymal cells.

In addition, BCAA increases immunity in patients with
cirrhosis: improves the phagocytic function of neutro-
phils and affects the proliferation of lymphocytes, pre-
venting irreversible damage to dendritic cells that re-
lease interleukin-12, a powerful natural killer activator.
The immuno-stimulating effect of these amino acids is
particularly important since bacterial (often opportunistic)
infections are considered one of the most common cau-
ses of death in patients with cirrhosis.

Thus, the presciption of BCAA (as granules or as
food products) is pathogenetically feasible as it prevents
the development of liver failure and infectious diseases
in patients with cirrhosis [33].

Conversely, in patients with nonalcoholic fatty liver
disease (NAFLD) and obesity an increase in the con-
centration of BCAA (including isoleucine and valine)
in the plasma is observed. Scientists consider the excess
of BCAA as a result of high insulin resistance in these
patients and an enhanced disintegration of proteins [35].

Consequently, in the pathogenesis of liver disease,
both deficiency and excess BCAA are possible. Taking
this into account the amino acid exchange in these pa-
tients can be corrected.

Conclusions and prospects of further research

In the pathogenesis of cardiovascular, gastroentero-
logical, neurological diseases a significant role is given
to amino acids. The analysis of the literature data con-
firms the rationality of the introduction of drugs con-
taining branched-chain amino acids in order to achieve
cardioprotective, neuroprotective and hepatoprotective
effects.
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NMPABUIIA NIAFOTOBKU MATEPIANIB OO _I_'IYEJ'IIKALI,I'I'
B XYPHAII “BICHUK ®APMALII”

3acanvhi eumoau 00 nyonikayi

Jnst myOumikarii B )ypHaJji oalThCsl CTATTi, SKi
BIIMOBIAIOTE BCIM BCTAHOBJIEHUM BUMOTaM, BKa3aHUM
HIDKYE, Ta K1 He Oyau OonmyOJIiKOBaHi paHillie i He HaJl-
CHJTAJTUCS IO PO3IIISY PEAAKI[ISAM THIINX KYpPHAIIB.

BinnoBiganbHICTh 32 JOCTOBIPHICTH Ta OPUTIHAIIb-
HICTh MaTepialliB HECyTh aBTOpH. PeKoneris 3anuinae
3a c00010 MPABO CKOPOUYYBATH Ta PearyBaTu CTarTi.

it Toro, o6 HajaicHaTu CTATTIO JI0 )KypHAIy Ta
NepeBIPUTH TIOTOUYHHUH CTATyC CBOET CTATTi, HEOOX1THO
yBiiity Ha caiit (http:/nphj.nuph.edu.ua/) Ta 3apeectpy-
BaTUCh SIK KOPUCTYBau.

Jo npyKy npuiiMaroThCs CTaTTi yKPaiHCHKOKO, PO-
CIIICBKOIO Ta aHTIIIHCHKOIO MOBaMH.

Oo0csr crarri — 10 10-15 cropiHok 3agaHoro ¢popmary.

Bumornu o 3micrty crarTi

Penxoneris mpuiimae 10 po3risiay akTyajabHI OpH-
riHaJIbHI CTATTI, 0 MICTATh PE3YJBTATH JOCIIIKEHb 13
CHHTE3Y Ta aHai3y 010JIOTIYHO aKTMBHUX PEUOBHH; JI0-
CJIIJIKEHD JIIKaPChKUX POCIHUH SIK JKEPEeN JTIKapChKUX
CIOJIYK BCTAHOBJICHOT XIMIYHOI MPUPOJIU 3 JIOBEICHOO
TEPaNeBTHYHOIO JI€10; TOCTIKEHb 3 OOIPYHTYBaHHS
CKJIaJTy, PO3POOKH TEXHOJIOTIT, KOHTPOJIIO SIKOCTI MPH-
POAHUX, CHHTETHYHHX 1 KOMOIHOBAaHHX JIIKAPChKUX 3a-
c00iB; (hOpMyBaHHSI aCOPTUMEHTY, peaizaliii, 30epiran-
Hsl, 00Ir'y Ta CIIOKMBAHHS JIIKAPCHKUX 3ac001B; 3 ONTHU-
Mi3allii papMaleBTUYHOTO 3a0e3MeUeHHS HACeICHHS,
KOHTHHTEHTIB XBOPHX 10 OKPEMHX HO30J0TTYHHX (op-
Max; (hapMaleBTHYHOTO [[IHOYTBOPEHHSI; YIOCKOHAJICH-
Hs1 GOPM 1 METO/IIB OpraHi3alii Ta yrnpasiiHHs GapMaiiii,
110 MICTSTh TEOPETUUHI 200 EKCIIEPUMEHTAIIbHI PE3YJib-
TaTH JIOCII/PKEHb, sIKI He OyJiu OnyOJIiKOBaHI paHillie.

Bumoru 10 cTpyKTYpH cTATTi

ABTOpH MOBHHHI JOTPUMYBATUCh 3arajbHOTO Ijia-
HY NOOYJIOBH CTaTTi, SIKa MICTUTh BCTAHOBJICHI T1IpO3-
JIUTN, HAa3BU SKUX BKAa3yIOTHCS HAMIBXUPHUM IIpU(TOM
0e3 kparku B KiHIli. Tekct 3 HOBoro psizika. OOO0B’s3KO0BI
HiAPO3ALIH:

Beryn. Y Beryni BU3HaYa€eThCsl IOCTaHOBKA IIPOOJIE-
MU y 3arajbHOMY BUIIISL Ta 11 3B’S30K 13 BaYKIMBUMHU
HAyKOBHMH YH MTPAKTUYHUMH 3aBJaHHsIMHU. HeoOximxHo
000B’SI3KOBO 3a3HAYUTH aHANI3 OCTAHHIX JOCIIIKEHb
i myOmikamnii. [ToTpiOHO TpoaHaizyBaryu JiTepaTypHi
JoKepena, JOTHYHI JI0 TEMH CTaTTi, a TAKOX BJIACHI 10~
niepeHi myOumikaiii 3 1€l TeMaTuKH, sIKi OKPECITIOI0Th
HAyKOBY Ipo0seMy. Y 1IbOMY IipO3/iJ1i HEOOX1IHO 3a-
3HAYUTHU PE3YNBTaTH, SKi BOAJIOCS OTPHMATH aBTOPaM I10-
nepe/HiX BU/IaHb, Ta 3a3HAYUTH HE BUPIIICHI TPOOIeMH.

MeTta MiCTUTh IOCTAHOBKY 3aBIaHHSI.

Marepianu Ta METOAU MICTITh XapaKTEPUCTHKY
METO/IiB Ta METOJIMK, SIKi TOBHHHI IaBaTH YiTKE ySBJICH-
HSI TIPO 00’ €KTHBHICTh OTPUMAaHUX PE3yJIbTaTIB.

Pe3yabraTn Ta iX 00roBOpeHHsI MiCTSTh PE3yIib-
TaTH JOCIiIKeHb, 3p00IIeHNX aBTOpoM. BoHM MaioTh
OyTH BUKJIAJICHI YITKO Ta BUHYEPITHO 3 MOBHUM OOIPYH-
TYBaHHSIM OTPUMaHHUX HAyKOBUX PE3yJIbTaTiB.

BucHoBKM Ta nepcneKTUBY MOAAJIbIIUX A0CTi-
JZKeHb MICTATh OCHOBHI BUCHOBKH 3 IIEBHOTO JOCIII DKEH-
Hsl, I0T0 TIOAJBIIOTO 3aCTOCYBAHHS, KpUTHYHY OIIIHKY
HEJIOJTIKIB BUBUYCHHS TIPOOJIEMH Ta MEPCICKTUBH MO/1aTTh-
HIUX JIOCIIJKEHb Y TIEBHOMY HAIPSIMKY.

Konduikt inTepeciB. Bynb-sixi oTeHIiiHI KOHQIIK-
TH IHTEpECiB MOBUHHI OyTH PO3IIISHYTI SIKOMOTa paHi-
IIe Ha PaHHIA MOXJIUBIN crajiil. [Tpukiaau nmoreHIii-
HUX KOH(ITIKTIB IHTEPECIB: OIJIa4eH1 JJOCHIKSHHSI, KOH-
CyJbTallii, 3asBKH Ha NIATCHT, TPaHTH a0o iHIIe QiHaHCy-
BaHHS, 0COOHUCTI BiJTHOIICHHS aBTOPIB 3 IHIIIMMH JTFOI[b-
Mu abo opranizamisiMu. Penakiiisi moBUHHa 3aCTOCOBY-
Bary NONITUKY Elsevier momo po3KpUTTs MOTEHIIHHIX
KOH(ITIKTIB iHTEpPECiB MiXK aBTOpaMH i PEIIEH3EHTaMH,
Harpukiaa, kepieHi npunimu [CMIJE.

Ilepenik BuKopucTanuXx axepen ingopmaii, pos-
TAIIOBAHUX 32 3raJyBaHHSM 110 TEKCTY.

Ilpeocmasnenus cmametl

Jlo cTarTi 10Aar0ThCs BiIOMOCTI PO aBTOPIB, SIKi
MICTSATh: MpPI3BHILE, IM’S Ta MO 0ATHKOBI (MIOBHICTIO),
ydeHe 3BaHHs, yU€HUH CTYIiHb; Micle poOOTH Ta TOo-
cany, Ky o0iiiMae aBTop; Ha3By KpaiHu, HOMEpH TeJe-
¢donis, E-mail nns nuctyBanns (6e3 migkpecieHHs),
ORCID Ta Researcher ID (ripu HasiBHOCTI).

Bumozu 00 mexniunozo ogpopmnenna cmammi

Texcr crarti apykyeThest kerieM Ne 14, rapritypa —
Times New Roman uepes 1,5 inTepBaiiu Ha apky1i ¢hop-
mary A4 (mmpHHa NOMiB: 311iBa — 3 cM, cripaBa — | cM,
3BEPXY Ta 3HU3Y — 110 2 CM) 1 [IOYMHAETHCS 3 TAKUX JAHUX:

1. VIIK (y 1iBOMY BEpXHBOMY KYTKY).

2. Ininianu Ta npi3BHINA aBTOPIB.

3. Micue pobotu (Ha3Ba oprasizailii, KpaiHa); KOx-
Ha iH(opMaIlisi MOJAETHCS 3 HOBOTO psijiKa). SIKIo aB-
TOPH 3 Pi3HUX OpTraHi3alliif, To iX HyMepyIOTh 3a JI0MO-
MOT'OI0 HAJPSIKOBOTO 3HAKY.

4. Hazpa crarti (HanmiBKUPHUM MPUPTOM) MAE Mi-
ctutu 10-12 ciiB, aje He OuIbIIe 95 CUMBOIIIB pa3oM 3
IPOITYCKaMHU.

5. AHOTAaIis TOJIA€ThCS TPHOMA MOBaMH (yKpaiHCh-
KO0, aHTJIIHCHKOI0, POCIMCHKOI0), aJie CIIoYaTKy MOBOIO
CTaTTi, B SIKii HABEJICHI HACTYIIHI MIAPO3UIN: METa PO-
00TH, MaTepiaji Ta METO/U, PE3YJIbTaTh Ta X 00roBO-
PEHHSI, BUCHOBKH, KJTFOUOBI CJIOBA. YCI MIJAPO3UIN TOYH-
HarOThes 3 a03artiB. O0csr Mae Oytu He MeHite 1800 3HaKiB.
PexomenmoBano OymyBaTu peueHHs 3a 3pa3koM: “Busis-

aeHo...”, “Beranosaeno...”, “3’scosano...”, “Oiine-
HO BKJIaJI/BIUTUB/POiib...” ", “OxapakTepr30BaHi 3aKOHO-
MipHOCTI...”, “Po3misiHyTO. ..” TOIIO.

6. CnoBocrnionryuersst “Kniouosi cnoa’ ONAETHCS
3 a03ally MOBOIO CTaTTi KypCUBOM (KJIFOUYOBI CJIOBa HEOO-
X1JIHI JJ1s1 TIOITYKOBUX CHUCTEM 1 kiacuikaliii crareii 3a
TeMaMH). AHITIOMOBHI KJTFOUOBI CIIOBA 1S CTaTeit GaxkaHo
aBropam obuparu 3 pyopukaropa MeSH HartionansHoi 6i0-
miorexku memunuan CILIA https://www.nlm.nih.gov/mesh/.
B inTepecax aBTopa BKa3aTH KUTbKICTh KIFOYOBUX CIIiB,
HEOOXITHUX JIJIs1 30UIBIIEHHS [IIAHCIB 3HAXOKEHHS CTATTI
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Yyepe3 MonrykoBi cucreMu. CI0BOCTIONYYCHHS BBaXKa-
FOTHCS OJJHUM KJIFOYOBUM CI10BOM. KUIBKICTB KIIFOYOBUX
ciiB — 5-8. Y Ha3Bax, pe3ioMe Ta KJIHOUOBUX CJIOBAX BU-
KOPUCTAHHS TOPTOBUX MapoOK Mae OyTH MaKCHMaJbHO
obmexere. JlikapchKi mpenapaTy 3a TEKCTOM MatoTh 3ra-
JyBaTUCh 32 X MIKHAPOAHWMH HETaTCeHTOBAHHMHU Ha-
3BaMH. Y BHIIAJKaX, KOJIM BUPOOHHUK JIIKAPCHKOTO TIpe-
napary BaKJIMBUH y KOHTEKCTI JJOCIIJHKEHHSI, Y TyKKax
IiCJIsl HETTATEHTOBAHOT Ha3BU 3rajlyeThCs Ha3Ba BUPOO-
HUKA.

7. TekcT cTaTTi NOAAETHCS MiC/s aHOTAllll Yepes iH-
TepBa, ab3arHui BiacTym — 1 cM.

8.V cTaTTsax MoBMHHA BUKOPUCTOBYBATUCH CHCTE-
ma omuHuns Cl.

9. [locunaHHs B TEKCTi CTaTTi TIOJAIOTHCS y KBaIpaT-
HUX JTY’KKaX 13 3a3HAYEHHSIM MOPSIIKOBOTO HOMEpA B CITHC-
Ky Jniteparypu. Homepu mkepen po3niisioTh KOMOIO,
Harp.: [7, 8, 12]. Kpanky B pedeHHi CTaBIsATh TiCIs Ty-
KOK, TOCHJIaHb.

10. PucyHku i Tabauii oopMITIOIOTECS BiJIMTOBII-
HO 710 JICTY 3008-95 Ta po3TamioByIOThCS B TEKCTi CTPO-
r'o B MEXax JPYyKOBAHOTO MOJIsi KHMYKKOBOT OpieHTaIlil
CTOpIHOK. YCsI TEKCTOBA iHpOpMAIIisi HA PUCYHKaX MO-
BHHHA OyTH YiTKOIO Ta po30ipiIHBOIO 1 HE MICTUTH 3aii-
BUX JleTaiel (Hampukiaj, Ha rpadikax He JOMYyCKarTh
“BTOPUHHUX " BIIMITOK Ha KOOPIUHATHHUX OCSX TOIIO).
KoxeH pucyHok mae mignuc (He MoeJHaHu| 3 pUCYH-
KOM), a TaOJIMIIsl — 3aroj0BOK (BUPIBHIOBAHHS I10 IICH-
Tpy). Bei pucynk# i Tabnuii noBUHHI OyTH NOCITIIOBHO
npoHyMepoBaHi apabcekumu udpamu. baxkano noxa-
BaTH KOJILOPOBUH LIFOCTPAaTHBHUN Marepian y rpadiu-
Homy ¢opmati JPG, TIFF, PCX ra in. y BUMISLAi 0oaT-
KOBHUX OKpeMuX (DaiiiiiB 3 Ha3BamHu rysl, rys2. dopmyinu
MOBMHHI MaTH HACKPI3HY HyMepalilo 3 MpaBoro moJs
1 TIoZIaBaTHCs JJOJJATKOBO OKpeMUMU (aiinamu y dop-
Mmati Corel Draw 13; Chem Win, ISISdraw; niarpamu
Ta pucyHku — y popmari Excel abo Corel Draw 13.
Hlupuna rpadivaoro mMatepiany MoBHHHA OyTH PO3Mi-
pom 1o 17,4 cMm. Indopmariis, HaBegeHa y TaONUISX 1 HA
PHUCYHKAaX, HE TOBHHHA JTyOIIOBATHUCS.

11. Iepenik BUKopucTaHUX JuKepen iHdopmMarii (Ha-
MiBKUPHI JITEPH) MOJIAETHCS Yepe3 iHTepBal 1o IeH-
TPy, HyMepalis JDKepel 3a MOPSAKOM 3TayBaHHS Y
TEeKCTi, 0e3 ab3arHoro BiacTymy. [lepenik MOBUHEH Mi-
cTUTH TyOmikanii 3a octanui 10 poxis. OdopmieHHs
CIHCKY BUKOPUCTAHUX JpKepen iHdopmallii Mae Biamo-
Bigaru crannapry JCTVY 7.1:2006 “Cucrema crannap-
TiB 3 iHQopMarlii, 610J1i0TeYHOT Ta BUAABHUYOT CIIPABH.
bibmiorpadiunuii 3amuc. bidmiorpagiunuii onmc. 3araib-
Hi BUMOTH Ta TpaBuia ckiaganHs”. s crpoieHHs
poreaypu opOPMIICHHS CIHCKY JIiTepaTypH 3a BUMO-
ramu BAK pekoMeHyeThCS BUKOPUCTOBYBATH PECYPC
http://vak.in.ua/. Ha koxxHy po0oTy y CIUCKY JiTeparypu
MOBUHHO OyTH 3pOOJICHO MOCUIIAHHS Y TEKCTi CTATTI.

OCHOBY JIXKepeNbHOI 0a3u MarOTh CKJIaJIaTH HAYKOBI CTaT-
Ti, OITyOJTIKOBaHi Y MPECTHXHUX JKypHAJIAX ray3i BIpo-
JIOBX OCTaHHIX KiJIbKOX poKiB. LluTyBaHHs MOHOTpa-
¢iit Ta nomnoBinel KoH(MEpeHIi He TOBUHHO CKIIAJaTH
3HAYHOTO BIJICOTKA JpKepesibHOT 0a3u. Ciii 0OMEKUTH
MOCHJIAHHS Ha HEABTOPHUTETHI BeO-peCypcH, METOMYHI
pEeKOMEHIALIIT, TAPYYHHUKH, TTOCIOHUKH, Te31 KOH(pEepeH-
uiid. [ocunanus Ha URL agpecu MaroTh 000B’SI3KOBO
MICTHTH 3a3HaueHHS JIaTH 3BEPHEHHS 10 HUX. ABTOpHU
MOBUHHI BUKOPHUCTOBYBATH MPaBHJIA IIOJI0 CKOPOUYCHb
Ha3B BUJIaHb y MOCHIIaHHX 32 crannapramu [SO/Med-
line/CAS. Ipu nasiBHOCTI inenTHdikaropa DOI npouu-
TOBAHMX CTATEH 1€ CJIiJl BKAa3yBaTH.

12. Yepes iHTEpBal MOAAETHCS CIIMCOK BUKOPUCTA-
HUX JUKEpell JTiTeparypu yKpaiHChKOK Ta POCIHCHKOI0
MOBaMH, TPaHCIITePOBaHUH JaTHHUIECHO. [Ipi3Buina as-
TOPIB, HA3BH KHUT (3KypHAJIiB, KOH(pEPEeHIIiii), crarei To-
IO TPAHCITITEPYIOTh, a B KBAIPaTHUX AYKKaX MOAAIOTh
nepeKaj] Ha3B1 aHIIIHCHKOI0 MOBOIO (3a3BUYal B yCix
CTaTTAX MPUCYTHIM aBTOPCHKHI TIEPEKIIa Ha3BH CTATTI
Ta aHoTallii). [Ho3eMHI Jkepera, BUKIIa IeH] JIATUHHUIICHO,
3aJUIIaTh 0e3 3MiH. [ TpaHciiTepanii mrepen yk-
PaTHCHKOI0 MOBOKO PEKOMEHy€eThCsl ckopucTarucs [1o-
cranoBoto Kabinery Minictpis “IIpo BopsakyBaHHS
TpaHCIiTepallil yKpaiHCbKoro andasiTy JJaTHHHUIICIO™ BiJ
27.01.2010 Ne 55 (http://zakon2.rada.gov.ua/laws/show/
55-2010-%D0%BF), a Takox TakuMK OH-JIaiiH CepBiCaMH:
“CraHapTHa YKpaiHChKa TpaHCIiTepallis’” B pexKuMi rac-
noptuuii crauaapt (http://translit.kh.ua/?passport) ta
“ITyOmiuHa cucTeMa TpaHciTepalii yKpaiHChKOro aj-
¢asity narununero” (http://ukrlit.org/transliteratsiia#
source=0LHRItC70LjQvdGB0YzQutC40LkKOYLQt
dGCOY/QvdCw). st mxepen pociiichKOK0 MOBOIO —
“TPAHCJIUT CC” (http://translit.cc).

13. BigoMocTi TIpo aBTOpiB MOAAIOTHCSI TPHOMA MOBa-
MH, aJie ClIoYaTKy MOBOIO cTarTi. [Hpopmartis Mae MicTUTH
[1IB aBTOpAa, mocary, Miciie poOooTH, KpaiHy, CIEKTPOHHY
azapecy (0e3 migkpecienns), ORCID ta Researcher ID.

14. CrarTi, 1110 HE BIJNOBIIAIOTH BUMOTaM, HE Oy-
IyTh IPUHHATI pelakIicio B poOOTy Ta MOBEPTAOTHCS
aBTOpY Ha joonpartoBanHs. CTarTi, HA/IICIaHI aBTOpam
Ha BHITpaBIieHHsS a00 JOOMpaIlOBaHHS, TOBUHHI OyTH
MOBEPHEHI JI0 pelaKilii He Mi3Hille, HiX Yepe3 3 JHi mic-
7Sl OTpUMaHHs. B aBTOPCHKill KOPEKTypi JOITyCKaEThCs
BHIIPABJICHHS MOMHIIOK Ha0Opy Ta MPaBUIBHOCTI 1H-
¢dbopmarii. ITicns y3romkeHHs opHUriHai-MakeTy BciMa
aBTOPAMHU Ta PEIaKIi€r0 MpeTeH3ii 3 00Ky aBTOPIB pe-
JaKIlis He PUIMaE.

15. ITiciast 0CcTaTOYHOTO Y3TOMKEHHSI CTAaTTi aBTOpaM
BijcuiaeThest JloroBip Npo HaJaHHs MOCJIYT 3 peAaK-
HifiHOT MiArOTOBKM HAYKOBOI CcTATTi 10 myOsikamii
y )kypHaJji “Bicuuk ¢papmanii”. Lleit norosip 3 xBu-
TaHI[I€I0 PO OILIATy HEOOX1THO MOBEPHYTH JIO BUAAB-
Hu4oro uentpy HdaV.
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