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HarionanbHuil TeXHIYHUHA YHIBEPCUTET « XapKiBCHKUH MOMITEXHIUHUI IHCTUTYT», YKpaiHa

Po3BuTtok chapmaueBTUYHOI BioTexHonorii B XapKoBi:
Ao 125-pivua nignpuemcrtBa «bionik»

MeToto po60TH € BUBHEHHS PO3BUTKY hapmaLeBTUYHOT GioTexHonorii B YkpaiHi Ha npuknagi ictopii XapkiBcbkoro

nignpuvemctea «bionik» 3a octaHHi 125 pokis.

Matepianu Ta metoau. Y poboTi Oyno BUKOPUCTAHO aHamiTUYHi, NOPIBHAMNBHI METOAWN AOCHifKEHHSs, 6ibniocemaH-

TUYHU MeTOoA.

Pe3ynbraTy Ta ix 06roBopeHHs. BMB4YEHO pO3BUTOK HAyKOBOI Ta TEXHOMONIYHOI LLKONKU nignpuemMcTtea «bioniky»
Big KiHUst XIX cToniTTs 4O CbOroAeHHs 3a ogepkaHHA npenapariB Ha OCHOBI BiOTEXHOMOTIT — BakLUMH, CMPOBATOK, NPo-

BiOTVKIB, LUTYYHUX HAHOYACTMHOK Ha IHLINX NPOAYKTIB.

BucHoBku. [loBeneHo, Lo nianpnemctBo «bionik» Mae 3Ha4yHU noTeHuian (nnowyi, obnagHaHHs, TEXHOMOrIY-
Ha JOoKyMeHTalisi, nepcoHan Towwo). MNignpMeMcTBo Moxe BMPOONATU iMyHOBIOTEXHOMOrIYHI Ta Nikapcbki NpenapaTy.
MoxkHa crnogiBatucs, Lo 3a3HayYeHuI NoTeHujian nianpueMcTea 4O3BOSIUTbL MOMY YCMILLHO BiAHOBUTU BUPOOHULITBO B

YKkpaiHi BUCOKOTEXHOMOTIYHUX NpenapariB.

Knrouoei cnosa: 6ibriocemaHmuyHuli oensd; chapmayesmuyHa b6iomexHoozisi; mexHornogaisi; icmopuyHuUl aHarni3s;

y3acasilbHeHHA 0aHUuX; eaKUUHU; JiMOCOMU; cupog8amku

Yu. M. Krasnopolsky

National Technical University “Kharkov Polytechnic Institute”, Ukraine

The development of pharmaceutical biotechnology in Kharkiv:
to the 125th anniversary of “Biolik” enterprise

Aim. To study the development of pharmaceutical biotechnology in Ukraine on the example of the history of the

Kharkiv enterprise “Biolik” over the past 125 years.

Materials and methods. Analytical and comparative research methods, as well as bibliosemantic review were

used in the article.

Results and discussion. The development of the scientific and technological school of the enterprise “Biolik” in
the production of drugs based on biotechnology, such as vaccines, serums, probiotics, artificial nanoparticles, etc.,
was studied covering the period from the end of the XIX-th century and to the present time.

Conclusions. It has been shown that the enterprise “Biolik” has a significant potential (production areas, equip-
ment, technological documentation, staff, etc.). The enterprise can produce immune-biotechnological and original
medicines. We can hope that this potential of the enterprise will allow it to successfully resume the production of high-

tech drugs in Ukraine.

Keywords: bibliosemantic review; pharmaceutical biotechnology; technology; historical analysis; generalization

of data; vaccine; liposome; serum

Beryn. ¥V xoBtHi 2023 poky XapKiBCbKe MiANpH-
emcTBO «biomik» (panime — [limmpuemMcTBO 3 BUPOO-
HUIITBAa OAaKTEPIHMX IperapariB) BiJICBATKYBAJIO CBOE
125-pivus, oo came coOor0 € BapTUM yBaru. [HTepec
JI0 IIbOTO MiATIPUEMCTBA MOJISATAE B TOMY, 1110 BOHO B IIOB-
HOMY 00Cs131 BiToOpaxkae He TUTBKHU iCTOpito (papMarieB-
TUYHOI OioTexHoorii B XapKoBi, a i CTBOPCHHS BHpo6—
HUITBA IMyHOOIOMOrYHHX PENAPATIB K Y HALIIH Kpa-
iHi, Tak 1 3a i Mexxamu poTsirom 125 pOKlB CrBopene
1898 poKy minmpreMCTBO HEOTHOPA30BO 3MIiHFOBAIO CBOIO
Ha3BY, IEPEKMIIO HAITIOHAJI3aIiF0, TPOMAISTHCBKY Ta Jlpy-
ry cBitoBy BiiiHy, po3nag CPCP, 1990-ti poku ta rigHo
yBitnuio y XXI cromitrs. Kommaniro «biomniky» Oymo Boc-
TaHHE MEPePEECTPOBAHO B Vkpaini 5 6epesnst 1992 POKy.
Ictopis minnpuemctBa «bionik» 3HaYHOIO MIpOIO BiJO-
Opaskae pO3BUTOK O10TEXHOJIOTTYHOIO HAMPSIMY Y CTBO-
peHHi nikapchkux 3aco0iB. Paninre B HU3III myOmikarii
OyJ10 BHKIIQ/ICHO iCTOPII0 PO3BUTKY mifmnpreMcTBa «bio-
Jik» [1-6].

3a ocranHi 100 pokiB (haxiBIi TPUILTSITH 0COOIH-
By yBary NUTaHHSM BUKOPHCTaHHS O10TEXHOJIOTIN A
OTPUMaHHA iIMyHOO10MOTiuHUX Tipenaparis [7-11].

MeToio po6oTH € BUBUCHHS PO3BUTKY q)apMaueB—
THYHOI 010TeXHOJOTi B YKpaiHi Ha MpUKIai 1CT0p11 Xap-
KiBCHKOTO Tinnpuemctsa «biomik» 3a octanHi 125 pokis.

Marepia/n ta Meroxu. Y pobori 6yno BUKOpHCTa-
HO aHAJIITHYHI, HOplBHS[J'IBHl METONIH JIOCIIIKEHHSI, a Ta-
KOX JJaHI HayKOBOT JIITepaTypH.

Pe3yabTarn Ta ix o6roBopenns. Kinenps XIX cro-
JITTS IO3HAYMBCSI CTBOPEHHSIM HOBOT'O HAlpsiIMy B Me-
JUIUHI — METMYHOT MiKpOOi0JI0Tii, IO Ja10 CUIBHUN
TTOIITOBX BIIKPHUTTSIM Y JIKyBaHHI iHQEKIIHHUX XBOPOO.
OnHe 3 HUX — croci6 JiKyBaHHS AUTEPii 3 BAKOPHCTaH-
HaM audrepiitHoi CHPOBATKH, po3pobnenuii 1984 poKy
Eminem bepiarom i [T’epom Py, CTIPUYHHHIIO MacoBUH
BHITyCK 1MyH0610n0r1qHHx IpernapariB Ha OCHOBI CHPO-
BaTOK iMyHi30BaHUX TBapuH. CTBOpEHHS B KpaiHi 1a0o-
paropii 3 BUpOOHHUIITBA TPOTUAUDTEPIHHOT CHPOBATKU
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0yJ10 HEOOX1THUM, 1 MiCTO XapKiB TOCTPO MOTPeOyBaIO
3ac00iB 0OpOTHOU 3 AU TEPiEr0 Ta THIIUMH THEKIiK-
HUMH 3aXBOPIOBAaHHSAMH [2, 3].

3a pimeHHsIM XapKiBCHKOTO MEIUYHOTO TOBAPUCT-
Ba (XMT), Haituncnennimoro B Pocilicbkiii imMriepii, mo
nepeOyBajo Ha IMO3UIIISIX CaMOBPSIIyBaHHS Ta Mo Be-
JVKWH BIUTMB Ha TyOepHCHhKE KePiBHHULITBO, OyJI0 BUPI-
LICHO OpraHi3yBaTH 3a MiCTOM BHPOOHUIITBO CHPOBa-
TOK, 30KpeMa nporuaudrepiiHoi cupoBarku. OcTaHHE
Oyii0 TOB’s13aHe 3 THM, L0 BHUITYCK MPOTHIUPTEPIHHOT
CHPOBAaTKH Ha IJIOMIAX OaKTePioJIOTIYHOTO iHCTUTYTY B
HneHTpi XapkoBa BKe He 3aJI0BOJBHSIB MOTPeOU mpax-
TUYHOI OXOPOHU 3710poB’s. 1898 poky XapkiBchbke Me-
JIUYHE TOBapUCTBO mpuadano 3a cymy 20 000 pyOmis
nauy «OTpanHe» mioieto 15 gecsatuH 3emii 3a 6 kKM
BiJl MiCTa B JIiCOMapKOBIii 30Hi, 3B’s[3aHill 3 MiCTOM IO~
ceitHoro Jtopororo. I'porri Oyio 3i0paHo sik OnaromiiHy
MOXKEPTBY BiJl XapKiBCHKHX JIKapiB Ta rpOMajiCbKOCTI.
Tak, 1898 poky Ha Teputopii Ykpainu posmnoyanocs Oy-
JUBHUIITBO O10TEXHOJIOTIYHOTO ITiIIPUEMCTBA 3 BUPOO-
HUIITBA IMyHOO10JIOTIYHUX TipenapariB — «biomiky.

CraHOBJIEHHS MiIPHEMCTBA — I1e 00pOTHOA 3 erije-
MisiMH HeOe3reuHuX iHpeKIiiHuX 3aXBoproBans. Lle ic-
TOPIisl PO3BUTKY BITYM3HSIHOTO BAKIIHHO-CHPOBATKOBOTO
BUpOoOHUITBA. Branuit Bubip teputopii (BimaaneHicTh
BiJl MPOMHCIIOBUX Ta KUTIOBUX 00’ €KTIB, YACTE MOBIT-
Ps1) BU3HAUUIIO TIOJIAJTBIITY JIOJTIO TTiIIPHEMCTBA Ta MOXK-
JIUBICTh PO3BUTKY BUPOOHHUITBA iIMyHOOIOTEXHOJIOTI4-
Hux npenapatiB y XXI cromitti. binsg BUTOKIB BiTUM3-
HSTHOTO BUPOOHUIITBA B XapKOBI CTOSJIM 3HAKOB1 BUCHI-
mikpoo6ionoru: C. B. Kopmyw, I'. f. Ocrpsnin, B. 1. He-
npuraitnos [12-15].

IcTopuuHi eranu BUPOOHHUIITBA OI0TEXHOJIONYHHX TIpe-
napariB Ha minpueMCcTBi «biomiKk» MOKHa HABECTH TaK
(y myKKax 3a3Ha4eHO POKU PO3POOIICHHS ITperapary):

*  BupoOHUUTBO CHPOBATOK: NMPOTHIU(TEPIiiHA
(1899-1900 pp.); mpoTHCKapIaTHHO3HA Ta MPOTUIN3CH-
tepiriHa (1900-1904 pp.); nporunHeBMoKokoBa (1937-
1938 pp.); KOHLIEHTPOBaHI1 CHPOBATKK NPOTH AUQTEPii,
npasus, rpury (1945-1955 pp.); nosdiBaneHTHI MpoTU-
TaHTPEHO3Hi Ta MPOTUOOTYNiHICTHYHI cupoBaTku (1958-
1959 pp.); cupoBaTka NpOTUIIPABIIEBa KOHIIEHTPOBaHA
pinka (1997-2000 pp.).

*  BupoOHHUTBO MpenaparisB AJs iaTHOCTHKH
Ta NMPoPiIAaKTHKU TYOepPKYJIb03y: HEOUNIIICHUH TyOep-
kymia (1905 p.), Bakumaa BIK (1921-1923 pp.); Ty-
Oepkyinin ountieHuit (1964-1966 pp.); anbTTYOCpKYITiH
(1966 p.); TyOepKymIiH TSI BUKOPUCTAHHS y BETCPHHA-
pii (1995 p.).

*  BupoonunrBo daxTepiodaris: TU3CHTEPIHHIIA,
gepeBHOTH(DO3HMMA, XomepHui (1922-1932 pp.).

*  BupodonunrBo BakuuH: mpotrxonepHa (1905 p.);
nporuanzentepiitaa (1907 p); mudrepiiHuii aHATOKCHH
(1926-1930 pp.); rarrpeHo3Hi aHatokcuan (1936-1939 pp.);
BaKITMHA JJIS1 JTIKyBaHHS TOCTPOTO eHIe(ATTOMIENITY Ta
MHOKHHHOTO ckitepo3y jronuan (I'EMm) (1951 p.); oun-
meHwni nudrepiitanii anatokcud (1958 p.), kKanmTrokoBo-
mudrepiitna BakiuHa (1958 p.); AKJII-Bakrmma (1961 p.);
nuaHatokcuH (1967-1968 pp.); TOHOKOKOBa BaKIIMHA
(1972-1974 pp.); BakIuHU 11 TPOQiTaKTUKH TudTE-
pii, mpaBIs Ta KaNUTIOKy BiAmoBimHO 10 BuMor BOO3
ta GMP (1993-1998 pp.); pekomOiHaHTHA BaKITIHA TS
npodinakTuku renatuty B (cmiasHO 3 Heber Biotec)
(2004-2007 pp.).

*  BupoOHHITBO NpenapariB 3 KPOBi JHOAUHM:
ramMmMa-rinooyiin (1952-1954 pp.), IpOTHKATUTIOKOBUNA
ramma-rooyiia (1958 p.); mpoTHKOpOBHUiT iIMyHOTIIOOY-
nin (1960 p.), ricranmooymid (1975-1976 pp.), imyHoO-
100yITiH JTIoaHA HopMansHuH (1985 p.), iMyHOTIIOO0Y-
JIiH U BHYTPIITHROBEHHOTO 3acTocyBanHs (2002 p.).

e IIpemaparu ajs NpopiIaKTHKHU cKa3y: aHTH-
pabiuna BakiuHa (1954-1955 pp.), antupabivnuii imy-
HOTIIOOYIIiH 3 KpoBi KoHS (1956-1958 pp.).

e IIpenaparu njis giarHocTuKU cuiTicy: aHTUTeHH
Kana, Baccepmana Ta 3akc-Bitedcrkoro (1955-1960 pp.),
KapiOJIIiHOBI aHTUTEHH ISl PEAKIIii 3B’ sI3yBaHHS KOM-
IJIEMEHTY Ta Mikponpenwummitamii (1975-1978 pp.).

e IIpemapaTu Ha OCHOBI IITAMiB MPOOIOTUKIB:
OidimobakTepii, TaKTOOAIII, KOTIOAKTEPild, aCPOKOKIB
(«bidimymbaktepun», «bidikom», «JlakTobakTepuny,
«A-baxrepun») (1980-2001 pp.).

e [Ipenaparu uMTOKiHIB: JICHKOIMTAPHUI 1HTEP-
depon (1982-1900 pp.); iHTephEepOH HA OCHOBI PEKOM-
OimanTHOT TexHoorii (1999-2000 pp.).

e [IIpemapaTu Ha OCHOBi INTYYHUX MeMOpPaH —
gimocom: «Jlimim» (1988-1991 pp.); «Jlimomokcy

Puc. CTBopeHHs Ta cTaHOBMEHHS BUPOOHMLTBA: 3MiBa — 3aknagka BakuuHHoro kopnycy (1898 p.),

cnpasa — nabopaTopisi KOHTPOSHO CMPOBATOK Ta BaKLMH
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(1991-1994 pp.); «JliomiB» (1996-1998 pp.); «Jlimodma-
BOH» 11 Kapziomorii (2004-2006 pp.), «JlimodaaBon»
st opramemonorii (2004-2007 pp.).

e Ilpenmapatu ajs giarHOCTHKH iH(eKIiHHUX
3aXBOPIOBAHb: KOMITJICMEHT CYXWi, Mia3mMa UTpaTHa
CyXa, CHpOBaTKa HOpMaJbHA JIJIsl [IOKMBHUX CEPEIIOBUIIL,
CHpOBAaTKa TeMOJIITHYHA, TTOKUBHI CEPEIOBHIIA TOIIIO.

*  diziosoriyHo akTUBHI Jimiau: Trdocharuan-
mIinepuH, dhocharuamieTaHoaamin, Gocharuanxoiy,
dhocharumuncepun Tomo (1987-1994 pp.).

Cx1amHIiCTh BUPOOHUIITBA O10TEXHOIOTITHIX TIpe-
rapariB (BaKIIWH, CHPOBATOK, IIPOOIOTHKIB TOIIIO ) 3yMOB-
JIeHa BUCOKOTEXHOJOTIYHUM BHUPOOHHUIITBOM, TIEBHOIO
HECTAHIAPTHICTIO Oi0JOTIYHOT CHPOBHUHH, TPUBAJICTIO
KOHTPOITIO Ha KOKHIH cTaail BHpOOHHUIITBA Ta TOTOBO-
TO Tperapary, o 3HAYHOK MipOI0 BUMArae BUTpar Kolll-
TiB MiAIPHEMCTBA. Tak, HAPHUKIIAI, TEXHOJOTIS OTPH-
MaHHS OITHI€] cepii BaKIUH TPyNH AUQPTEPisS-TIpaBemp,
KAaIIITIOK 3aiiMae Big 4 10 6 MICAIIIB, @ TPHBAIICTD OTPH-
MaHHSI CHPOBATOK, HANPHKIIA, IPOTUTIPABIIEBOI, — OJTN3b-
ko 1 poky. Iy yCIinrHoro BUPINICHHS TUTaHb, TTOB’ -
3aHUX 31 301UTBIIEHHSIM 000POTHUX KOIITIB, IiAPHEM-
CTBO 3 To4yatKy 80-X pOKiB pO3ITOUago po3poOIeHHS Ta
OCBOEHHS BUPOOHHMIITBA TOTOBUX JIIKAPCHKUX 3aC00iB,
30KpeMa:

° mpenapaTiB Ha ocHOBi ¢epmenTiB: ['iamypo-
aimaza (1990-1991 pp.); Hutoxpom C (1991-1992 pp.);
Ximorrcus (1994-1995 pp.);

° mpenapaTiB Ha ocHOBi menTuaiB: Jlamaprin
(rexcamreritun), OxcutoruH, JIromiOeprH arerar;

e wmiopenakcanTiB: Jutwria (1993-1995 pp.),
Apxkypon (1997-2002 pp.);

°  po3umHiB 18 iHy3iii: [emones, Tpicoms, Peo-
TIOJTITITIOKIH, AMIHOKaIpoHOBa KHUCIIoTa, Harpito xio-
pun (1996-1998 pp.);

°  MNPOTHMYXJIMHHHUX MpenapatiB: MiToKCaHTPOH
(1998-2001 p.), Hokcopydimunay rigpoxmopun / Ermi-
pyOinmHy Tigpoxiopua / ImapyOiruHy TiApOXIOPHUI
(2000-2002 pp.), Jomerakcen (2003-2005 pp.), Tpori-
cerpoH (1998 p.);

°  MPOTUMIKPOOHUX Mpenaparis: Exrepuiim, po3-
quH cuzoMiruHy (1995-1996 pp.);

e renapuny (1997-1998 pp.);

°  po3uuHiB 1A iH’ekuniii: Keraminy rigpoxio-
pun, Tpamanomn, Tiocynedar Harpito, KamsItito xmopu,
Penamsran, lukinodenak zarpito, Iemaprm (1995-2002 pp.).

IctoTHOIO OCOOMMBICTIO «bioJiky» MpPOTATOM yCi€i
Horo ictopii Oyio Te, Mo OiIBIIICTE MpernapaTiB, BH-
pOOITIOBaHMX Ha MIAIPHUEMCTBI, CTBOPEHO 32 yJacTio ¢a-
xiBIiB mianpremcTsa. Ha mimgnpuemctsi Buepire 8 CPCP
Oy11o po3pobiIeHO Ta BIIpoBapkeHo: BakiuHy bLIDK, mpe-
napatu OakTepiodaris, TyOSpKyIIiHH, aHTHPAOIIHUH iMy-
HOTJIOOYITiH IS MPO(ITaKTHKK CKa3y, HU3KY Tperapa-
TiB 3 KPOBI JIFOIWHU, ITOTIBAJICHTHI CHPOBATKH, aHATOK-
CHHU, BaKIIMHU, KapIiOMIITIHOBI aHTUTEHH Ta 1HIII TIpe-
maparu. Y poku [[pyroi cBiTOBOI BiiiHH, ITepeOyBarodn
B €BaKyallii, mampueMcTBO 3a0e3mneuyBano GpoHT Ta
THJ BOXJIHBUMH 1 HEOOX1THUMHU BHCOKOSKICHUMU TIpe-
raparamMy — CHPOBaTKaMH1, BaKIITHAMH 1 paraMm.

CBo€l HalBUIIOT TOUYKH PO3BHTKY «biomik» gocsr
y 1995-2005 pp. [16-20], kot aCOPTUMEHT ITiIITPUEM-
CTBa HaJIIUyBaB OJIM3bKO 75 MiarHOCTUYHUX, TPOQiTaK-
THUYHHX Ta JIKyBaJIbHUX Mpenapartis. [licis yoro HacTa
NIEBHUI criaJl BAPOOHUIITBA, SIKUH, Ha %KaJlb, TPOIOBKY-
€ThCS 1 CHOTOIHI.

VY 1994-2007 pp. Ha MiANPHUEMCTBI TPOBOIMIN Ha-
YKOBO-TIPaKTHYHI TEMAaTHYHI KOHPEPEHIii 3 MiX>KHapOI-
HOIO YYacTIO, IPUCBSYEH] MUTaHHSIM PO3POOKH Ta BU-
pOOHUIITBa NpenapatiB MpoOiOTHKIB, JTIMOCOMATBHUX
npernapariB, CHpOBATOK, ITPerapariB KPOBi JIIOJAHHU Ta
TBapuH TOLIO.

[linnpuemMcTBO MPOTATOM 0araTboxX POKiB € MOHO-
MOJLHUM BUPOOHHMKOM Y CBITI TaKHX Mpenaparis, sK:
PO3YHH €HKaJ1y, €KTEPUIHLY, JTI0JiBY, JIiHY, JIMOJOK-
cy, ABox (hopm JtinodaBoHy — JuIst Kapaionorii Ta og-
tanpMonorii. B Ykpaini nignpuemctBo «bionik» € exc-
KJIFO3UBHUM BUPOOHHMKOM UTOXpoMy C, TyOepKyniny
y CTaHJapTHOMY PO3BE/ICHHI, ESIKMX BaKIMH, aHTHUPA-
019HOTO IMyHOTJIOOYJTiHY, KapJiOMiliHOBUX aHTHICHIB.

Oco06mmBO HEOOXiTHO 3a3HAYUTH HU3KY HAIpPSIMiB,
y SIKUX MATPUEMCTBO «biomiky» mocizano mposigHe mic-
1e B 0O10TEXHOJIOTIUHIH MPOMHCIOBOCTI YKpaiHH.

1. BupoOHUIITBO BAKLIMH.

1993 poky mignpueMcTBO cTano ydyacHukoM «lIIpo-
rpaMu 3 iMyHONpPOQIIAKTHKH HaceJeHHs YKpaiHu,
1993-1998 pp.». [TinnpueMcTBY 0yI10 TOPYUIESHO PO3PO-
OHMTH TEXHOJIOTIT OTPUMAHHS KOMIIOHEHTIB BaKI[MH ITPO-
i audTepii, npaBi Ta Kauutoky. Panime, 1o 1983 po-
Ky, IiJIPUEMCTBO BHITYCKaJIO0 BECh CIIEKTP KOMITOHEH-
TiB BakUH: AuQTepiiiHuiA Ta MpaBlUEeBUH KOHIIEHTPO-
BaHI aHATOKCHHHU Ta KAIIUTFOKOBY cycrieH3ito. OmHak i
TEXHOJIOT1i, po3pobieHi y 60-70-Ti pp., BXKE HE MOIIH
3a0e3neunTy BiAnoBiaHICT, BuMoram BOO3 1o 1ux mpo-
nykriB. J{nst BukoHanHst BuUMor BOO3 HeoOxinHO Oyiio
BIIPOBA/IMTH CYYaCHI METO/IM CEJICKIIIT Ta KyJIbTUBYBaHHS
OakTepiii, MeTo1 OLITIKOBOT XIMil: OUMIIICHHS, IETOKCH-
KaIlil Ta KOHIICHTpAIlil aHATOKCHHIB, 1110 JIO3BOJIUIIH ITi/I-
BUIIUTH TXHIO O10JIOTIYHY aKTUBHICTB MPAKTHYHO BJIBIYI.

Po3po0iieHHs MeTOy BUIUICHHS Ta OUHUILCHHS AU)-
TEpIHOrO aHaTOKCHHY Oys10 posmnodaro 1994 poky, npas-
[IEBOTO aHAaTOKCHHY — 1995 poxy. BukopucroBytoun cy-
YacHI METOIU MiKpoO0ioJorii Ta OiIKOBOT XiMii, BXKe JI0
1996-1997 pp. nocrasieHe 3apnanHs BukoHaiu. Cris-
POOITHUKY MiIPUEMCTBA PO3POOMIIN Ta BIPOBAIHIH Y
BUPOOHHIITBO TEXHOJIOTTYHI METOIM OTPUMAHHS OYHIIIe-
HHX KOHIICHTPOBAHHUX AUPTEPIHHOTO Ta MPaBIIEBOIO aHa-
TOKCHHIB, KallUTFOKOBOT CycCIieH3il. Y 1boMy Opaii aKTHB-
Hy y4acTb: JI. A. @ipcosa, A. [I. Makoros, I'. C. Yaiika,
3. I Ilyray, I. M. Capaera, E. K Jlepromesa.

1996 poky 3anpoBakeHO BUpOOHUIITBO A JIM-aHa-
Tokcuny; 1997 — A/llIm-anarokcuny; 1998 poky — AZI1-
anarokcuny ta AJIKII-Baknuau. [TinnpuemctBo «bio-
7ik» y 1993-1998 pokax nopuicTio BukoHasno «[Iporpa-
My 3 iIMyHONPO(IIAKTHKH HAaceNeHHs YKpaiHm», po3po0H-
JI0 HOPMATHBHO-TEXHIUHI JJOKYMEHTH Ha BC1 BUJIH ITPOTYK-
wii (O. C. Illunoga, B. I. llItanbko). Bysio ocBoeHo MeTo-
1 xouTponro 1ux BakiwH (I- JI. Opnosa, O. M. ['pinuen-
KO), SIKICTh SIKUX ITOBHICTFO BijnoBinana Bumoram BOO3.
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Bapro 3ayBaykuTH, 0 CYyTTEBY AOTIOMOTY IiANPH-
eMcTBY HajaBaB KomiteT iMyHOOIONOTIUHKX Mpernapa-
tiB MO3 Ykpainu B 0c0o01 rojioBr KOMITeTY 1pod., 1.MeJI.H.
O. II. CenpuukoBoi ta a.men.H. I. b. CopoxymnoBoi.
He MoxHa He 3a3Ha4uTH, 110 OrOKETHE (DiHAHCYBAH-
Hsl, TIepe0aYeHe MporpaMoro, He OyJio peasizoBaHo, y
3B’SI3Ky 3 UMM OpraHi3alfito BUpOOHHIITBA Ta OCBOEHHS
npenaparisB MPOBECHO MOBHICTIO 33 PAXyHOK KOIIITIB
mianpuemctsa. Kpim toro, 1999 poky Brepiie micis po3-
pPOOKH Ta OCBOEHHS BaKIUH JeprKaBa pO3MicThIA 3a-
MOBJICHHS Ha 3a3HA4YeHI Mperapary.

CknanHicTh nonsrana e i y (piHaHCOBOMY CTaHO-
BUILI TiIIPUEMCTBA: TTOTYKHOCTI BUPOOHUITBA «BioIiK»
CTBOPWJIH, & PUHKH 30yTy Oynu oOMesxeHi. Tox, SIKIIO
1990 poxy miAnpUEMCTBO 31HCHIOBAIIO eKCTIOPT /10 Po-
cii 10 40 % npoaykiiii, To B iepimomy kBapraii 1999 po-
Ky — O0mu3bko 1 %. O6c¢car BupoOuunrea 1998 p. cra-
HoBUB 11,2 MitH rpuBeHsb (6nm3bko 3 mutH o CILIA); a
1999 poxky 30ubIIeHHS BUpoOHUIITBa Ha 16 % — 13 MJyIH
rpuBensb (3,25 vt non. CILIA). 3 2000-2001 pp. mia-
MPUEMCTBO MOBHICTIO 320€3MEYHIIO CHCTEMY OXOPOHHU
3110poB’st YKpaiHu 3apeecTpOBaHUMH HalliOHATLHUMHU
BaKIMHAMH MIPOTU JUQTEPii, MpaBLs Ta KaILTIOKY, BU-
nyctuBim nmouaa 10 e 103, Oxe, «bioniky Oyno enu-
HUM (papManeBTHYHUM IiJIPUEMCTBOM YKpaiHH, sike
MoBHICTIO BUKOHAIO «IIporpamy 3 imyHOTpodinakTu-
KM HaceneHHs Ykpainu, 1993-1998 pp.».

Ha nixnpuemcTBi ycBiIOMITIOBAJIH, IO BUITYCK a/1-
copOOBaHUX BaKIIMH NMOTPeOy€e PEKOHCTPYKIii BUPOO-
HUITBA Ta CTBOPEHHS 30HaNBHOCTI. ToMy Oyno cTBO-
PEHO Criemiani3oBaHi JUISTHKH, 110 BiAMOBIIaI0Th OCHO-
BHUM BuMoramMm GMP: oTpuMaHHS KOMIIOHEHTIB BaKIIMH,
00’ eTHaHHS KOMIIOHEHTIB Ta X cOpOIis, pO3JIHB Tpe-
napary Ta KOHTpoJib. KpiM IijasHOK BUPOOHHUIITBA BakK-
1uH, OyJI0 CTBOPEHO CIIeIiai3oBaHi JUISTHKU 3 PO3JIHU-
By, TepMeTH3aiii Ta niodinizamii nmpenaparis, a TAKOK
MPOBE/ICHO 30HYyBaHHs NpuMimieHs: kinacu D, C, B ta A.
CrtBopeHo HeoOXiqHy iH(PACTPYKTYpy CyIpOBOAY 3a-
3HAYECHUX KJIAcCH(IKOBaHUX MpUMinieHb. ChOroIHI MOX-
Ha FTOBOPHTH IPO TE, 110 11 AUISTHKH OYJIN OTHUMH 3 TIep-
IIMX, CTBOPCHHUX B YKpaiHi BUPOOHHUIITB, SIKi Bi/AMOBI-
Jar0Th MibxkHaponHuM BuMoram GMP. besnepeuno, oi-
HIOIOUHM CTBOPEHi y 90-X pokax IiIsSHKH ChOTOIHI, MU
PpO3yMi€eMO, 1110 Opak JOCBIIYy Ta KOIITIB HE JO3BOIMIN
HaM CTBOPHUTHU NOBHOLIHHY cructeMy GMP. Ane HaBiTh
Te, 10 OyJI0 BUKOHAHO, TO3BOJIHJIIO 3BECTH JIO MiHIMyMY
PH3MKH Mij 4ac BUpOOHUITBA mpemnapariB. Kpim Toro,
i IUISHKE B YKpaiHi Oysio 3ampOBaJKEHO BIIEpIIE
(1O. I1. Temiposg, FO. ®. Kymnapenko). HeoOxinHo Ta-
KO 3ayBa)KUTH, 1110 MANPHEMCTBO «BiomiKk» CIijbHO 3
KyOuHCchKO0 (ipmoro «Heber Biotec» po3smouasno Bu-
MYCK I1I€ OJTHI€T BaKIIMHK KaJICHIApsI IETTICHb — PEKOM-
OiHaHTHOT BaKUMHHU 151 TPO(DITaAKTUKHU remnaTury B.

2. JlimocomaJbHi JiikapcbKi 3acoom.

BiamnosinHo 1o 3aBmanast MO3 CPCP y 1976 porti miji-
npueMcTBy «biosik» 0yii0 1opyueHo po3poOUTH CKIIa]
Ta TEXHOJIOTii OTPUMAaHHS BUCOKOCTICU(IYHUX Ta UyT-
JIMBUX QHTUTCHIB JUIS CEPOIIArHOCTUKHU CU(LTICY. 3 OmIsi-
Iy Ha CTPYKTYpY BiJIOMUX Ha TOH Yac JiIiJHUX aHTUTe-
HiB (anTureHu A. Baccepmana Ta iH.) OyJ10 pO31o4yaro

BHUBYCHHS IMyHOXIMIYHHX BIIACTHBOCTEH OKpeMUX ¢i-
310JI0rYHO AKTUBHUX JIIIMITHUX KOMIOHEHTIB. L{i po6o-
TH CTaJIM MOYaTKOM CTBOPEHHSI Ha ITiJIIPUEMCTBI caMo-
CTIfHOTO HampsMy — BHITYCKY JIIKAPCHKUX Ta JliarHO-
CTHYHUX IperapariB Ha 0CHOBI JimiAiB. J{ist mpomuc-
JIOBOTO BUIYCKY IIUX IperapariB OylIo CTBOPEHO TeX-
HOJIOTIYHY Ta MarepiajbHy 0a3y /Ui OTpUMaHHS BUCO-
KOOYMINEHUX JMAHUX cTpYKTyp. 3 1977 no 1997 pp.
MiAIPUEMCTBO «Bi0JTiK» OYIJI0 €IMHUM ITiIPUEMCTBOM,
10 BUPOOJISUIO PI3HOMAHITHI KJIaCH JIMIIHUX CIONYK:
docharummninosuru, Gocharuauaxonid, Gocharuami-
miinepuH, qudochaTuauanIinepuH, chiHroMienit, Goc-
daruaniIceprH, pi3HI BHIW TaHIIIO3MIAIB Tommo [21].
Le 103BONMIIO CTBOPUTH CHPOBHHHY 0a3y ISl PO3BUTKY
B KpaiHi JIIMOCOMaIbHUX TEXHOJOTIH.

Byrno 3arpornonoBaHo Ta BIpOBaIKEHO Y BUPOOHHUIIT-
BO aHTHI'CHH JUIsl CEPOIIarHOCTUKH CU(LIICY, 1O 1X 111~
POKO BUKOPUCTOBYIOTH A0Tenep. Y poOOTi HaJl CTBOPEH-
HSIM aHTUTCHIB JUIS IIarHOCTUKU CU(IITICY Opalii y4JacTh:
I'. A. Cennixkog, L. I. Tons0erp, I. JI. Oprosa, B. L. I1Iserp
Ta iH. BUBYEHHS CTPYKTYpH IIMX aHTHICHIB JIOBEJIO, 10
npernapary € 0araToIapoBUMH JIITOCOMaMH 1 OPYIIICH-
HSl 1I€1 CTPYKTYpH MPHU3BOAUTH 10 BTPATH IMyHOXIMiY-
HOT aKTUBHOCTI aHTUTeHa [22].

Hanani na nianpuemctsi (1989-2007 pp.) Boepiie
PO3pOOIICHO HHU3KY IpenapariB — CUCTEM JIOCTABIISTHHS
nikiB (Drug Delivery System): Jlinin, Jlinogoke, Jliomnis
Ta 1Bi popmu JlimodaBony (st Kapaionorii Ta odraib-
MoJtorii). CTBOPEHHS JIIMOCOMaJIbHUX Mpenaparis 0yo
MOXKITUBE JIMIIIE 33 yYacTIO TPOBITHUX (axiBiiB [HCTH-
TyTy (apmakosorii Ta Tokcukonorii AMH VYkpainu:
O. B. Credanosa, I. C. I'purop’eroi, H. ®. Konaxosuu
Ta iH. [23-25], a TakoX CIIeIiaIicTiB mianprueMcTea «bio-
aix»: 1O. I1. Temipora, I'. C. Yaiiku, 1. I. CennikoBoi,
A. C. lynniuenko, B. I. llIseus Ta in. CbOro/H1 y CBITI
PO3po0Ka Ta OCIIHKEHHS JIIMOCOMAIbHUX JTIKAPChKUX
npenapariB akTHBHO PO3BHBAIOTHCS, CTBOPEHO JIECATKU
JIIIEH30BaHUX JIIOCOMAILHUX JTIIKAPCHKHUX TPErapariB
Pi3HOT CIPSIMOBAHOCTI, 30KpeMa BaKIUHU AJisi podi-
naktuku COVID-19 [26].

[TizcymoByr04H, BapTO 3a3HAYMTH, 1[0 TIOUUHAIOUN
Bix poOiT A. Baccepmana 1906 p. it g0 2022 pp. mpo-
HICHO TPUBAIMH MUISX BUKOPUCTAHHS JITIOCOM — BiJ
cTBOpeHHs A. BaccepMaHOM JIiMOCOMAaIbHUX aHTUICHIB
JUTSL TIAarHOCTUKHU CU(LTICY 10 CTBOPEHHS JINOCOMAIb-
Hux BakuuH nporu COVID-19. JlinocomanbHi HaHO-
yacTuHKH, ik Drug Delivery System, mocinu 3aciysxe-
He Mmicie y GapManeBTHYHUX JOCHIPKSHHSX Ta TpaK-
THYHIA MEIULHAHI.

Ha nymky kiiHinmcTiB, YKpaiHa € onHiero 3 Hebara-
THOX KpaiH, sIKi aKTHBHO BIIPOBAKYIOTh HAHOO10TEX-
HoJjorii y ¢apmartii. [{eli HanpsiM pO3BUBAETHCS B HAIIIH
kpaini Bxe nonaz 30 pokis. Lle no3sonuno Ykpaini Buiitu
Ha CBITOBHI PIBEHb y MUTAHHSIX PO3POOKH Ta IPOMHMC-
JIOBOTO BHPOOHUIITBA JIIMOCOMAJILHUX MpenapariB pi3-
HOT cripsimoBaHOCTI. Tak, «bioJik» 1 CbOroHI BXOIUTH
JI0 JiJiepiB BUPOOHUKIB JIIMOCOMAIbHUX IMpenaparis.
Croronni «biomik» — equHe B YKpaiHi MiANIPUEMCTBO,
sIKe Ma€ HeoOXiHy 1HPpacCTPyKTypy IUIsi BUPOOHUIITBA
JINOCOMAJIbHUX JIIKapChKHX 3aco0iB [27-29].
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JlimocomainpHi npenapari B YKpaiHi BAKOPHUCTOBY-
10Tb oHa1 30 pokiB [30]. YV npoekTyBaHHI BUPOOHHIITBA
JIOCOMANILHUX ITpenapariB BpaxoByBanu BuMorun GMP
[31,32]. ¥ 2002-2006 pp. Ha HiIPHEMCTBI OYII0 BIPOBa-
JOKEHO OpUTIHAJIBbHI JIIMOCOMAJIbHI ITperapary, 1o Mic-
TATh IUTOCTATUYHI THTPEIIEHTH: (PTOPYpAIWII, JOLe-
Takcel Toulo. Jleski 3 HUX MpONIIIIH JOKTiHIYHI Ta KJTi-
HIYHI BUTIPOOYBaHHS y IPOQUIBHUX J1a00paTOPisX Ta KITi-
HIYHUX ycTaHoBax. Ha sxanb, micist 2007 poky 11i nipo-
JIyKTH He OyJIO JIOBEJICHO JI0 MOBHOIIHHUX KIIHIYHUX
JOCTIJKEHb.

3. CTBOpeHHd npenaparis NpoodioTHKIB.

JlocRix crieniaiicTiB MikpoOIOJIOTiB 1 TEXHOJIOTIB, 1110
HAaKOTIMYMBCS HA ITiIPHEMCTBI, JJ03BOJIMB PO3NOYATH BH-
poOHuUITBO pobioTryHuX mpenapartis. Y 1980-1982 pp.
PO3pOOIEHO TEXHOJIOTIT OTPUMAHHS KOMILIEKCHOTO TIpe-
napary Ha ocHoBI B. Bifidum ta E. coli (bidiko). 3arpo-
TIOHOBAHO YMOBH JUISl BUPOIIYBaHHS JIBOX KYJIBTYP SIK OKpe-
MO, TaK i B 3Mimmaniit ¢popmi. Hanami Ha mignpueMcTsi
po3mouanucs podoTu 3i cTBopeHHs bidinymbakrepuny
(1984-1986 pp.) Ta Jlakrobakrepuny (1989-1991 pp.).

Heo0xiHO 0COOIMBO 3a3HAYUTH POOOTY HaJl Mpera-
parom, 1o MiCTUTh KyJIbTYpY Aerococcus viridans 167
(A-Bakrepun, 1998-2001 pp.). [Ipenapart Oys0 BripoBa-
JDKEHO Y BUPOOHUIITBO Ha mianpueMcTBi «biomik» pa-
30M 13 JIHIIPONETPOBCHKOIO MEIUYHOI aKaJIeMi€ro
(I H. Kpemenuynpkwii, B. B. butipkuit). Leit npo6io-
TUYHUH IITAaM Ma€ IMUPOKHUN CIIEKTP [IiT TPOTH rPaMIo-
3UTHBHUX 1 TpaMHETaTHBHHUX MAaTOT€HHUX MiKpoOopra-
Hi3MiB [33]. [l BCiX nmpoOioTHYHUX MpenapaTiB Oyiio
PO3pO0IIEHO PEXKUMH KYJIBTUBYBaHHS, CTaHIapTH3allii Ta
mioginizanii, BU3HaYEHO OKpeMi KpiorporekTopr. J{ocBiz,
HaOyTHi Ha TIpHEMCTBI «bioMiK», 103BOIMB y TIOIATb-
IIIOMY TIPOBOJIUTH JOCIIKEHHSI 3 pO3POOKH OpHUTiHAIb-
HUX KOMIUIEKCHHX TperapariB npooioTukis [34-36].

4. Inui Jikapcebki 3acoom.

M 3ynMHUMOCH TUTBKH Ha THX TIpernaparax, ski BU-
pOOJISUIM Ha TAPHEMCTBI 3 OTPUMAHHAM SIK (hapMaKo-
JIOTIYHO aKTUBHOTO IHIPEIIEHTA, TaK 1 TOTOBOI (hopMHU.
[penaparu orpumany sk ¢axisui mianpuemctsa (Iiamy-
poninasza— L. I'. Cennikosa Ta iH., [{utoxpom C — H. M. IBa-
HOBA Ta iH.); TaK 1 aBTOpU-po3poOHKKH: Enkaz (1986-
1988 p., M. €. Illabanosa, b. b. ®ykc, A. A. UepHu-
mesa) [37], Exrepurun (1975-1985 pp., L. JI. dukwnii,
M. O. Jlesina, O. ®. Anpos), Epdicoin (1998 p., O. M. Hi-
KoaeHko), biormo6in (1999 p., I I'. IllutoB), Hu3Ka po3-
YHHIB JUIA 1H €KIIH (JoneTakcel, JOKCOpyOiluHy, erti-
pyOitHy, i1apyOinuHy TiAPOXIOPHIN, MITOKCAHTPOH —
2000-2006 pp. 3a yuactio Cinbiac-Dapma).

Bxpaii BaxnuBuMU Oyid Tpajaullii, sKi BU3HAYAIH
CTaBJICHHS JIO MIUTaHb SKOCTI BUITYCKAHOT MPOIYKIIii.
Tpamuiii 6arato B YoMy BIUIMBAJIM Ha CTOCYHKH B KO-
JICKTUBI — B3a€EMOPO3YMiHHSI, CIIUIbHI 1HTEPECH, PO3BHU-
TOK BupoOHuirrea [38-40].

3 1978 no 1998 pp. HOMEHKIaTypa npenaparis, BH-
MYyCKHUX Ha MiANPUEMCTBI, 301IbIIKIACS OlIbIIE HIXK
y 3 pasu. KinbkicTs mpenaparis posmmpuiiacs 3 36 y
1988 porti 10 68 y 1998 porii. 2007 poky KiIbKICTb 3ape-
€CTPOBaHMX TPOAYKTIB cTaHoBMIa 75. DaxiBIll mipu-
€MCTBa OpaJjii aKTUBHY Y4acTh y POOOTI YKpaiHChKUX

Ta MIKHApOJAHUX KOH(epeHiit Ta cummo3ziymis. Jlume
3a 1978-2007 pp. CriBpOOITHUKH ITiIPUEMCTBA OITyOJTi-
KyBaJju noHas 250 HayKOBUX TIpallb.

CriiBpoOITHUKH TiAMPUEMCTBA MTPOBAIMIIN SK Hay-
KOBY, TaK 1 TIeJIaroriuHy AisuibHICTh. 1985 poky cneria-
JICTIB MiAPHEMCTBA Y CKJIaJli KOJIEKTHBY BYEHUX OYII0
HaropokeHo JlepraBHoro npemiero CPCP y ramy3i Hay-
ku [41]. 3a nepiox 1985-2007 pp. criBpoOITHUKIB TIij-
PUEMCTBA HEOIHOPA30BO HATOPOIKYBAJIK OpJICHAMH
Ta MEJaJsIMH, TIOYECHUMH I'PaMOTaMHU Ta BiJI3HAKAMU:
MiHicTepcTBa OXOpOHH 310poB’st Ykpainu, O0nmacHol aep-
»aBHOT ajMiHicTpaii, Bukonkomy XapkiBchKoi Miciie-
BOT pajin, 30kpeMa J[MIioMoM HallioHaIbHOTO PEUTHH-
Iy TpaimiBHUKIB (apmaneBTHYHOI rany3i «[lanares»
(2001), «Tpynosa CnaBay» Mi>KHapOIHOTO aKaJeMiuyHO-
ro pedtunry «3osota poprynay [42, 43].

e moynHarouu 3 50-X pOKiB MPOMYKINO MiANPH-
€MCTBA eKcropTyBayin 10 bonrapii, YexocmoBauuuHu,
[onpr, Pymynii, Himeuunau, FOrociasii, Auniii, ®pan-
uii, benprii, Betinapii, Icnanii, ITamii, Typeuunnu Ta
iH. KpaiH, a Takox y Bci pecnyoniku CPCP ta CH/I.
Cepen ekcriopToBaHuX npenapariB — BakiuHa ['EMu,
TyOepKY/IiH y CTaHIaPTHOMY PO3BEACHHI, aHTUPaOiy-
HU#l imyHOTOOY:1iH, EHkan, ExTepuia, kapaionimniHo-
Bi aHTUICHH, AaHTUTOKCHYHI CUPOBATKHU TOIIIO.

KepiBHUIITBO MiANIpHEMCTBA CTAaBHIO cOO1 3aBlaH-
HsI PO3POOIISATH OPUTTHAJBHI Ipernapari ado BIPOBaKY-
BaTH TaKl TeHEPUYHI Mpernapary, siki He MOTJIH OCBOITH
iHI mignpuemctsa. Tak, sikio y 2001 pori BUITycK opH-
riHanbHUX npernaparis cranosus: eauHi B CHJ — 10,8 %,
enuHi B Ykpaini — 23,22 %, equni y cBiTi — 8,35 %, mpe-
naparu, 1o iX BUIYCKAIOTh 1HII MiANPHEMCTBA YKpai-
Hu — 58,35 %, To Bxe y 2002: enuni B CHJl — 27,8 %,
enuHi B Ykpaini — 26,42 %, eauni y cBiti — 14,6 %, Ti,
SIKI BUITYCKAIOTh 1HIII MianmpueMcTBa Yipainu — 31,18 %,
IO CBiYUTH PO 3MEHIIEHHS! aCOPTUMEHTY T'eHepHY-
HUX TIperapaTiB Ha IMiIIPUEMCTBI.

IcTopist mianmpueMcTBa — 11e HacaMIepe/ JIFOIH, SKi
JIO3BOJIMIJIA CTBOPUTH YHIKaIbHE CyYacHe MiANPUEMCTBO
(1955-2007 pp.):

»  nHavaysHukH 1exiB — FO. T. Haiineposa, M. I. To-
Homapenko, ®@. M. Kar, P. [1. diatukrukosa, A. 3. Pa-
yuHcbka, €. I Topuienko, M. A. Kypuioga, JI. A. bep-
roibIeBa, 3. H. Xomoposa, T. O. Kazapona, O. ®. An-
pos, B. B. IIpoxopos, I'. C. Yaiika, E. K. /lepromiena,
I'. M. Capaena;

*  KepiBHUKH BiJyIiiB Ta tadoparopiii — M. [1. Tlet-
penko, L. I. Tons0ens, O. C. Illunosa, I'. JI. Oprnosa,
O. M. I'pinuenxko, A. A. Uepnumiosa, H. M. IBaHoBa,
JI. A. ®@ipcora, A. [I. Maxkoron, T. 5. Cemenosa, T. T. I'y-
neHko, C. I. Kangub6a, K. M. Epy, H. M. Kynsaenko Ta iH.

Tineku 3 1977 o 2007 pp. daxisii mignpuemMcTna
oTpuMaiu moHaa S0 aBTOPCHKUX CBIJOITB 1 MATEHTIB
(I. C. Ilananr). Bucokuii OyB HayKOBHU IOTEHITIA TTi]I-
npuemctBa — 3 1981 10 2007 pp. 3aXxuImeHo 2 JOKTop-
ceki aucepranii (I. A. Cennixos, 0. M. Kpacuonosns-
cekuit) Ta 10 kanauaarcekux auceptaiii (I JI. Opriosa,
H. M. IBanoga, B. I. Iletpos, L. I. Cennixora, A. M. [TiHuyk,
€. B. Aponos, P. ®. Mensernees, . A. Me3in, O. B. Craj-
Hiuenko, 0. B. CokosoB).
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3ynuanMocs e Ha oqHoMy rutanHi. [Tics 2007 po-
Ky TpaliBHUKH, SKi BKE HE MPAIFOBAIN HA ITiINPHEMCTBI
«biomiky, 3 IIKaBICTIO MPOIOBKYBAH POOOTY 3 INTAHb BH-
pOOHHMIITBA IMYHOOIONOTTYHUX TpenapariB Kposi [34, 44,
45], npobGiotukis [33-36], ninocom [26, 46-63] Ta iHIIHMX
JKapchbkux 3aco0iB. OKpiM 1bOT0, IPaIiBHUKH T IIPH-
€MCTBA TIICIIsl IPUITMHEHHS poOoTH Ha «biomik» mpomos-
YKYBaJIM HAyKOBI JTOCITIJDKEHHS, 110 TPH3BENO J0 3aXUCTY
KaHIMIaTChKUX Ta MOKTOpchkux auceprartii (O. I. Karai,
O. B. Cranniuenxko, I, 1. bopiieBchbkuii Ta iH.).

Besnepeunnii iHTepec CTaHOBUTH CTaH MiANPUEMCTBA
B OCTaHHI poku. AJie morryk iHopMarltii cepe HayKo-
BUX IMyOJiKaiiii He JaB pe3ynabrary. MokHa opieHTyBa-
THCSI JIVIIE Ha 3a3HAYSHUH MTIAPUEMCTBOM BHITYCK TIpe-
napariB. Ha »aJib, HaM He BiJIOM1 BaXXJIUBI MO/ii, 1110
BinOynucst Ha nignpueMmctsi micis 2007 poky. [1yomi-
KaIlii B mpeci Oy/1M HaM He 1iKaBi, 00 CTOCYBaUCs TTe-
PEBAXKHO «p030ipOK» MiXK MPOBITHUMH aKI[IOHEPAMHU.
O1HIOIOYH TIEPENTiK BUITYCKaHUX MPENapaTiB, MOKEMO
BHCHYBATH PO T€, IO MiAMPUEMCTBO HABITh JEI0 CKO-
POTHIIO HOMEHKIIATYPY JIIKAPChKUX 3aCO01B.

Yemixu Ta JOCATHEHHS i IIPUEMCTRA 32 OCTaHHI PO-
ku miareepkeHo 2020 poky — «bionik» Bu3HaHo «Jli-
nepoM ray3si — 2020» 3a pesynsraTamu Oi3HEeC-peHTHH-
ry [64]. Y noBigomiieHHI po 1ie 3a3HadeHo, 1o «bio-
nik» y 2020 poui € BupoOHHKOM 01m3bK0 40 mpemapa-
TiB: Iu(TEpiiHUI Ta paBLEBUI aHATOKCUHH, ExTepu-
uua, Exkan, Jliniu, Jlionis, Jlinogumason, [{utoxpom C,
AHTHPAOIYHIN IMYHOII00YJTiH, TYOSPKYIIiH, TPOIiCETPOH,
TOOTO Ipenaparis, mo ix Bumyckamu 10 2007 poky.

AHaunizyroun JaHi caiity mianpueMcTsa [65], 6aun-
MO, 10 B MEPENIKy MPHUCYTHI 34 OAWHMII, 3 HUX IMYHO-
OioNoriYHUX NpenapariB — 6, JIiIKapChKUX MpenapariB —
12, 30KkpemMa 2 HOBHX T€HEPUYHHUX JIIKAPCHKHUX 3ac00U
2023 poky — «Aptimay (TiItoko3aMiHy cynbdar) i MJI-
Kap[ (MenbaoHii). [HIa mpomyKiis npeacTaBieHa aie-
TUYHUMH 100aBKamMHu (4), KOCMETHYHUMHE 3ac00amu (2)
Ta MeauuHuME BupoOamu (10). i naHi cBimgars mpo
Te, 110, TONPH 3HAYHUK MOTeHIia (U101, 00JiaHaH-
Hsl, TEXHOJIOT1YHA JOKYMEHTAIlisl, IEPCOHA), 3 OCTaH-
Hi 15 pokiB Ha MiANPUEMCTBI HE OyJI0 pO3p00JIeHO Ta
BIIPOBA/KEHO Y BUPOOHHUIITBO HOBUX IMyHOO10JIOTTUHHX
a00 OpUTiHANBHUX JIKAPCHKUX MTPETaparis.

BBaxkaeMo 3a MOXKIJIMBE OOTOBOPUTH IIE OAHE ITH-
TaHHs. ChOroJiHi y 0ararbox KpaiHaxX CBITY PO3BHHYTO
KOMEPIIHNH IpoLieC OTPUMAaHHS KiIHCHbKHX aHTHCHPO-
BaTOK Ta iX moxigHux. Ha »xanb, B YkpaiHi, sika 111e J10
KiHmsg XX CTOJITTS BUPOOJIsiia 1i IpernapaTt, Ha Cho-
TOJIHINIHIH JIEHb BUITYCKAIOTh JIHIIE aHTUPAOIYHUI iMy-
HOMIOOYJIIH 3 KpOBI KOHs. | 11e BpaxoByrouu Te, 110 Ha
miANpreMCTBI «bioNiK» € MpakTUYHO BCsS HEOOXiaHa
iHppacTpyKTypa Ui BAPOOHUIITBA AaHTUTOKCUHIB: BijI
TUTOIL JUIST YTPUMaHHS TBAPUH-TIPOAYIICHTIB, YMOB JJIs
OTPHUMaHHS BIpyCHUX Ta OaKTepialbHUX aHTUTEHIB, iX
OYMILIEHHS 1 0 OTPUMAaHHS CIIEIU(PIYHUX CUPOBATOK.

MoskHa CITOiBaTHC, 110 3a3HAYEHMI TTOTEHITIANT TTi/T-
MPUEMCTBA JI03BOJIUTH HOMY YCHIIITHO BiTHOBHTH BHUPOO-
HUIITBO B YKpaiHi BUCOKOTEXHOJIOTIYHUX MpEraparis.
3 1oBineem, Kojeru!

Konduikr inTepeciB: BijcyTHiil.
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! BommHChKUI HAIllOHAIBHUN YHIBEPCUTET iIMEHI Jieci YKpaiHKH, YKpaiHa

2 IBano-®paHKiBCHKUI HAIIOHATBHUN MEAMYHUHN YHIBepCUTET MiHICTEpCTBA OXOPOHHU 310POB’ s
VYkpainu

> HarioHanpHu# (hapMalieBTUYHAN YHIBEpCUTET MiHICTEpCTBA OXOPOHH 310pOB’ Sl YKpaiHu

MopiBHANBLHUM aHaNi3 BUroTOBMEHHA BOAHUX BUTAXOK
I3 NiKapCbKOI POCIIMHHOI CUPOBMHU BiANOBIAHO A0 BUMOT

HOpPMaTMBHO-NPaBOBMUX aKTIB YKpaiHu i EBponencbkoro Coro3sy

Y cBiTOBIN (hbapmauLeBTUYHIN NPAKTUL iICHYIOTb CYTTEBI PO3ODKHOCTI, WO CTOCYOTLCSH BUMON A0 TEXHOMOTIYHMX
napameTpiB BUrOTOBMEHHSA BOAHUX BUTSDKOK 3 MikapCcbKoi pocnuHHoi cuposuHn (JIPC).

MeTta po60TH — NPOBECTU MOPIBHAMNBHWI aHarni3 BUMOr HOPMATUBHUX JOKYMEHTIB YkpaiHu, €Bponericbkoro Coto3y
i MonbLUi Woao BUroToBNeHHA BogHUX BUTSKOK 3 JTIPC.

Matepianu Ta meToan. HopmaTuBHI JOKYMEHTU NOPIBHIOBANN, BUKOPUCTOBYHOYM CUCTEMHUI | CTPYKTYPHO-MOrYHUI
aHanis. O6’ekTom gocnimkeHHsa 6ynu: HopMaTMBHO-NPABOBI akTyW, SKi pernamMmeHTyoTb BUTOTOBMEHHS MikiB B YKpaiHi,
€sponevicbka hapmakones (€P) Xl Bua., European Medicines Agency (EMA), ®apmakones MonbLwi (1) VIi IX Bua.,
nigpyyHuk «Farmacja stosowana, Technologia postaci leku; podrecznik dla studentéw farmacji» Ta iH.

Pe3ynbraTy Ta ix 06roBopeHHs. Y pesynsrati npoBedeHoro aHanidy 6yno BMSIBNEHO HU3KY BiAMIHHUX O3HaK y
TexHonorii BogHux Butsbxok i3 JIPC BignosigHo oo Bumor Ykpainu, €C i Monbuwi. 3rigHo 3 BuMoramu €9 i €sponei-
CbKOro areHTCTBa NnikiB BoAHi BUTSXKkKM 3 JIPC, Tak 3BaHi POCIMHHI Yai, roTytoTb MeTogamn Mauepadii, HaCTOIBaHHS i
BiaBaptoBaHHs. Mauepatu roTytoTb 3i cnusoBmicHoi JIPC MeTogom xonogHOro HacTolBaHHA 3a KiIMHaTHOT TeMnepary-
pu npotarom 30 xB. HacToi 3a3BMYai rotTytoTb 3 HKHUX YacTUH pocrnunHn, JIPC 3anuBatoTb rapayoto BOAOK 3 NOYaTKO-
Boto Temnepatypoto 90-100 °C i HaCcTOTh LUASXOM MOCTYNOBOIO OXONOAXEHHS BUTSHXKKM 3a KIMHaTHOT TemnepaTypu
npotsarom 5-15 xB. BigBapu 3a3Bnyai rotytoTb 3 KOPEHiB, KOPEHEeBULY, i KOpU LWNsIXoM BigBaptoBaHHs JIPC Ha kunnsadvin
BOASHIN 6aHi 15-30 xB, CMPOBUHY NOYATKOBO 3aNMBalOTb EKCTPareHTOM KiMHaTHOT TemMnepaTypu, a nicns BiaBaploBaH-
HS BUTSKKY 3pasy X npouigkytoTe. OcobnmBocTi TexHomnorii BogHMX BUTSKOK 3 JIPC B Monblui nonsaratoTb y TakoMy:
cniBBigHoweHHs JIPC oo ekctpareHTa 3 HECUNbHOAIMHUMW GiONOriYHO aKTUBHUMU pevyoBUHAMK cTaHoBuUTb 1:10, 3i
cnuzosmicHoto JIPC — 1:20; 3 JIPC 3 kapaiorniko3ungamu i ankanoigamu — 1:100; BOAHI BUTSXKKM rOTYOTb 32 MAcolo, i3
UMM He BPaxoByloTb KOoeqiLieHTV BOAOMOIMMNUHAHHA Y BUTPATHUIA KOeMILIEHT; ANs NiAKUCNEHHS A0 BUTSKOK 3 anka-
noigosmicHoi cupoBuHU goaatoTb 0,5 r kncnotu untpaTtHoi Ha 100 r ekcTpareHTa; 3i CriM30BMiICHOI CUPOBUHU FOTYIOTb
MaLepaTu Tiflbkv METOAOM XOJTOAHOrO HACTOBAaHHS (Hanpuknaz, Mauepar HaciHHS NbOHY); HAacTOl roTYHThb TiNbKK 3
JIPC, wo BMmiLLytOTb Kapaiorniko3mamn (KoHBanii TpaBa, agoHicy TpaBa), e CUPOBUHY 3anMBakOTb OKPOMNOM, HACTOKTb
Ha BoASHIN 6aHi 15 xB i OxoNomKyoTh 3a KiMHATHOI Temnepatypu 15 xB; 3 iHwWKx B1aiB JIPC 3aBxam rotytoTb BigBapw,
e CMPOBUHY 3anvBaloTb EKCTPareHTOM KiMHaTHOI TeMnepaTtypu, HarpiBatoTb i BiABapOOTb Ha KUNMSYid BOAAHIN 6aHi
30 xB, NpoLigKyOTb 6€3 OXONOOXKEHHS.

BucHoBku. NMpoBegeHo NOpiBHANBHUIA aHani3 TEXHOMNOTYHNX NapamMeTpiB BUTOTOBIIEHHS BOAHUX BUTSXKOK 3 JIPC
BiAMNOBIAHO 4O BMMOr HOPMAaTUBHUX LOKYMEHTIB YkpaiHu, €Bponencbkoro Coto3y i Pecnybniku Monbla. BusesneHo
neBHi BigMiHHOCTI, 30kpema y cnocobax NponMcyBaHHs peLenTiB, 0COBNMBOCTSX NPOBEAEHHS pO3paxyHKiB, Y CriBBia-
HoweHHi JIPC o ekcTpareHTa, TeMnepaTypHUX pexnmMax, Yyaci ekcTparyBaHHsl, CTBOPEHHi pH cepefoBuLLa, MOHATTSX
npoueciB Mauepaldlii, HaCTOBaHHS i BiABaptoBaHHA. BuaBNeHo, WO NpoTH BiTYU3HAHMX NPaBW, TEXHOMONYHUI NPo-
uecy €C i MNonbLyi € oNnTMMI30BaHMM LLOAO 3aTpaT Yacy, eHeprii, a B Aesknx BunagKax i cuposuHn. OTpumani pesynb-
TaTU MalTb NPaKTUYHE 3HaYeHHsl, 60 NoCcTalTb OCHOBOK A1 NOAANbLUMX HAYKOBUX AOCHIAXEHb 3 0OIpYHTYBaHHS
BMMMBY TEXHOMOMYHUX YMHHUKIB HA KiNIbKICHUA BMICT OCHOBHUX rpyn BAP y BUrOTOBNEHUX BOAHUX BUTSDKKAX.

Knrovoei crnoea: nikapcbka poc/iuHHa cuposuHa; gideapu, Hacmoi; Mayepamu,; arnmeYyHa mexHos10gis iKie;
mexHornozaiyHi napamempu, chapmakonelHi cmammi; aHani3
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A comparative analysis of compounding aqueous extracts from the medicinal plant

raw material in accordance with the requirements of the regulatory legal acts of

Ukraine and the European Union

In the world pharmaceutical practice, there are significant differences regarding the requirements for the techno-
logical parameters of aqueous extracts from the medicinal plant raw material.

Aim. To conduct a comparative analysis of the requirements of regulatory documents of Ukraine, the European
Union and Poland regarding the compounding of water extracts from the medicinal plant raw material.
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Materials and methods. A comparative analysis was carried out using the systemic and structural-logical analy-
sis. The study object was normative legal acts regulating the manufacture of medicines in Ukraine, European Pharma-
copoeia (EP) Xl ed., European Medicines Agency (EMA), Pharmacopoeia of Poland (PP) VI and IX ed., the textbook
“Farmacja stosowana, Technologia formaci leku; podrecznik dla studentéw farmacji”, etc.

Results and discussion. As a result of the analysis, a number of distinctive features in the technology of water
extracts from the medicinal plant raw material were identified compared to the requirements of the EU and Poland.
According to the requirements of the EP and EMA, aqueous extracts from the medicinal plant raw material, the so-
called herbal teas, are prepared by the methods of maceration, infusion and decoction. Macerates are prepared from
the mucilaginous medicinal plant raw material using the method of cold infusion at room temperature for 30 min. Infu-
sions are usually prepared from delicate parts of the plant, while the medicinal plant raw material is poured with hot
water with an initial temperature of 90-100 °C and infused by gradually cooling the extract at room temperature for
5-15 min. Decoctions are usually prepared from roots, rhizomes and bark by boiling the medicinal plant raw material in
a boiling water bath for 15-30 min, while the raw material is initially poured with an extractant at room temperature, and
after boiling, the extract is immediately filtered. The peculiarities of the technology of water extracts from the medicinal
plant raw material in Poland are as follows: the ratio of the medicinal plant raw material to the extractant with weak
biologically active substances is 1:10, with mucus-containing medicinal plant raw material — 1:20; for the medicinal
plant raw material with cardiac glycosides and alkaloids — 1:100; water extracts are prepared by mass, and water
absorption coefficients or consumption coefficients are not taken into account; for acidification, 0.5 g of citric acid per
100 g of the extractant is added to extracts from the alkaloid-containing raw material; macerates are prepared from
the mucilage-containing raw material only by the cold infusion method (for example, flax seed macerate); infusions
are prepared only from the medicinal plant raw material containing cardiac glycosides (lily-of-the-valley herb, Adonis
vernalis herb), the raw material is poured with boiling water, infused in a water bath for 15 min and cooled at room
temperature for 15 min; decoctions are always prepared from other types of the medicinal plant raw material, in which
the raw material is poured with an extractant at room temperature, heated and boiled in a boiling water bath for 30 min,
filtered without cooling.

Conclusions. A comparative analysis of the technological parameters of compounding water extracts from the
medicinal plant raw material in accordance with the requirements of regulatory documents of Ukraine, the European
Union and the Republic of Poland has been carried out. A number of differences have been determined, particularly
in the methods of drug prescribing, features of calculations, in the ratio of the medicinal plant raw material to the ex-
tractant, temperature conditions, extraction time, pH medium, the concepts of the maceration processes, infusion and
decoction. It has been found that, compared to domestic regulations, the technological process in the EU and Poland
is optimized in terms of time, energy and in some cases, the raw material cost. The results obtained are of practical
importance since they are the basis for further scientific research to substantiate the influence of technological factors
on the quantitative content of the main groups of biological active substances in the water extracts prepared.

Keywords: medicinal plant raw material; decoctions; infusions; macerates; pharmaceutical compounding;
technological parameters; pharmacopoeial articles; analysis

Beryn. BogHi BUTSKKY 3 JTIKapChKOi POCIUHHOT CH-
posunu (JIPC), Taki sk BimBapy i HACTOI, € OMHAMHU 3 Hali-
JAaBHIIMX JiKapchKux (opm (JID), 1110 MaroTh THCHOIT-
HIO 1CTOPIIO 3aCTOCYBAaHHA B PI3HUX KyTOYKax cBity [1].
TprBanmii 9ac, 10 IHTEHCUBHOTO PO3BUTKY TIPOMHUCIIOBOTO
BHPOOHHITBA JTiKiB Y XX CTOJITTI, BOAHI BUTSKKH IITH-
POKO BUTOTOBJISTH B yMOBax BUPOOHMYMX anTek. [Ipore
B Cy4aCHHX YMOBAX Pi3KO CKOPOTHIIACh KUTBKICTh EKCTEM-
MOpajJbHO BUTOTOBJIEHMX BOJHHX BUTSKOK 4Yepe3 TPy-
JOMICTKHI BUPOOHHUUI ITpoIiec, SIKUH BUMarae 3arpar
yacy, eHeprii 1 JIOACHKO1 mpari. 3 iHImoro 60Ky, y CBi-
TOBIM (hapMarieBTUUHIN MPaKTHIII ICHYIOTh CyTTEBI PO3-
OKHOCTI 11010 BUMOT JI0 TEXHOJIOTIYHUX TTapaMeTpiB,
SIK1 BIUTMBAIOTH Ha SIKICTh BOJHOI BUTSKKH, a CaMe: CTY-
nienst noapiouenust JIPC, cuisignomenns JIPC no exc-
TparenTa, cragaaptraocti JIPC i 1i ricronmoriunoi 6ymo-
BH, BUAy Oionorigno akTuBHUX pedoBuH (BAP) y JIPC,
gacy 1 TeMIlepaTypu eKCTparyBaHHs Ha BOISHIN OaHi i
3a KIMHaTHUX yMOB, pH cepemoBumia Toro [2].

Y HOpPMaTHBHHX JOKYMEHTAaX, a TAKOX Y CBITOBHX
HayKOBHUX JDKepenax € po30iKHOCTI 100 BU3HAYCHHS
BomHMX BUTSOKOK 3 JIPC. Tak, y SlnoHchkii (apmakonei
3a3Ha4YeHo, 110 HACTOI 1 BiIBApH — i€ PIAKI JIKH, OTPHU-
MaHi repeBaxHo MetonoMm Maneparii JIPC y Bomi. ¥ kpai-
Hax KonmumHboro PagsHceskoro Corosy, 30kpeMa i B VK-
paiHi, BUKOPHCTOBYIOTh Bu3HaueHHs P XI Bumanss:

«Hacrtoi 1 BigBapu — ne piaki JI®, mo € BOTHUME BH-
Tsoxkamu 3 JIPC, a Tako) BOIHUMH PO3YMHAMHU CYXHX
YH PIJIKUX eKCTPAKTIB-KOHIEHTpATiBY [2-4]. Y €Bponeii-
CcbKiii papmaxoriei y MoHorpadii «PocnunaHi uai (Plantae
ad ptisanam)» HaBeJleHO Take BU3HaueHHS: «PociuHHI
gai CKJIaIal0ThCS BUKJIFOUHO 3 OHOTO 200 KUTHKOX POC-
JUHHHX JIKapChKUX 3aC00iB, MPU3HAUYEHUX JUIA IIPUTO-
TyBaHHS TIEPOPATHHIX BOAHUX MPETAPaTiB MUITXOM Bifl-
BapIOBAHHSI, HACTOIOBAHHS a00 Mariepartiin [5].

VY HayKoBiii JIiTEpaTypi OMUCAHO Pi3HI TEXHOIOTIY-
HI MIJXOIM IO BUTOTOBJIEHHS SIK HACTOIB, TaK 1 BlJBa-
piB. [lst BigBapiB BiAPi3HAETHCA Yac eKCTparyBaHHs Ha
BOZSTHIN OaHi; B OKpEMHX BHUIIAKaX BUKOPUCTOBYIOTh
TIO/IaJIBITIe BUTPUMYBAHHS 32 KIMHATHOI TeMIIepaTypH,
a B IHIIWX — ITI0 MPOLIEAYPY OMHUHAIOTH. JJI1 BUTOTOB-
neHHst HacToiB yacto JIPC 3anmBaroTh OKpOIOM i 3a11u-
IIal0Th HACTOIOBATHCH 32 KIMHATHOI TeMITEpaTypH, OMHU-
HAIO4YW €KCTparyBaHHs Ha BOASHIN OaHi. Takox € pi3HI
migxonu 1o criBBigHomenus JIPC i ekcrparenrTa, a Ta-
Kok ctynens noapionenss JIPC [6-10].

3rimHo 3 JaHUMU myOsikamii [ 1] 171 BUTOTOBIECHHS
BiZBapiB y OIIBIIIOCTI BUITAJIKIB TapaMeTPH BiJIBapro-
BaHHs BUOMpPAaIOTh a00 paHIOMHO, a00 TpaaMIiTHUM
METOMIOM. SIK TIPHUKIIa[ TPATUIIIFHOTO METOY, KOPEHi i
KOpEHEBHINA BiABAPIOIOTH MpoTsiroM 30 XB, a TpaBy /
JIACTS 1 KBITKU BigBaprotoTh 20 1 15 XB BiAMOBiNHO; 3a
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nyOmikaitiero [11], «kHacTOl rOTYIOTh HUISIXOM JI0JaBaHHSI
200 My KAMUIT901 AUCTUIILOBAHOI BoAM 10 3paszka JIPC
(1 1) 1 32JIMIIAIOTH HACTOIOBATUCH 32 KIMHATHOI TeMITe-
parypH IpoTsAroM 5 XB, a TOTIM (PUIBTPYIOTh 33 3HUXKE-
HOTO THCKY; BiJJBAPIOBAHHS MPOBOSTH IUISIXOM J10J1a-
BaHHA 200 M1 ucTriIbOBaHO1 Boau 1o 3paszka JIPC (1 1),
HArpiBafOTh 1 KUIT SITSTH POTATOM 5 XB, MICIIS IIbOTO CY-
Millli 3aJTUIIAI0Th HACTOIOBATUCH TIPOTSTOM 5 XB 1 OTIM
GbITBTPYIOTH 32 3HIKEHOTO THCKY». CTaHaapTHa mpo-
Henypa, 3ragaHa B Ayurveda Juisi IpUroTyBaHHS BiBapy,
BUMarae, mo0 pOCIMHHUI MaTepial KUl STUIH, TOKH
MOYaTKOBHI 00’ €M HE 3MEHIIMTHCS 10 OJIHIET YeTBEP-
TO{; BAKOPHCTOBYIOTh aJIbTePHATHBHI METOIH, TaKi SIK
XOJIOZIHE HACTOIOBAHHS YW HArpiBaHHS 32 HUXKYOT TeM-
neparypu (Hanpukiaa, 60 °C) [12]. Hacriii 1 BigBap
BUTOTOBJISIFOTH, BUKOPUCTOBYIOUH TOM YK€ TIPUHIIUI, 1110
1 s mMarepariii — B 06ox Bunajakax JIPC 3amouyroTh
y KHIT’STYCHIN Y1 XOJIOHIN BOAI BiAMOBIqHO. OHAK I1e-
pioa excTparyBaHHs JUIsl HACTOIO KOPOTIINH, & JUIs Bij-
Bapy 3pa30K KUII'STATh y BU3HAYCHOMY 00’€Mi BOAM
(marmpuxnan, 1:4, 1:8 abo 1:16) npoTsairom BU3HAYEHOTO
yacy J10 KiHIeBoro o0’emy 1:4 [13].

[lepeBaru MpUCKOPEHOTO METOTY PUTOTYBAHHS BOJI-
HOI BUTSDKKH 13 cymimi JIPC npotu Tpagunidnaux Oymo
OOIpyHTOBAHO HUISIXOM BU3HAYECHHS KUIbKICHOTO BMic-
Ty ocHOBHUX rpyn BAP. Tpanuuiliauii MmeTos oTpuMaH-
HS BiJ[Bapy MOJIATaB y BUKOPUCTAHHI Tpy00 mopizaHoi
JIPC, siky momimaiy y XiMigHy CKIISTHKY, 3aJIMBAJIN XO-
JIOZIHOIO BOJIOIO, IIUTBHO 3aKpHBaJK (DOJIBIOI0, TOJI Ha-
rpiBaj¥ 1 BiIBAPIOBAIIM Ha KUIUIAYil BOJSIHIN OaH1 BIpo-
JoBK 30 XB 3 MOAAJIBIINM MPOIiKyBaHHAM (0e3 Ha-
CTOIOBaHHS 3 KIMHATHOT TeMIlepaTypH). [HHOBamiiiHui
METOJI TTOJISITaB Y BUKOPUCTaHHI MOAPIOHEHOT /10 MopoTI-
koBoro crany JIPC, siky momimanu B MONepeIHbO Ha-
rpiTHii moOyTOBUH YallHUK (tea server 3a TUIIOM «(dpaH-
I[y3bKOT'0 ITPECY», SIKUH TO3BOJISIE SIKICHO BIALIIKYBATH
ToHKO nozipioHeny JIPC), 3anuBany Kurm’ s9eHOI0 BOIOIO
(Temneparypa Buiie 90 °C); i3 UM BpaxoByBaJlu pi3-
Hi YMOBH TEpEMilllyBaHHS 1 4ac HACTOIOBAHHS 32 KiM-
HaTHOI Temneparypu. byno miarBepakeHo, o mpuro-
TYBaHHsI POCIIMHHOTO Yaro (HaCTOI0) IHHOBALlIHHIM Me-
TOJIOM JIO3BOJISIE 32 4 XB HACTOIOBAHHS JIOCSTHYTH OJI-
HAKOBOTO 4H Oinbiioro B 1/3-1/4 pasa (3a iIHTEHCUBHOTO
nepeMinyBaHHs) BMiCTy KOHTpoibHUX BAP, sikio no-
PIBHIOBATH 3 TpaIUIiHHUM BigBapoM [14].

3rifiHo 3 SIMOHCHKOIO (hapMaKOIIEEr0 MPUTOTYBAHHS
BOJIHUX BUTSDKOK TOBHICTIO BIAPI3HSAETHCS BiJl IHIIUX
OINMUCAHUX METOMIB: «...[loapiOHIOITE CUPOBHHY, SIK 3a-
3HAYEHO HMKYE, 1 BUKOPUCTOBYIOTh BIJIMOBIIHI Killb-
kocti JIPC st oTprMaHHs HacTO abo BijBapy: JIUC-
Ts1, KBITH Ta 1T pOCIUHM — rpyOe Hapi3aHHs; JIepeBU-
Ha, cTebJa, Kopa, KOPIHHS Ta KOPSHEBUIIA — TIOMIPHO
TOHKE Hapi3aHHs; HACIHHS 1 TUIOU — IPpiOHE Hapi3aHHS.
[IpuroryBanns Hactoro: 3a3Buyaii 50 r JIPC 3amouyioTh
50 mu1 BoaM NpHONIKU3HO Ha 15 XBUIIMH, TOJI 3aJIMBaIOTh
900 Mt raps9o1 BOJIM 1 HArpiBarOTh 5 XBUJIMH 32 KijbKa-
paszoBoro nomimryBaHHs. [licist oxonomkeHHs QiTbTpy-
I0Th uepe3 TKaHuHy. [IpurotyBanHs BifBapy: 3a3BHUail
onHozaeHny no3y JIPC narpiBatots 3 400-600 mut Boau
JIO BTPATH NPHUOJIM3HO MOJIOBUHH 1€l KIJTbKOCTI BOJIH,

BUTpauyaroun OinbIre Hixk 30 XBUIMH, 1 QiIBTPYIOTH Ye-
pe3 TKaHuHy B TerioMy ctani» [15]. Tox cmiBBigHO-
mienHs JIPC/ekcTpareHT cTaHOBUTD: Jijist HACTOIB — 50 T
JIPC 10 950 M Bomu (1:19); mist Bineapis — macy JIPC He
3a3Hau€Ho, a HaBEIEHO JOOO0BY J103Y; MOYATKOBHH 00’ €M
exkcrparenra ctaHoBuTh 400-600 M1, KIJTBKICTh SKOTO
TiCIIst TIPOLIECY BiJJBAPIOBAHHS Ma€ 3MEHIUTUCH YJIBIUi
HIJISIXOM BHIIAPOBYBaHHSI.

Onucanuii BUIIlE MaTepiall JOBOAUTS, 1110 B PI3HUX
KpaiHaX 3aCTOCOBYIOTh CBOI crielu()iuHi TEXHOJOTIYHI
ITIIXOIM JIO BUTOTOBJIEHHS BOAHUX BUTHKOK 3 JIPC, sKi,
HMOBIPHO, BPaXxOBYIOTh JIaBHIM TpaJuIiiHUI TOCBIT arl-
TE4YHOI TexHosorii. [lepeBaru Toro 4u iHIIOTO METOY
MOYKHA YiTKO OOTPYHTYBATH TUTbKH TIOPIBHSBILIH, SIK BIUTH-
Ba€ KOHKPETHA TEXHOJIOT1sI (HE0OX1IHO BPaXOBYBaTH KiJlb-
kictb JIPC, 3aTpartu eHeprii i yacy) Ha BMICT OCHOBHHUX
BrTydeHux BAP.

B Vkpaini npaBuia mpuroTyBaHHs BOXHUX BUTSDKOK,
onucaHi B YMHHIA HOpMaTHBHIH nokymeHTanii (CraH-
nmapti MO3 VYkpainu «BuMoru 10 BUTOTOBJICHHS He-
CTePUJIBHUX JIIKAPCHKUX 3acO0IB B yMOBaxX amnTeK»
CT-H MO3Y 42-4.5 : 2015 Ta B Hakazi MO3 VYkpainu
Ne 197 Bix 7.09.93 p.) 3anumunucs TUMH, K1 Oynu y
®dapmaxonesx Pagsuacekoro Cotrosy [4, 16, 17]. Ipornec
NPUTOTYBaHHs HACTOIB 1 BiiBapiB i3 JIPC € TpuBanum;
JUIsl IPUCKOPEHHS TEXHOJIOT1i MO’KHA BUKOPHUCTOBYBAaTH
EKCTPaKTU-KOHIIEHTPATH, MPOTE Ha CHOTOJHI 1X acop-
TUMEHT € oOMexeHni. ToMy akTyaJlbHUM € BUBUCHHS
BUMOT HOPMAaTHBHHX JIOKYMEHTIB KpaiH €Bponeichko-
ro Coro3y 10 BUTOTOBJICHHS BOTHUX BUTSDKOK 3 JIPC, a
TaKOX 03HAMOMJIEHHS 13 JJOCBI1OM alITEYHOTO BUTOTOB-
nenns nux JI® y PecryOmini [Tosbima.

Merta focIiKeHHsI — IPOBECTH MOPIBHSIIBHUI aHa-
713 BUMOT HOPMAaTHBHHUX JIOKYMEHTIB YKpaiHnu, €Bpo-
neiicbkoro Coro3y i [TombIi 11010 BUTOTOBICHHS BOJI-
HUX BUTSDKOK 3 JIPC.

Marepianu Ta metoau. BuznaueHoi metu gocsra-
JIM, BUKOPUCTOBYIOUH CUCTEMHHH 1 CTPYKTYypHO-JIOT14-
Huit aHai3. O0’€KTOM JIOCIIKSHHS OyJIi: HOPMAaTHBHO-
MPaBOBi aKTH, SIKi PENIAMEHTYIOTh BUTOTOBIICHHSI JIIKiB B
Vkpaini, €Bponeticbka apmaxornest (€D) X1 Bua., Euro-
pean Medicines Agency (EMA), ®apmakores [Tonbrni
(®I7) VI1i IX Bua., migpyunuk «Farmacja stosowana,
Technologia postaci leku; podrecznik dla studentéw far-
macji» Ta is. [5, 18-21].

Pe3ynbTatn Ta ix o6ropopenns. Bumoru 10 Bu-
TOTOBJICHHSI BOJHUX BUTSHKOK y €D onmucano B MOHO-
rpagii «Tpa’sui uai (Plantae ad ptisanam)», a Takox
marepiasiax EMA Committee on Herbal Medicinal Pro-
ducts (HMPC) [5, 18]. Tpas’siHi uai ckJ1aqar0Thes 3 O/1-
Hiel a00 kinbkox BuAiB JIPC, npusHauyeHuUx /st IpUro-
TYBaHHSI BOIHUX BUTSDKOK (OpaIbHUX, OPOMYKO3HUX, Ha-
MIKIPHUX Y9 TSI 1HIIUX OUISIXiB YBEACHHS), IO iX TOTY-
IOTh METO/IaMU HACTOIOBaHHS, BiJIBaplOBaHHs a00 Ma-
nepartii. [Ipenapar roryroTh Oe3mocepeHbO Nepe] BU-
KOpUCTaHHSIM. TpaB’siHi 4ai 3a3BUYail BiJIITYCKAIOTh Y PO3-
(bacosaniii hopmi ab0 B nakerukax (Ph. Eur.). Pociun-
Ha CHPOBHHA, BUKOPUCTOBYBaHA JUUIsl TPaB SIHUX 4YaiB,
MOYKe OyTH 3a3/1aJeriap 00po0ieHa (HapukIia, rpyoo
YU TOHKO MojipiOHeHa Toiio) [5, 18].
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3a3BHuail HACTOIOBAHHS 3aCTOCOBYIOTH JUIS JIUCTS,
KBITOK, CYIIBITh Ta 1HIIMX HIKHUX YaCTHH POCIHHU (Ha-
MIPUKJIa/T, IUTIOIB, HACIHHS), TOJ SIK BI/IBAPIOBAHHS 200 Ma-
Liepallist MaxX0asITh sl KOPEHIB, KopeHeBwill i kopu [18].

Hacroi (infusa) — ne pinki JI3, BurotosmneHi excrem-
MOpaJIbHO MUISIXOM 3JIMBAaHHS KHILUISTYOI0 BOJOIO LLTOT
a00 moapiOHEeHOI 10 BiAmoBigHOro po3mipy JIPC 3 mo-
JAJIBIITMM HACTOIOBAHHSM MPOTITOM MEBHOTO MEPioay
yacy, 3a3Bu4ail Bij 5 10 15 XBUJIMH, SKIIO HE 3a3Haue-
HO iHI1Ie. BiiMOBiIHY TEXHOJOTIYHY OIEpallilo Ha3KBa-
10Th «HACTOIOBaHHSAMY («infusiony). BukoprcranHs okpo-
My € BKJIMBUM JJISl 3HWKEHHsI MiKpoOHOTO OloHaBaH-
Ta)XXCHHS pOCIIMHHOTO 3ac00y. [le Bu3HaHo €Bporelics-
KOO (papMaKoIICer0 Yy BU3HAYCHHI PI3HUX PEKOMEHIAIlii
010 MiKpOOIOJIOTIYHOT SIKOCTI JIIKAPChKUX 3aCO0IB, SIKi
MICTATh POCIIMHHI CyOCTaHIIi1 Ta/abo pOCIMHHI mpera-
patu [18].

Bingsapu (decocta) — e piaki JI3, BUTOTOBIICHI eKC-
TEMITOPAJIBHO MUISIXOM 3aJTUBAHHS XOJIOHOIO BOJIOKO TO-
npiorenoi JIPC 3 nopasiblIuM HarpiBaHHSIM JI0 KHITIHHS
1 KUIT’ATIHHS TPOTSICOM TIEBHOTO TIEPIOJTy Yacy 3aJIeIKHO
Bix Trmy 1 po3mipy JIPC, 3a3Buyaii npotsirom 15-30 xBu-
JIUH, SIKIIO HE 3a3HAYCHO iHIIMH Yac. BiamosiaHy ore-
paiilo Ha3MBalOTh «BiABaproBaHHIMY» («decoctiony).
BinBaproBaHHs1, SIK IPaBUIIO, HE 3aCTOCOBYIOTH 10 JIPC,
1o MicTuTh JeTki BAP [18].

Marneparu (macerata) — e pinki JI3, Burorosieni
EKCTEMITOPAJILHO IILIIXOM 3aMO4yBaHHs 1oapioHeHoi JIPC
y BOJIi KIMHATHOT TeMIIepaTypy MPOTATOM BH3HAYEHOTO
MepioJy Yacy, K MPaBmiIo, MPOTITroM 30 XBUIIUH, SKIIIO
He 3a3HavyeHo iHmmii yac. Taky ormeparito Ha3uBaIOTh
«HAMOYyBaHHSIM» («macerationy»). Konu marepariito Bu-
KOHYIOTh 3 M’SIKUM HarpiBaHHSM 3a TEMIIEpaTypH, BU-
01 3a KIMHATHY, aJie He J0 KUIIHHS, IPOoIleC Ha31Ba-
I0Th «TIpoBaproBaHHsAMY («digestiony) [18].

XapaKkTepuCTUKY METO/IB eKCTParyBaHHS JUIs OTPH-
MaHHs Boguux BUTSDKOK 3 JIPC Haseneno B Ta0im. 1.

Y JI®Y 2.0 Ha chOTo/HI BiJICYyTHI BUMOTH JIO BUTO-
TOBJICHHSI BOIHUX BUTSDKOK 3 JIPC, mpore mpaBmia Tex-
Houtorii 3arBepkeHo B Hacranosi 42-4.5 : 2015 1 Hakasi
MO3 Ne 197 [16, 17]. Y PecnyOmiui [Tonbiia npasuia

npurotyBanHst ux JI® omucano y ®@apmakonei [Tonbiri

VI i IX Buganns [19, 20]. OcobnuBocTi mpoiiecy exc-

tparyBanHst JIPC my1st orpuMaHHs BOIHHUX BUTSDKOK 3Ti-

HO 3 BUMOTaMH HOPMAaTHBHHX JJOKYMEHTIB Ykpainu [16,

17], Hoaemi [21, 22], €C [5] naBeaeHo B Tabm. 2-4.

VY €BpOINEHCHKUX HOPMATUBHUX JIOKYMEHTaX HE 3a-
3HAYEHO KOHKpeTHoro cmiBBigHomenHs JIPC mo ekc-
TpareHTta. [1OpiBHSIIBHY XapaKTEpPHCTHKY IIOAO Bpa-
xyBaHHsI criBBiHOIIeHHs JIPC 10 excTpareHTa B HOp-
MaTUBHUX JIOKyMeHTax Ykpainu i [lomblini HaBeneHo
B Ta0. 5.

JlocnipkyBaHi Marepiajiv CBi{4ath, 10 BiIOBIIHO
JI0 BUMOT HOPMaTHUBHHX JOKyMeHTiB y [lonbIi amst Bu-
TOTOBJICHHSI BOJHUX BUTSDKOK B3araili He BUKOPHUCTO-
BYIOTh TaKi CITiBBITHONIEHHS] CHPOBUHA/EKCTPAreHT, SIK
1:30 ta 1:400. Oxpim TOTO, JJIsSl OJICPKAHHS BUTSIKOK
3 JIPC, mo BMitye cuibHOAIHHI BAP, kopucTyroThes
cruiBBigHommenasm 1:100, Toxi sik B Ykpaini — 1:400.

BunwucyBanHs penentiB MiKCTyp 3 BOZHUMH BUTSIK-
kamu y [loJbIi Ma€e TakoXK HU3KY 0COOIMBOCTEH, 1110
MOJISITAIOTh Y TAKOMY:

* BOJHI BUTSIKKM BHITUCYIOTH 32 Macol, a He 3a
00’ emMoM;

*  piAMHH, TaKi K HACTOWKH, PiAKI EKCTPAKTH, €JIiK-
CHUPH, apOMaTHI BOJH, CUPOITH, HAIIATHPHO-aHICOBI
Kparuti, BOJHI PO3YMHH BUITUCYIOTH 338 MacoI0;

*  BunmcyrouH BoaHi BUTsKKH 3 JIPC, criouaTky 3a-
3HAYal0Th Ha3BY POCIIMHU, TOJ{I CAPOBHMHH, a BKIHIII
— na3By JI® (nacrili, BinBap, Marepar) [21, 22].

Rp. Primulae rad. decocti 3,0/ 100,0

Ammonii anisati spir. 2,5
Codeini phosphatis 0,1
Sir. simplicis ad 120,0

Mf mixt.

D.S. 4 x dziennie tyzke

Rp. Salviae fol. decocti 200,0
Gallae tinct. 15,0

Mf mixt.
M.D.S. Do ptukania jamy ustnej

Tabmuis 1

Mertoau eKCTparyBaHHs B TeXHOJIOTi BogHUX BUTDKOK 3 JIPC srifHo 3 BuMoramn €O
i EBpoIIeiichKOro areHTCTBa JIiKiB [5, 18]

MeTopg [MoyaTkoBa .
Oco61BOCTiI eKcTparyBaHHs/ Yac pobouoro
eKcTparyBaHHs/ Bup JIPC Temnepartypa
poboua Temnepatypa eKcTparyBaHHsA
BOOHA BUTAXKA eKCTpareHTa
Jlncra, KBiTKN, HacToloBaHHA LWIAXOM NOCTYNOBOrO
HacTotoBaHHA/ HacTin | CyUBITTA, Nnoau, 90-100 °C OXONIOIPKEHHA BUTAXKKW 3@ KIMHATHOT 5-15xB
HaACiHHA Temnepatypu
BinBaptoBaHHA/ KopeHi, kopeHe- . BigBaptoBaHHA Ha KMMAYiN BOOAHIN
‘A p* P P KimHaTHa ABap A 15-30 xB
BifiBap BMLLA, KOpa GaHi
HamouyBaHH#A, un KopeHi, KopeHe- . HacTotoBaHHA 3@ KiMHATHOT
. KimHaTHa 30x8B
Mauepauisa / mauepat |Bua Temnepatypu
MpoBaptoBaHHA / . . - .
Mgu,epgT He 3a3HaueHo KimHaTHa HarpiBaHHA Ha BoAsHiN 6aHi 3a 40-50 °C He 3a3HaueHO

Mpumitka: * — BigBapioBaHHA, AK NPaBUo, He 3acTocoBytoTb A0 JIPC, wo micTtaTb neTki BAP.
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Tabmmis 2
TexnororiuHi mapaMeTpy IpUroTyBaHHs BOZHMX BUTDKOK 3 JIPC B Ykpaini
- L Ha3Ba BOAHOI BUTAXKN
eXHOJOriYHi napameTpu -
P P Hacroi Cnunzn*

Bigsapwu

Kopa, KopeHi, kopeHeBu-

TpaBa, InCTA, KBITKNK,

KopeHi (antei kopeHi),

Buan JTIPC . % . .
La; pigwe nucta naoAan, HaciHHA HacCiHHA
Ankanoigu, canoHiHu, EdipHi onii, cepuesi Cnnsn
Bug BAP TaHiHW, aHTParniko3nan | rMiko3nam Ta iH.
Ta iH.
[NoyaTKoBa TemnepaTypa ekcTpareHTa KimHaTHa KimHaTHa KimHaTHa
Ha Knnnavin
. . 30 xB 15 x8 -
BOAAHIN OaHi
Yac ekcTparyBaHHsA : "
3a KiMHaTHOI
R 10 xB 45 xB 30 xB
Temnepartypu

MpUMITKI: * — CNN3K NbOHY HACiHHA, aliBM HaCiHHA rOTYIOTb 3a crelndiuHO0 TEXHOMOTIEN;

** — My4YHULi NNCTA, BPYCHUL NNCTA, 6agaHy NNCTA, CEHU IUCTA;
**¥ _ TPMBaniCTb HACTOIOBAHHA BUTSXKOK Ha BOAAHI 6aHi 06'eMom 1000-3000 mn 36inbluyeTbcs Ha 10 XB i BiiNOBiIHO CTAHOBUTb:

[AnA HacToiB — 25 xB, BiaBapiB — 40 xB;

**x% _ giggapu 3 JIPC, Aka MiCTUTb TaHiHW 1 aHTParniko3nam, NPoLifKyloTb HEranHo NiCA BUrOTOBNEHHS; BiABapW 3 INCTA CEHN

I'IpOLli,D,)KyIOTb nicna NoBHOro OXONOAXEeHHA.

Tabnuus 3
TexHomoriyHi mapamMeTpy NpUroTyBaHHA BOAHMX BUTKOK 3 JIPC B Ilonmbimi
L Ha3Ba BOAHOI BUTAXKW
TexHonoriyHi napametpu : -
Bigsapwu HacToi (Hanapw) Mauepatun
AnKanoigu, canoHiHw, Cepuesi rniko3mam (koH- | Cnnusn (anTei KopeHi,
Bun BAP TaHiHW Ta iH. Banii Tpaea, ropuuBITY NbOHY HaCiHHA)
TpaBa)
lNoyaTKoBa TemnepaTtypa ekcTpareHTa KimHaTHa 90-100 °C KimHaTHa
Ha KUNnavin
. o 30 xB 15 xB -
BOAAHIN OaHi
Yac ekcTparyBaHHsA - -
3a KiMHaTHOI
- 15 xB 30x8B
Temnepartypu

MpumiTKL: * — AKLWO B iHGYHAMPLI KinbKicTb eKcTpareHTa ctaHoBWTb 100-200 T, TO TpMBanicTb NpoLecy Bif 3an1BaHHA BOLOIO A0 KiHLA
HaCTOIOBaHHA CTaHOBUTb 45 XB 6€3 KOHTPOJIO TEMMEPATYPK, a AKLLO Maca Boau B iHGyHAMpLi meHwwe 100 r i 6inbLie 200 r, — HeobXifHO
KOHTpOJoBaTU Temnepatypy i nicna gocAardeHHa 90 °C dikcysaTu 30 XB.

Tabnuus 4
TexHosoriyHi napaMeTpu IpUroTyBaHH:A BOAHMX BUTSKOK 3 JIPC B €C
- Ha3Ba BOAHOT BUTAXKKN
TexHonoriuHi napameTtpu - -
BinBapun* HacToi (Hanapw) Mauepatun
KopeHi, kopeHeBuLLa, JlncTs, KBiTKK, CyLBIiTTS, .
Bug NPC P Kop t Ku, cyul KopeHi, kopeHeBuLa
Kopa Ta iH. nnoawu, HaciHHA
lNouaTKoBa TemnepaTypa ekcTpareHTa KimHaTHa 90-100 °C KimHaTHa
Ha Knnnavin
. . 15-30 xB - -
BOJAHIN GaHi
Yac ekcTparyBaHHsA Nr———
- 5-15xB 30xB
Temnepartypu

MpumiTka: * — BinBapy MOXHa roTyBaTy i3 BCiX BUAIB CUPOBUHM, KPiM TUX, L0 BMiLLYyOTb edipHi onii | cnvsn.
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Tabmma 5
IlopiBHsinbHA XapakTepucTuka cuisifHomenHa JIPC i ekcTparenTa
Kpai CnisigHoweHHa JIPC i ekctpareHTa / Bug JIPC 3anexHo Big cknagy bAP
paiHa 1:10 1:20 1:30 1:100 1:400
YKpaiHa | Yci Buamn pocnuH, AnTei KopiHb BanepiaHu KopeHe- - JIPC, wo BmiLyye
Kpim JIPC i3 cunb- BYILLA 3 KOPEHAMUY; cunbHopAinHI BAP —
HofinHuMmK BAP i ropuLBiTy TpaBa; ankanoign i Kapgio-
BUHATKIB KOHBanii Tpaga; rniko3nan (tepmo-
cnopwuily TpaBa; ncucy Tpasa; be-
KUTATOK CeHerun NafoHHU NNCTSA;
KOPEeHi; CUHIOXN HaNepCTAHKN NNCTA
KOpeHeB/La 3 KO- Ta iH.)
PEHAMU; MUNbHAH-
KN KOpEeHeBULLA 3
KOpeHAMUY; NYKIBKN
HaIMOPCbKOT 6ynb-
61; NbOHY HaCiHHSA;
MaTKOBI Pi>KKM
Monbuwa | Yci Bugn pocnuH, JIPC, wo Bmiwye - JIPC, wo Bmiwye -
Kpim JIPC i3 cunb- cnm3u (anTei KopiHb, CUnNbHOAINHI BAP -
HofiHMK BAP i NbOHY HacCiHHA) ankanoigu i kappgio-
cnm3amm rnikosuan*

MpumiTKa: * — yepe3 BUCOKY TOKCUYHICTb HAaCTOI 3 HANEPCTAHKM MyPNypPOBOI Y/ HaNepPCTAHKM LLePCTUCTOI He FOTYI0Tb.

[1ix yac BUTOTOBJICHHS! BOAHUX BUTSDKOK HE BPaxo-
BYIOTh KO€(iIiEHT BOJOTIOTTIMHAHHS, a TICII eKCTpary-
BaHHs JIPC mpoMHUBarOTh 101aTKOBOIO KUTBKICTIO BOJIH,
JIOBOJISTYM BUTSDKKY 110 HEoOXinHOi Macu [21, 22].

BimminHOCTI € 1 B mpurotyBanHi BUTKOK 3 JIPC, 1o
BMIIIYOTh ankanoinu. TexHomoris crporiena, 6o JIPC
MiAKUCIIOITH KUCIIOTOI0 LuTparHoo. [Ipukian: Ipeca-
cuanhae decocti 100,0. Cuposuny (1,0 1) 3anmBaroTh B iH-
(dbyHnupui po3paxoBaHoro KinbKicTo Boau (100 1), mo
SIKOT AOAIOTh KUCIIOTY LIMTPATHY B KiibkocTi 0,5 T Ha
100,0 r Bomm. [licis BigBaproBaHHS rapsiay BUTSDKKY HEH-
Tpamni3ytoTh 10 % po3unHOM amiaky B KUIBKOCTI 25 Kpa-
nienb Ha kokHi 100,0 T BuKopucranoi Bogu. Hefitpaii-
3aIlis BifiBapy CIpsIMOBaHA Ha TiBUIIEHHS HOTO CTa-
OITBHOCTI I YHUKHEHHS HeCyMicHOCTI [23].

VY BitumsHsHil xe npaktuni JIPC migkuciromoTh
0,83 % pO3YMHOM KHCIOTHU XJIOPUAHOI PO3BEICHOT, KiJlb-
KIiCTB SIKOTO Ma€ OyTH €KBIBAJIEHTHOIO 32 MacOIO BMICTy

ankanoinis i yucroro HCL. IIpoBeneHHs BiImOBITHUX
PO3paxyHKiB BUMArae 4acy i HeOOXiJHHX 3HAHb.

CrierudigHAN MIIX1]T TO alITEYHOTO BUTOTOBJICHHS
cim3iB B YKpaiHi HaBeneHo B Tabm. 6 [16, 17]. Y Tlons-
i BogHi BUTHKKY 3 JIPC, mo BMinnyroTs cinm3u (anrei
KOpEHi, JTbOHY HAaCiHHS), XapaKTEePHU3YIOThCS IIEBHUMHU
BiZIMIHHOCTSIMH: BUTSDKKY HAa3WBAIOTh MallepaTaMu; CITiB-
BimHomeHHs JIPC/exctparenT cranoBuTh 1:20, BUTSK-
KH TOTYIOTh TUTBKH METOJIOM XOJIOJTHOI Marepartii mpo-
Tsirom 30 XB.

[opiBHABHY XapaKTEPUCTUKY IIPUTOTYBaHHS BOJI-
HUX BUTSDKOK 3 antei kopeHiB B Ykpaini i [lombmii Ha-
BeJleHOo B Tadi. 7.

[IpoBenenuii aHai3 CBIAYHTE, 0 BAYKIMBUM aCTICK-
TOM B €KCTEMITOPaJIbHI TEXHOIOTIi BOJHUX BUTSIKOK Y
[lompIi € onTrMi3alist TEXHOJIOTTYHOTO TIPOIIECY, & CaMe:
*  yHiikoBaHMH MiAXif 10 criBBigHOIIEHHS Macu JIPC

1 EKCTpareHTa;

Tabnuua 6

Oco6MMBOCTI €KCTEMIIOPAIbHOTO BUTOTOB/ICHHS BOJHMX BUTSDKOK 31 cnmsoBMicHoi JIPC
Bi[JIOBiTHO O BiTUM3HAHUX T€XHOIOTIYHNX IIPABUI

HalimenyBaHHa JIPC, Micue nokanizauii . CniBBigHoweHHsa JIPC
. Ocob6nrBOCTI TEXHOMOTII
WO MiCTUTb CNN3K cnuzy B JIPC [0 eKcTpareHTa

AnTei KOpiHb BcepepuHi KNiTnHm ?ggororon: 3 KIMHaTHO! TeMnepatypu 1:20

JIbOHY HacCiHHA y MOBEPXHEBOMY LIap! 360BTYIOTb 3 rapaAYoto Bogoto 15 xB 1:30

HacCiHHA

AI1BU HaCiHHA B enigepwmici CTpyLwytoTb 3 XONI0AHO BOAOK 5 XB 1:50
MNopopoHMKa HaCiHHA Zanc(i)ssEXHesomy tapt 360BTyt0Tb 3 rapsyoIo BOAo 15 xB 1:10

Caneny 6ynb6u BcepeawHi knitnHn flopatotb eTaHoN, XONOAHY Ta KNM'AYEHY 1:100

BOAY, 300BTYIOTb [10 OXONOAMEHHSA
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Tabmuusa 7

BigMiHHOCTI IpUTOTYBaHHA BOJHOI BUTSDKKM 3 alTel KOpeHiB B YKpaiHi i [lonbimi

YKpaiHa | MNonbua
Hazga J1O
HacTinn /cnu3 KopeHa antei | KopeHs antei mauepar
3pa3okK peuenTa

Rp: Inf. rad. Althaeae 100 ml
Sirupi simplices ad 150 ml

Rp: Althaeae rad. mac. 100,0
Sirupi simplices ad 150,0

Pospa

XYHKM

Ona pospaxyHky macu JIPC i 06'emy BoM BpaxoByioTb
BUTPaTHUI KoedilieHT, AKMIA Ans cniBBigHowWweHHA 1:20
(5 % NPC) ctaHoBUTb 1,3:

m(JIPC)=5-13=6,5r

V (Bogn) =100 - 1,3 =130 mn

ButpaTHU KoedilieHT He BpaxoByioTb, BOAY AO3YIOTb 3a
Macoto:

m (JIPC)=5,0r

m (Boan) =100,0r

OcobnmBocTi TexHoNoril

[na 3anobiraHHA NOTPaNIAHHIO Yy BUTAXKKY KPOXMarto:

+ ONA pO3paxyHKY Macu iHrpefieHTiB BPaxoBYyOTb BU-
TpaTHUN KoedilieHT, a OTXe, BUKOPUCTOBYIOTb OiNbLy
Kinbkictb JIPC i BOAW, anA 3abe3neyeHHs BignoBigHoOro
BMicTy BAP i 06'eMy BUTSAXKY;

« nicnAa npouecy mauepadii JIPC He BigTuCKaoTb;

+ nicnA xonogHoro HactotoBaHHA JIPC noBTOpHO npomu-
BalOTb BOLOI0, OBOAAUMN JO HeobxigHOro o6'emy 100 mn

[lns 3anobiraHHA NOTPANIAHHIO Y BUTSXKKY KPOXMarslo BU-
KopucTtoBytoTb JIPC 3 BigNoBigHM CTyneHem nogpibHeHHsA
i nonepeaHbO NPOMUTY BOAOIO:

« JIPC mae npoxogunTn yepes cnto giametpom 3,15 mm;

« nonepegHbo JIPC npomurBatoTb BOAO, MOMICTUBLUN 1T y
NiNKY Ha MapreBin cepBeTui;

NicNA XONOAHOro HacToBaHHA NpoTArom 30 XB Ma-
Lepat NpouifKyloTb Y KOHTenHep Ana Bignycky, JIPC
NOBTOPHO NPOMMBAIOTb BOAOIO, 31erka BiATUCKaOTb (3a
notpebu Ha Barax 4OBOAATb BUTAXKKY Ao Macu 100,0 r)

MNepeBarn metoay

CKOpOYEHNI TEXHONMOTIYHUI LMK — BiACYTHA CTagia go-
[AaTKOBOro nofapibHeHHs i npocitoBaHHA JIPC; BigcyTHA
CTagisa nonepegHboro npommeaHHA JIPC

He noTpibHo npoBoAWTY 1OAATKOBI PO3PaxyHKN 3 BUKOPU-
CTaHHAM BUTPATHOTrO KoedillieHTa; He NOTPiIGHO 36inbluy-

BaTW KiIbKiCTb BUXIQHWX iIHIPefi€eHTIB, a OTXKe, | BapTicTb J13

*  CIPOLICHHS PO3PaxXyHKIiB: BiACYTHIH KoedilieHT BO-
JOMOIIMHAHHS, BUTPATHUN KOe(illi€HT, BUKOPHCTAH-
HSl KHCJIOTH LMTPATHOI JUIS MiIAKUCICHHS BUTSKOK
13 JIPC 3 ankanoigamu;

* s 6inbmocti JIPC, 3a BUHSATKOM CUPOBUHH 13 BMi-
CTOM CJIN3Y 1 KapAiOTIIiKO3UIiB, TOTYIOTh BiABapH;

* yHi(ikoBaHa TEXHOJOris MaLepaTiB i3 CUPOBUHH,
110 BMILIY€E CIH3H;

*  HacTol (Tak 3BaHi «Hamapm») roTyoTh TUIBKH 13 CH-
POBHHH, IO BMILIy€ KaIi0NIiKO3HUIH;

*  CKOPOYEHHMI Yac eKCTparyBaHHsI — MAKCUMYM JI0 45 XB,
30KpeMa BPaxoBYIOTh 4ac, HEOOXIIHUIM [J1sl HarpiBaH-
HS BOZISIHOT OaHi.

Amnanizyroun miaxing €C, MoxeMO Ha3BaTH MMO3UTHB-
HUMH aclleKTaMH Te, U0 TYT YiTKO PO3MEKOBAHO TeX-
HOJIOT1YHI MPOLIECH MiJ YaC BUTOTOBJICHHS BOJAHUX BHU-
Ts:k0K 3 JIPC, a came:

* Mauepauis (maceration) — eKCTparyBaHHA 3a KiM-
HaTHOI TemrepaTypu BOpoaoBx 30 XB;

* HacroroBaHHs (infusion) — 3anuBanHs JIPC okporiom
1 HACTOIOBaHHS 3a KIMHATHOI TEMIepaTypH BIpO-
JIOBX 5-15 XB;

» BigsaproBaHHA (decotion) — exctparyBanus JIPC na
KUIUIAYiM BoasaHiM 6ani 15-30 xB;

* mpoaproBanHs (digestion) — excrparyBanus JIPC Ha
BOIsHIM Oani 3a Temneparypu 40-50 °C BopogoBx
qacy, 3a3Ha4eHOr0 AJIs1 KOHKPETHOTO BUMAIKY.

TexHonoriyHuii mporiec BOAHUX BUTSHKOK € ONTHMI-
30BaHMM i BUMarae MEHIIMX 3aTpar 4acy, eHeprii 1 Kijib-
KOCTI 3aCTOCOBaHMX TEXHOJIOTTYHUX OTIEpPALiid, SIKIIO MO-
PIBHIOBaTH 3 BUMOTaMH{ BITUYM3HSAHUX HOPMAaTHBHHX JI0-
KyMEHTIB.

BucHOBKHM Ta mepcneKTHBH MOAAJIBIINX T0CTi-
JAKeHb. [IpoBeneHO MOPIBHUIBHUIA aHAai3 TEXHOJIOT 4~
HUX TapaMeTpiB BUTOTOBIICHHS BOOHUX BUTSKOK 3 JIPC
3TiHO 3 BUMOI'aMH HOPMAaTUBHUX JOKYMEHTIB YKpaiHu,
€Bporneiicekoro Corosy i PecryOmiku [lonbina. Busisre-
HO TIEBHI BiIMIHHOCTI, 30KpeMa y criocobax mponucy-
BaHHSI PELICTITiB, 0COOINBOCTSX MPOBEACHHS PO3pPaXyH-
KiB, y criBBignomeHHi JIPC Ta ekctparenTa, Temnepa-
TYpPHHUX PEXHUMaXx, yaci ekcTparyBaHHsi, ctBopeHHi pH
cepeloBHIIa, MOHATTAX MPOLECiB Malepaii, HacTOIo-
BaHHS 1 BiABaproBaHHA. BUsBIEHO, 1110 NPOTH BITUM3HS-
HUX npaBuil TexHonoriyauid npouec y €C 1 INonpmii €
OTNITUMI30BaHMM ILOJIO 3aTparT yacy, Heprii, a B AEIKUX
BUMAAKax i cupoBUHHU. OTpuUMaHi pe3yabTaTd MaloTh
MPaKTUYHE 3HaUYeHHs, 00 MOCTAIOTh OCHOBOIO JUIS MO-
JaJbIINX HAYKOBHX JTOCIIHKEHb 3 00T PYHTYBaHHS BILIH-
BY TEXHOJIOTIYHUX YMHHUKIB Ha KUTbKICHUI BMICT OCHOB-
HuX rpyn BAP y BUroToBIE€HMX BOJHMX BHUTSKKAX.
Tinpku Ha MiACTaBl HAYKOBO OOTPYHTOBaHMX Pe3yJbTa-
TiB MOXXHA ITPOIIOHYBATH 3MiHHU J0 YNHHUX HOPMaTHB-
HUX JOKYMEHTIB i TEOPETUYHHUX MaTepiaiB.

Konduikr inTepecis: BiacyTHiil.
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HamionaneHuit papmaneBTHUHU yHIBepcuTeT MiHICTEpCTBAa OXOPOHU 310pOB’ S YKpaiHu

AdocnimkeHHA 3 pO3pOOKU CKNaay XyBaribHUX
NacTUNOK 3 NPO6IOTUYHUMUN BIIaCTUBOCTAMM.
1. OGrpyHTYBaHHA Ail040iI pe4OBUHU

OcTaHHiM Yacom HacTae HOBe PO3yMiHHS KOHLeNLii NpobioTuKiB — BUKOPUCTaHHS 3aMiCTb XMBUX KIITUH MiKpOOp-
raHiamiB ixHix meTaboniTie. BoHM 30aTHi ik NpUrHivyBaT pO3BUTOK MATOreHHMX BakTepin, Tak i eheKTUBHO CTUMYMOBaTH
PO3MHOXEHHS iHAWTEHHOT Mikpodropu. Moxnuneo, MeTabioTUKM BUABNATLCA Binbll e(PEKTUBHUMM, HiXXK TpaguLiviHi
XMBi NPOBIOTHKN. YPaxoByO4M NEPCNEKTUBHICTL MPOBIOTUYHKMX NiKiB HOBOTO MOKOIMiIHHSA Ta LWBUAKE 3pPOCTaHHS 3allikas-
neHocTi cy6’ekTiB hapMaLEBTUHHOIO PUHKY A0 Takoi HOBOI MikapCcbKoi (hopMU, K MACTUIKW, NPONOHYEMO CTBOPEHHS
XyBanbHUX NAcTUOK i3 BMICTOM ek3omeTaboniTiB naktobakTepii, hapmMakonoriyHa Aist sikMx cnpsiMoBaHa Ha npodi-
NakTWKy Ta NikyBaHHA ancbanaHcy Mikpodnopy poToBOi MOPOXKHUHN.

MeTta po60oTu — TeopeTM4HO-eKCnepMMeHTanbHO 06r'pyHTYBaT BUGIp ek3oMeTabormniTHOro Komnnekcy nakrobak-
Tepiv SK AioY40i pe4oBUHM NIKapCbKOro 3acoby 3 NPOBIOTUYHUMK BNACTUBOCTSIMM Yy (DOPMI XKyBanbHUX NACTUITOK.

MaTtepianu Ta meToam. Ak 06’ekT AOCMiAXeHb BUKOPUCTOBYBanNy ekaometaboniTHMI Komnnekc wramy Lactoba-
cillus plantarum UCM-2693. Bu3Ha4eHHS1 KUCITOTHOCTI, BMICTY KMCMOTU MOMOYHOI, ONTUYHOI rYCTUHW MiKPOBHOI Ccyc-
neHs3ii, KinbkicHU 06Mik NakTobakTepili BUKOHYBanu BiAMNOBIAHO A0 3ararnbHONPUNHSATUX METOAIB, 3a3HadYeHnx y [dY.

Pe3ynbraTtu Ta ix o6roBopeHHsA. BusiBneHo 6aktepioTponHy Aito ek3omeTaboniTHoro komnnekcy L. plantarum
UCM-2693 Ha naktobakTepii npobioTnyHoro npenaparty «JlaktobaktepuH-biodhapmay» 3a KynsTUByBaHHSA Ha cepeaoBu-
LLi 3 ek3oMeTaboniTamu NPOTH KOHTPOMbHMX 3pa3kiB. Lien npuinom CcTuMynntoe KUCNOTOYTBOPEHHS, nponidhepadito npo-
BiOTMYHMX MIKPOOPraHi3MiB, 3MIHIOE XapakTEPUCTUKM a3 IXHLOro 3pOCTaHHA — CKOPOYye nar-casy, npuwBuALLYE eKc-
NOHEHLiHY dasy, Lo MOXe NPUCKOPUTU HAaCTaHHS TepaneBTUYHOro eekTy, Ta € JOKa30M AOLiNbHOCTI BUKOPUCTAHHSA
Li€i aitoyoi peyoBMHU B CKNaAi XXyBarbHMX NacTUIOK 3 NPOBIOTUYHMMMN BNACTUBOCTAMM.

BucHoBku. O6rpyHTOBaHO BMGip ek3omeTaboniTHoro komnnekcy nakrobakrepin (EMK) sik gitovoi pe4oBrHU HO-
BOro nikapcbKoro npenapaty rpynu meTtabioTukiB y dopmi xyBanbHux nactunok. OtpumaHo EMK naktobakTepin Ta
[ocnigXeHo 1horo 6akTepioTponHy Aito.

Knrodoei cnosa: eksomemabonimHuli KOMINEKC, Xys8anbHi macmursiku;, Jakmobakmepii; 6iomaca; KUcromHicms

N. V. Dvinskykh, N. V. Khokhlenkova, O. S. Kaliuzhnaia, A. V. Soloviova, O.G. Aleksandrova
National University of Pharmacy of the Ministry of Health of Ukraine

The study on the development of the composition of chewable lozenges
with probiotic properties. 1. Substantiation of the active substance

In recent times, a new understanding of the concept of probiotics has emerged — the use of their metabolites
instead of living cells of microorganisms. They can both inhibit the development of pathogenic bacteria and effectively
stimulate the reproduction of indigenous microflora. It is possible that metabiotics will be more effective than traditional
live probiotics. Taking into account the prospects of new-generation probiotic drugs and the rapid growth of interest of
pharmaceutical market entities in such a new dosage form as lozenges, we have proposed to create chewable lozenges
containing Lactobacillus exometabolites, which pharmacological action is aimed at preventing and treating an imbalance
of the oral cavity microflora.

Aim. To theoretically and experimentally substantiate the choice of the exometabolite complex of lactobacilli as the
active substance of a medicinal product with probiotic properties in the form of chewable lozenges.

Materials and methods. The exometabolite complex of the Lactobacillus plantarum UCM-2693 strain was used
as the study object. Acidity, the lactic acid content, the optical density of a microbial suspension, as well as the quan-
titative count of lactobacilli were determined in accordance with the generally accepted methods specified in the State
Pharmacopoeia of Ukraine (SPhU).

Results and discussion. The bacteriotropic effect of the exometabolite complex of L. plantarum UCM-2693 was
detected on lactobacilli of the probiotic drug “Lactobacterin-Biopharma” when cultured on a medium with exometabo-
lites compared to the control sample. This technique has a stimulating effect on the acid formation, proliferation of
probiotic microorganisms, changes the characteristics of their growth phases, namely reduces the lag phase, acceler-
ates the exponential phase, which can accelerate the onset of the therapeutic effect, and is the proof of the feasibility
of using this active substance in the composition of chewable lozenges with probiotic properties.

Conclusions. The choice of the exometabolite complex of lactobacilli as the active substance of a new drug from
the group of metabiotics in the form of chewable lozenges has been substantiated. The exometabolite complex of
lactobacilli has been obtained, and its bacteriotropic effect has been studied.

Keywords: exometabolite complex; chewable lozenges; lactobacilli; biomass; acidity
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Beryn. YHacninok He30a1aHCOBAHOTO XapyyBaHHS,
JeinuTy BiTaMiHIB Ta MIKPOEJIEMEHTIB, BYKUBAHHS aH-
TUOI0THKIB, 3a0pYTHEHHS JOBKIJUIS BiOyBaeThCs pyii-
HYBaHHSI TIPUPOJTHUX MIKpOOiOIeHO03iB ItonuHu. ToMy
B)XJIMBUM € CTBOPEHHS IPENaparis, 10 BiTHOBIIOIOThH
MiKkpoekoJioriunmii 6anauc [1].

Ha nymky daxiBiiB, HacTac HOBe pO3yMiHHS KOHIIETI-
il nmpobioTukiB abo i1 npupoaHuii po3BuTok. [Ipoodio-
THKH, SIKI MICTATh METa0OJITH OaKTepiil, HA3UBAIOTH «Me-
TabIOTHKNY a00 «IOCTOIOTHKWY. BoHu 31aTHI, 3 0JHOTO
00Ky, IPUTHIYYBaTH PO3BUTOK MMATOTCHHUX OakTepi,
a 3 iHImoro 00Ky — e()eKTUBHO CTUMYJIIOBATH PO3MHO-
JKeHHS! IHIUreHHoi Mikpoduopu. I, MmoxknuBo, meradio-
TUKH BHUSBJSITHCS O €(DEKTUBHUMHU, HIXK TPaIUIIiN-
HO BUKOPHCTOBYBaHI HBi MPOOIOTHKH.

Jo nepesar MeTabiOTHKIB, KpiM OLIBIIOTO TepareB-
THUYHOTO MOTEHIIIaITy, BIIHOCSATh BUCOKY O10I0CTYITHICTS,
BiJICYTHICTh KOH(IIIKTY 3 BIACHOIO MIKpOOiOTOM0, BiJl-
CYTHICTB JIATEHTHOTO NIepioAy, Oe3IeKy, BUIIII CIIOKHBYI
BJIACTHBOCTI Ta TEPMiHU MpHIATHOCTI [2, 3].

OnHi€r0 3 MePCIEeKTHBHUX JTIKAPChKUX (HOpM, SIKi Ha-
OyBalOTh MOIMYJIIPHOCTI Ha (hapMaIleBTHYHOMY PUHKY B
VYkpaiHi Ta 3aKOPJOHOM, € TACTUIIKHU <OKYBaJIbHOTO TH-
my» [4-6]. Alle acCOPTUMEHT MAaCTHIOK BITYA3HSIHOTO BHU-
POOHUIITBA, SKIIO NOPIBHIOBATH 3 IMITOPTOBAHUMH, € JI0-
BOJIi By3bkuii [7]. Kpim Toro, GuibricTs NacTUIIOK HO-
31I0HOBAHO K JOOaBKH JIE€THYHI.

Takuii cTaH 3yMOBIIIO€ TIEPCIIEKTHBHICTH PO3POOKH
HOBUX JI3 y (opmi macTuiok, sKi MOTIOBHSTH LI cer-
MEHT PUHKY BITYU3HSIHUMH JIKaMH, IaJyTh 3MOTY ypi3-
HOMAaHITHUTH BijoMi JiHiiku JI3 3a paxyHOK HOBOT JIi-
KapChKo1 ()OPMH, CTBOPUTH JIIKH 3 HOBUMH Cy4aCHUMHU
Ta e(h)eKTUBHUMH aKTHBHUMH (papMarieBTUYHIMH iHTpe-
nieatamu (ADI). [TacTumku, 0coOIMMBO KyBallbHI, € IPH-
BaOmBoto JID 115t oOkpemMux mapiB CIOKUBAYiB, HACAM-
nepest A7l MOJIOJZIOTO MOKOJIHHS, TOMY 1[0 MAalOTh CIO-
JKUBY1 XapaKTEPUCTHKH, BIIMIHHI BiJl TPAAMLIHHUX «HE-
CMa4YHUX» JIKIB.

OKpiM TaKHX CIIOKUBUUX XapaKTEPUCTHUK, SK MPH-
€MHICTb 1 JIETKICTh 3aCTOCYBAHHS, a TAKOK KOMILIAH€EHC
namieHTiB, 151 JIO Mae meBHI CyTTEBI IepeBary, Harpu-
KJIaJI, TIOMIpHY CKJIQJHICTh TEXHOJIOTTYHOTO MPOIIECY,
MOXJIUBICTE goaaBaTd ADI OIIbIIOCTI BUAIB XIMIYHUX
Ta GlosoriyHuX Monekyl, cymimaru ADI, siki HecymicH1
B iHImX JID, MackyBaTy IXHI HEIPHEMHI CMaKOBi BIIACTH-
BOCTI, IIPOJIOHTYBaTH BUBIIBHEHHSI Ta TPUBAIICTD (ap-
MAaKOJIOTI4HOI [TiT, MOXITUBICTh OTPUMATH HE TUTHKH CHC-
TeMHUI e(heKT, a i MiciieBrii, 1o OyBae yTpyAHEHO, 0CO-
OJIMBO IS CITM30BOI POTOBOT MOPOKHUHU, TOIIO [4-6].

3 onIsA/Ty Ha ePCIEKTUBHICTD Ta aKTyaJIbHICTh CTBO-
peHHst npobioTHyHKUX JI3 HOBOTO MOKOIiHHS — MeTabio0-
THUKIB, Ta JieJalli OLIbIIY 3alliKaBlIeHICTh Cy0’€KTIB (ap-
MAaIeBTUYHOTO PUHKY J0 TaKOI HOBOI JIIKAPCHKOI (op-
MU, SIK TACTHIIKH, MPOTIOHYEMO CTBOPEHHSI MACTHIIOK
JKYBAJIBHUX 13 BMICTOM €K30METa0O0IITHOTO KOMILIEKCY
(EMK) nakrobakrepiii, papmMakoIoriyHa Jiist IKOro Ie-
pendadyBaHO CIpsiMOBaHa Ha MPOMIIAKTHKY Ta JiKy-
BaHHS 3aXBOPIOBaHb POTOBOI MOPOKHUHU, CIIPUYHHE-
HUX JucOaIaHCOM MPOOIOTHYHOT MIKPO(IIOpH.

Meta po00TH — TEOPETHIHO-EKCIIEPUMEHTATLHO 00-
TPYHTYBaTH BHOIp €K30METa0OJIITHOTO KOMIUIEKCY JIaK-
TOOAKTEpil K Jit090i pedoBUHU JI3 3 MpoOiOTHIHUMH
BIIACTHBOCTAMH y (POpMi )KyBaIbHUAX MMACTHIIOK JIJIs Ha-
JTAaHHS MICIIEBOI Jii B POTOBiil MOPOKHUHI.

Marepiaau Ta MeToau. SIk 00’ €KTH TOCITIKEHHS
BUKOPHUCTOBYBAIH KyJIBTYpPaIbHY PIAMHY 3 €K30MeTabo-
JiTaMHd, OTpUMaHYy IicIIs KyJIbTHBYBAHHS BUPOOHUYIOTO
mramy Lactobacillus plantarum UCM—-2693 rmnbuH-
HHUM piaKoha3HuM crrocoooM. Po3mineHHs KymbTypab-
HOI pigwHM Ta 6ioMacH 3AiHCHIOBAIN Ha JaOOpaTOpHii
neatpudysi OITH-8 31 mBuakictio 5000 06./XB IpOTSI-
roM 5 xB. DinbTpyBaIN CynepHATAHT Yepe3 KOMIUICKT
MeMmOpan «Mimrimop» 3 peiruaroM mop 0,8 MM (T10-
nepennst ¢inprparis) ta 0,2 MKM (cTepuiizyBaibHA
(dhimpTparist). Buznauanu pH nmorenmiomerpuyno [8] Ha
pH-meTpi mapku «pH-305%.

BwmicT krcnoTH MOTOYHOT BU3HAYAIN TUTPUMETPHY-
HHUM METOJIOM Ta MoTeHIlioMeTpudHo [8]. KimbkicHmiA
00K JTaKTOOAKTEPIH 3MIMCHIOBAIN METOIOM TTOCITIIOB-
HUX PO3BEJICHD 3 BUCIBOM B )KHBHIJIbHE CEPETOBHIIIE TITH-
OMHHUM YaITKOBUM METOAOM [9], nTMHAMIKY MiKpOOHO-
T'O 3pOCTaHHS 32 ONTUYHOIO TYCTHHOIO TOCIiIKYyBaIu
CIEKTPO(OTOMETPUIHIUM METOZIOM Ha CIIEKTpO(oTOMET-
pi ULAB 101 3a nopxuau xBumi 600 aM [8].

PesynbraTru Ta ix o6roBopenHsi. /i1 orpuMaHHs
eK30MeTa00ITHOTO KOMIUIEKCY TTaM Lactobacillus plan-
tarum UCM-2693 BupOITyBaIn Ha XKUBUILHOMY Cepe-
nosuri MPC-1 3a temmieparypu 37 °C mpotsrom 72 TouH.
[Ticst 3akiHYeHHS 1HKYOAIlii pO3 AN KYIbTypaTbHy
pimuHy Ta 6ioMacy. CymnepHaTaHT (KyJIbTypalibHY PiTuHy
3 €K30MeTadoJiTaM1) IEKaHTYBAJIH 3 0CaIy Ta B acell-
THYHUX YMOBaxX (IIBTPYBaIH B CTEPIJIbHI (IaKOHH.
I3 um pH oTprMaHOTO €K30META0O0TITHOTO KOMITIIEKCY
4,55+ 0,02.

JIst THATBEPIIKEHHS TOIUTHPHOCTI BUKOPUCTAHHS B
CKJIaJli )KYBAJIbHUX TIACTHUJIOK 3 TIPOOIOTHIHUMH BJIaC-
THBOCTSIMU K Aitouoi peaoBuau EMK nmaktoOakTepiid
TOCTIKYBaIH HOTO OaKTepioTpomHy Aito. J[s mporo
KYJTBTHBYBIH B MIPUCYTHOCTI oTpuManoro EMK rmak-
TOoOaKTEpii, IKi € OCHOBOIO MpobioTraHOoTO JI3 — MMpe-
mapary «Jlakrobakreprun-biodapma, moporox a/op. Ta
MicIIL. 3acT. 1o 5 103 y ¢umak. NelO». [Ipemapar MicTHTB
JKWBI ITaMu JTakTo0akTepiit Lactobacillus fermentum
abo Lactobacillus plantarum. OmHa no3a MiCTUTh HE
memre 2 % 10° KYO makrobakTepiii.

st BUSIBIIEHHS OaKTepioTpomHoi i ek3oMeTado-
JTIB TOCIIKYBAIH aKTHBHICTH KHCIIOTOYTBOPEHHS Ta
HaKOTTMYCHHsI OioMacH JakToOakTepilt 3a iX KyJbTHBY-
BaHHS Ha cepenoBuili 3 mogaBanHasM EMK.

Mertoro Oymo pocmiautu BB EMK mramy L. plan-
tarum UCM-2693 Ha pO3BHUTOK IHIIHUX INITAMIiB JIAKTO-
OakTepii.

CyCIIeH3ito KyIsTypH JIAaKTOOaKTepiit OTPIMYBAIIH IS~
XOM periaparariii nmpemnapary «Jlakrodakrepun-biodapmar
y criBBigHomenHi 1 mo3a Ha 5 M 0,9 % crepuibpHOTO
PO3YHHY HATPIIO XJIOPHUY.

Jy1st BU3HAUEHHS BIUTUBY METaOOTIYHOT KOMITO3HUITI
Ha 3poctanHs KiIitaH 10 M orpumanoro EMK i1 Takwmii
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ke 00’eM cycnensii nakTobakTepiii BHOcHIH B 80 M
0,5 % CTepHIBLHOTO PO3UUHY TITIOKO3H 1 BUTPUMYBAIIHU B
TepMocTari 3a Temreparypu 37 + 1 °C npotsirom 68 To.
Y koHTpOIbHI npobipku BHOCKM 80 M 0,5 % po3unHy
rroko3u, 10 mut po3uuny 0,9 % nHatpiro xmopuay, 10 M
KYJBTYPH JIAKTOOAKTEPIi.

[Tix yac ychOro MUKITy BUPOILYBAaHHS Yepe3 TeBHi
MIPOMDKKH Yacy BiIOMpau 3pa3Ku JUisi BU3HAYCHHS KOH-
LIEHTpAIlii OaKTepid, ONTUYHOI T'YCTHHH CYCIIEH3IT Ta KKC-
JIOTHOCTI.

OnTHuHY TYCTHHY CyCHeH3I1 KyJIBTypH BH3Ha4a€ e(eKT
cBITIOpO3citoBaHHs. CBITIOPO3CIIOBAHHS CBOEK) UEPIOk0

MPSIMO TIPOTIOPIIiifHE KOHIEHTPALT KIIITHH y CePEeIOBHIIII.
OnTryHa IiIBHICTH, BUMiptoBaHa 3a 600 HM, BioOpa-
YKa€ KOHIICHTPALIIFO KITITHH JJAKTOOAKTEPil y CEPEIOBHIIL.

Pesynbrari qociimkens HaBeieHo B Tadi. 1 ta 2.

I'padiku, HaBeneHi Ha puc. 1-3, HAOUHO BiTOOpaXKy-
I0Th OTPUMAaHI Pe3yNbTaTh I0A0 3MiHU KUTBKOCTI 0i0-
MacH Ta KUCJIOTHOCTI CEPe0BHINA MPOTATOM KYJIbTH-
BYBaHHSI.

Tabmmsa 1
Iuuamika 36iblleHHs KiTbKOCTI TaKTOOAKTepilt
TpvBanictb KoHTponbHWIA 3pa3okK 3pa3ok 3 10 % EMK
KynbTVBYBaHHA, rofl | KinbKicte KYO/mn Ig OnTnyHa ryctmHa | Kinbkictb KYO/mn Ig OnTuyHa ryctmHa
0 (BuXxiagHi gaHi) 4,4x108 8,64 0,210 + 0,005 4,4x108 8,64 0,210 + 0,005
8 5,3x108 8,72 0,252 + 0,008 6,7x108 8,83 0,274 £0,012
20 8,7x108 8,94 0,329+ 0,015 1,5x10° 9,18 0,438 + 0,006
28 1,1x10° 9,04 0,382 + 0,005 4,4x10° 9,64 0,498 £0,014
40 1,5x10° 9,18 0,431 + 0,005 5,1x10° 9,71 0,721 £0,002
48 2,3x10° 9,36 0,533+0,012 6,2x10° 9,79 0,933 £ 0,005
60 2,6x10° 9,42 0,533 + 0,005 6,3x10° 9,80 0,935 + 0,005
68 2,4x10° 9,38 0,536 + 0,005 6,3x10° 9,80 0,937 £ 0,005
MpumiTtka. n=3.
Tabmmgs 2
JMHaMika 3MiHM KMCTIOTHOCTI CepefloBMIIa KY/IbTUBYBaHHA
T . KncnoTHicTb akTrBHa (pH), TutposaHa (°T)
puBanicrb KoHTponbHMI 3pa3ok 3pa3ok 3 10 % EMK
KyNbTUBYBaHHSA, rof
pH T pH °T
1 2 3 4 5
0 5,54 +0,02 38 542 +0,01 35
8 5,41 +0,05 55 5,29 + 0,05 66
20 4,65+ 0,03 69 4,05+ 0,03 127
28 4,51 +0,02 136 3,60 £0,02 176
40 4,45+ 0,02 187 3,49+£0,02 231
48 4,44 + 0,03 245 3,48 +0,01 267
60 4,41 +0,03 245 3,47 £0,01 268
68 4,41 +0,02 244 3,47 £0,01 267
10
9.8 ——=
9,6 =4 KOHTpONbHWUIA 3pa3ok
z 94 —— (NAKTOBAKTEPWH)
=
6 9’2 /————'
Q /
2 9
~— 3pasok
8,8 Z: :/ NAKTOBAKTEPUH
8,6 +10 % EMK
8,4 T T T 1
0 20 40 60 80

TpvBanicTb KynbTUBYBaHHS, rof

Puc. 1. AnHamika 36inblueHHst 6iomacy nakTobakTepili 3anexHo Bif, TPUBaNoCTi KyNbTUBYBaHHS
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Puc. 2. iInnamika 3MiH TUTPOBaHOI KNCIIOTHOCTI CyCreH3ii nakTobaKTepin 3anexHo Bif TPUBANOCTi KyrnbTUBYBaHHSA
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AHai3 JaHUX 1010 30UTBIICHHS 010MacH KyIbTy-
U JIAKTOOAKTEPIH 1M1 ac KYIBTUBYBaHHS B CEPEIOBH-
i 3 gomaBanHsaM 10 % EMK Tta B cepenoBumi 6e3 mo-
JaBaHHS €K30METa0OITIB (KOHTPOIBHI 3pa3K1) BUSIBUB
TaKe:

* noxaBaHHa EMK 5o cepenoBuliia KyJabTHBYBaHHS
HaJa€ CTUMYIIOBAIIEHOTO BIUIHBY, KUTBKICTh JKUT-
T€3MATHUX KIIITUH MicsA 24 TONWH KyTbTHBYBAaHHS
cTaBayia OUTBINOIO, HK Y BUXIAHIN cycreHsii, Ta
3HAYHO BUIIOIO, HIXK Y KOHTPOJIBHIH;

*  TIOpIBHSHHS KPUBUX 3pOCTaHHS KYJIBTYpH Ha puc. 1
3aCBIUIIIO, 110 BHECCHHS KOMILIEKCY METa0OJITIB
ckopouye mar-asy, DUITHKa Jor-(ha3u cTae KPyTi-
IT0¥0, PaHiIlle HacTa€e cTamioHapHa (asa, Mo Moxe
MIPUCKOPUTH HACTAHHS TEPAIEBTUYHOTO e(heKTy ue-
pe3 MBHIKE HAKOTIMYCHHS 0i0MacH;

*  aHaJi3 KPUBHUX Ha PHC. 2 MATBEPIKYE 3pOOICHI BHC-
HOBKHU. HasiBHE akTHBi3yBaHHS KHCIOTOYTBOPEHHS,
10 CBiAYUTE TTPO OiIBIIT BUCOKY CITEITU(iTHY aKTHB-
HICTh JakToOakTepiil y nmpucytaocti EMK.

AHai3 pe3ynabTaTiB JOCTIKeHb 0aKTepioTPOITHOT
nii EMK onmHO3HAaYHO BUSBUB HAsBHICTH CTUMYITIOBATTh-
HOTO e(eKTy Ha 3pocTaHHs Jakrobakrepiid. OTpumMaHi
eKCITepUMEHTATBHI Pe3yJIBTaTH € JOKa30M JOIUTHBHOCTI
po3pobku 3amporonoBadoro JI3: y mpucytHOoCcTi EKM
MOJIOYHOKHCTI OaKTepii aKTHUBHIIIE POSMHOXKYIOTHCS, IO
MOKHA BUKOPHCTOBYBATH ISl BITHOBJICHHS iX MPUPOI-
HOI KUTBKOCTI B OpTaHi3Mi, MOPYIIEHOI dUepe3 TEeBHi

Puc. 3. [inHamika 3MiHV ONTUYHOI NYCTUHN B CEPEAOBULLI KYNbTUBYBaHHSA

npuunHu. Tomy EKM MokHa BUKOPHUCTOBYBATH SIK OC-
HOBHI JTi1091 pEYOBUHA MPOPITAKTHIHUX Ta JIIKyBaTh-
Hux JI3 Ta 100aBOK MI€TUYHUX.

BucHOBKHM Ta mepcneKTHBU MOAAJBIINX T0CTi-
JuKeHb., Ha mijacTaBi omparfioBaHHS JaHWX HAYKOBUX
JUKEepes O0TPYHTOBAHO aKTyalbHICTh PO3POOKH HOBOTO
JKapchKOTO Tperapary y (popmi KyBaJIbHUX ITACTUIIOK,
SKUH HAJICKHUTH 10 TMIEPCIICKTUBHOI TPy MeTabi0TH-
KiB i MmictuTh EMK makTobakTepiii.

Otpumano EMK makrobakTepiii Ta TOCHIIKEHO HOTO
0aKkTepioTPOIHY Hifo. Pe3ynbraTn ekcriepuMeHTaThHIX
poOIT € TOKa30M JOMITEHOCTI TIPOBEIEHUX JTOCTIIKCHD
Ta MATPYHTSIM IS iX TPOIOBKEHHS 32 KiJTbKOMa Hampsi-
MaMH: BU3HAYECHHS ONTUMAIIFHIX MTapaMeTpiB OTPUMaH-
HS HATUBHUX META0OTITHUX KOMITICKCIB TTPOOIOTHYHUX
OakTepiii, crroco0iB iX ounteHHs (IEHTPUPYTyBaHHS,
yIbTpadiIbTpaltis, BACHAXITNBA (iTBETpaIlis, diaji3 Ta
iX KoMOiHaIlii), TOCTiIKEHHS aHTAaTOHICTHYHNX Bjac-
THBOCTEH €K30META0OTITHUX CyMIMIeH pi3HUX IITaMiB
MPOOIOTHIHUX OAKTEPIi.

OKpiM OCHOBHOTO KOMIIOHEHTA KyJIBTYPaIbHOI PifH-
HU JIAKTOOAKTEPii — MOJIOYHOT KHCIIOTH, Ha YACTKY SKO1
npunamae 70 % Bij 3aranbHOI KiTBKOCTI METabOMITIB,
y Hiif mpucyTHI coti pocdopHoi kucnotu (14 %), a Ta-
KO aMiHOKHCIIOTH, KapOOHOBI KHUCIIOTH, KUPHI KUCIIOTH,
0araroaTOMHI CIIUPTH, IMYKPH Ta TOJIiICAaXapHuId, SKi B
cyMi ckiamatoTh 10 16 % Big 3araabHOT KUTBKOCTI MeTa-
oomiti [10]. OTke, BAXXJIMBUM HAIPSMOM JIOCTiKSHb



26 ISSN 2415-8844 (Online)

BICHWMK ®APMALLIT 1 (107) 2024

€ BUBYCHHS SIKICHOTO Ta KUJIbKICHOTO CKJIa/ly eK30MeTa-
OOJNITHUX CyMillIel 3aJIe)KHO BiJl IITAMy-TIPOIYIICHTA,
YMOB Ta MIapaMeTpPiB KyJIbTHBYBaHHSI.

Po3poOka TexHONOTii OTpUMaHHS Ta CTaHapTH3AILIs
EMK nakrobakrepiii — He0OXiHi eTaru CTBOPESHHS pe-
MapariB 3 JI0JaBaHHIM O10JIOTTYHO aKTUBHUX PEUYOBHH,

MPOIYKOBAHKUX KIIITHHAMH JJAKTOOAKTEPil Ta IHIIHNX TPO-
010TUYHHX MIKPOOPTaHi3MiB, sIKi € CKJIaJIOBOO HOPMaJTb-
HO1 MiKpoQnopH, I 3a0e31eueHHs CTaHy HOpMOoOio3y
B pi3HHX 0l0TONAaxX OpraHi3mMy rocroaapsi, a oTxe, i Horo
IOBHOLIHHOI KUTTEAIAIBHOCTI.

Konduikr inTepeciB: BijcyTHiil.
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National University of Pharmacy of the Ministry of Health of Ukraine

The study of the physicochemical properties of rectal cream
samples with the carrot extract and rutin

The modern arsenal of drugs aimed at eliminating pathological processes of the anorectal zone, as a rule, consists
of suppositories and soft drugs. When using suppositories, hemorrhoidal nodes may be injured, uneven distribution of
the drug along the walls of the anal canal may be observed. In addition, with external and combined hemorrhoids, there
is a need to apply the drug not only to the walls of the anal canal, but also to the perianal skin. Therefore, preference is
given to the use of soft drugs since the process of their introduction is as easy as possible. Today, the pharmaceutical
market of Ukraine has a wide range of products for the treatment of diseases of the anorectal zone, but the constant
increase in the number of patients indicates that this problem has not been solved. Therefore, the study on the crea-
tion of a new rectal soft medicine that will have a complex effect on pathological processes and expand the range of
domestic drugs for use in proctology is relevant.

Aim. To substantiate the type of base for a soft rectal medicine by studying the organoleptic and physicochemical
properties of the experimental samples.

Materials and methods. The study objects were samples of a soft dosage form of various compositions and the
reference drug “Procto-Glivenol Cream” (VAMPHARMA S.R.L., Italy). Samples on different carrier bases were exam-
ined by their organoleptic and textural properties; their colloidal and thermal stability, viscosity and pH were studied.

Results and discussion. It has been found that the use of a sample on a gel base with Aristoflex does not ensure
the presence of an optimal adhesive layer between the mucous membrane of the anorectal zone and the dispersion
medium of the drug. The proxanol-188 sample does not have satisfactory thermal and colloidal stability indicators.
The use of an emulsion base provides the necessary ability to spread over the surface, adhesion and cohesion.

Conclusions. Therefore, for further research, it is advisable to use a sample of the rectal cream, which is an
emulsion system.

Keywords: thick carrot extract; rutin; technology; excipients; proctological diseases

Anb CasicHex Moxammag, O. A. Py6aH, I. B. KoBanescbka, HO. C. Macnin, H. A. lepbiHa
HauioHanbHuin hbapmaueBTU4HMI YHiBepcuTeT MiHicTepcTBa OXOPOHW 300POB’A YKpaiHu

DocnigxeHHs ¢i3nko-xiMiYHMX BNacTUBOCTEN 3pas3KiB KpeMy peKTanbHOro
3 eKCTPaKTOM MOPKBU NOCIBHOI Ta PyTUHOM

CyuacHuin apceHan nikapcbKkux npenapariB, CNpsiMOBaHWUX Ha YCYHEHHSI MATOSOriYHMX NPOLIECIB aHOopeKTanbHoi
30HM, SK NMPaBUIIO, CKMNAAAETbCA i3 CYNno3nTOPIiB Ta M’AKUX NiKapCbknx 3acobiB. 3a BUKOPUCTaHHA CYMo3UTOPIiB MOXe
BiabyBaTucAa TpaBMyBaHHSA reMopoifanbHUX By3niB, HEPIBHOMIPHUI PO3MNOAiN npenapary no CTiHKax aHanbHOro KaHa-
ny. [1o Toro X, 3a 30BHILUHBOrO i KOMBIHOBAHOIO reMOPOK BMHUKAE HEODXIOHICTb HAHECEHHS MiKapCbKOoro 3acoby He
TiNMbKN Ha CTiHKWM aHanbHOro KaHany, ane n Ha nepmaHanbHy LUKipy. TOMy BigAalTb Nnepesary 3aCTOCYBaHHIO M’AKUX
nikapcbkux 3acobiB, agxe NpoLec ix BBEAEHHS MakcMmarbHO nonerweHnii. Ha ceorogHi Ha dhapMaueBTUHHOMY PUHKY
YKpaiHu HasiBHWIA LUMPOKMIA CNeKTp 3acobiB Ans MiKyBaHHS 3axBOPIOBaHb aHOPEKTanbHOI 30HK, ane nocTiiHe 3poc-
TaHHS KiNbKOCTi XBOPWX CBIAYUTb NPO HEBMPILLEHICTb Uiei npobnemMun. ToMy akTyanbHUMK € AOCHIAXEHHS 3i CTBOPEHHS
HOBOIO PEKTanbHOrO M’AKOrO MikapCbKoro 3acoby, Wo MaTtume KOMMIIEKCHUIA BNAMB Ha NaTomnorivyHi mpoLecu Ta pos-
LUMPUTb CNEKTP BITYN3HAHMX NpenaparTiB Ans 3aCTOCyBaHHA Y NPOKTONOTil.

MeToto po60oTu 6yrno obrpyHTyBaHHS TUMY OCHOBUW M’'SIKOrO PeKTarbHOro MikapCbKoro 3acody LUNSXOM AOCHiIAXEHHS
opraHonenTUYHMX Ta di3nMKo-XiMiYHMX BNAaCTUBOCTEN AOCNIAHNX 3pa3KiB.

Matepianu Ta metogu. O6’ekTamu JOCHIPKEHHSI CTanm 3pa3ku M’sIKoi Nikapcbkoi hopmMu pi3HOro cknaay Ta npena-
part nopiBHsiHHSA «[MpokTo-rniBeHon kpem» (BAM®PAPMA C.PJ1., Itanig). JocnigkeHo 3pa3ku Ha pidHMX OCHOBaX-HOCIAX
3a OpraHoONEenTUYHUMU, TEKCTYPHUMM BIACTUBOCTAMM, BUBYEHO iXHIO KOMOIAHY Ta TEPMiYHY CTabinbHIiCTb, B'I3KIiCTb Ta pH.

Pe3ynbraTty Ta ix 06roBopeHHs. 3’1COBaHO, LLIO BUKOPUCTaHHS 3paska Ha rernesili OCHOBI 3 apucTodrekcoM He
3abesnevye HasBHICTb ONTMManbHOro aare3ifHoro Lwapy Mk Crm3oBoo 060MOHKOK aHOPEeKTarnbHOI 30HM Ta gucnep-
CiHMM cepenoBMLLEM NiKapcbKoro npenaparty. 3pa3ok Ha OCHOBI NpokcaHony-188 He Mae 3a40BiNbHMX NOKA3HWUKIB
TEepPMiYHOI Ta KonoigHoi cTabinbHocTi. BukopucTaHHS eMynbCiltHOT OCHOBM 3abe3nedye HeoOXigHY 3aaTHICTb 0 po3-
noainy noBepxHeo, aaresito Ta Koaresito.

BucHoBok. OTxe, Ans noganbLUnX AOCHiMKEeHb A0LiNbHO BUKOPUCTOBYBATH 3pa30kK KpeMy peKkTarnbHOro, Lo cTa-
HOBUTb CODOI0 EMYIILCINHY CUCTEMY.

Knrodoei crnosa: ekcmpakm MOPK8U MOCI8HOI 2ycmudl; pymuH, mexHosoeisi; 00NOMiKHI peHO8UH, MPOKMOIO2i4Hi
3axeoprosaHHsI
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Introduction. The development of new highly ef-
fective drugs for the treatment of proctological diseases
remains an important problem of modern medicine due
to the prevalence of these diseases and the limitation of
domestic drugs that would have high bioavailability, act
on the affected target tissues of the rectum, providing a
complex effect on the pathological process [1]. In addi-
tion, based on the studies of the domestic pharmaceuti-
cal market conducted, it has been found that, despite the
constant development of the proctological drug market,
its structure remains to be import-dependent [2]. An im-
portant place is occupied by rectal ointments containing
natural active pharmaceutical ingredients with a wide
spectrum of biological activity [3].

Medicinal tactics intended for the treatment of proc-
tological diseases consist in the use of the systemic therapy
together with the surgical and local treatment. The local
therapy involves the use of drugs in various dosage forms
containing analgesic, antiseptic, anti-inflammatory, hemo-
static and capillary-stabilizing active pharmaceutical in-
gredients (API). An important place is occupied by rectal
ointments containing natural active pharmaceutical in-
gredients with a wide spectrum of biological activity [3].

The extract of carrot and rutin were chosen as ac-
tive pharmaceutical ingredients in the composition of the
drug under development. The pharmacological studies
have demonstrated a moderate anti-inflammatory, anti-
exudative, membrane-protective and antioxidant activ-
ity of the carrot extract. It has been found that it has
moderate antimicrobial properties and inhibits the growth
of Staphylococcus aureus, Escherichia coli, Bacillus sub-
tilis, Proteus vulgaris, Pseudomonas aeruginosa and Can-
dida albicans [4]. Rutin reduces the permeability and
fragility of capillaries, strengthens the cell wall, reduces
the aggregation of platelets, has the anti-inflammatory
effect (including inhibition of the hyaluronidase activi-
ty), antioxidant properties, participates in redox pro-
cesses. In addition, rutin is characterized by such effects
as a decrease in the exudation of the liquid part of the
blood plasma and the diapedesis of blood cells through
the vascular wall. Rutin leads to a decrease in swelling,
pain syndromes and trophic disorders [5].

It is also important to rationally choose excipients
in the composition of the drug, which will ensure the
achievement of the necessary biopharmaceutical indica-
tors and the possibility of creating an optimal adhesive
layer between the mucous membrane of the anorectal
zone and the dispersion medium of the drug used [6].

The use of bases with hydrophobic excipients is a
widespread modern technological practice, but along with
the positive aspects, hydrophobic bases have a signifi-
cant drawback in the form of an unsatisfactory release
of APIs with diphilic properties [7].

Therefore, the aim of the work was to substantiate
the type of base for a soft rectal medicine by studying
the organoleptic and physicochemical properties of the
experimental samples.

Materials and methods. The study objects were
samples of a soft dosage form of various compositions
(Table 1) and the reference drug “‘Procto-Glivenol Cream”

(VAMPHARMA S.R.L., Italy) containing tribenoside and
lidocaine hydrochloride as APIs (sample No. 4). Samples
were prepared in laboratory conditions according to the
traditional technology [8]. A thick extract of carrot root
(FECR) was obtained at the Department of Chemistry
of Natural Compounds of the National University of Phar-
macy of the Ministry of Health of Ukraine under the su-
pervision of professor Kislychenko V. S. and professor
Zhuravel I. O. [9]. The amount of rutin and FECR in the
dosage form was proven by the previous pharmacologi-
cal studies [10].

Samples prepared on different carrier bases were as-
sessed by their organoleptic and textural properties; their
colloidal and thermal stability, viscosity and pH were
studied. The textural properties were studied by the me-
thod of direct extrusion (imitation of the force required
to extrude the sample by the consumer) and the method
of reverse extrusion characterizing the product viscosity.
The research was carried out on a TA.XT Plus texture
analyzer (Stable Micro Systems Ltd., Surrey, Great
Britain). Reverse extrusion tests were performed using
an A/BE equipment. Approximately 50 ml of the sam-
ple was placed in a standard 100 ml sample container,
avoiding the appearance of air and ensuring the forma-
tion of a smooth surface. The disk (40 mm diameter),
which was placed above the surface of the sample at
the beginning of the test, was compressed, resulting in
the extrusion of the product upwards between the walls
of the container and the edges of the disk. The follow-
ing study parameters were selected: movement speed —
2 mm/s, distance (insertion depth) — 10 mm [11].

Parameters, such as strength (maximum compres-
sive force), consistency (cohesive and adhesive ability),
were determined from the resulting force-time graph.
During the movement of the piston with the disk down
direction, the positive part of the reverse extrusion graph
is created: the maximum compression force required
for deformation shows the strength of the sample, and
the area of the graph above zero shows its cohesion.
The higher the value, the more viscous the consistency

Table 1

The sample composition of a soft medicine (%)

The name of the Sample number
substance No.1 No.2 No.3
FECR 5.0 5.0 5.0
Rutin 2.0 2.0 2.0
Aristoflex 1.5 -
Nipagin 0.0015 0.0015 0.0015
Nipazole 0.005 0.005 0.005
Glycerin - 10.0 -
Cytostearyl alcohol - 8.3 -
Stearic acid 4.0
Liquid paraffin - 6.0 -
Vegetable 15.0
Proxanol 188 - 17.0
Purified water till 100 till 100 till 100
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of the sample. After the disk returns to its original posi-
tion, its upward movement creates the negative part of
the graph: the area below zero gives an idea of the ad-
hesion and resistance of the sample when it is removed
from the disk (minimum pulling force). The higher the
value, the more energy is needed to break the contact of
the sample with the surface of the disc and, accordingly,
the better the adhesive ability of the samples [12, 13].

The colloidal stability was determined by centrifu-
gation for 5 min at 5000 rpm and 10000 rpm. The ther-
mostability was determined under the conditions of a
thermostat at a temperature of 40.0 = 1 °C for 7 days
and by freezing the weight of the sample in a test tube
to - 20.0 £ 1° C and the subsequent gradual thawing at
room temperature [14, 15]. The pH of the model sam-
ples was measured by the potentiometric method in
10 % aqueous extraction from the samples on an Ezodo
PL-700PV pH meter (Poland). The rheological studies
were carried out on a V2R 3000 viscometer (Spain) in
the range of shifting rates of 300 s, 700 s!, 1000 s at
temperatures of 20 + 1 °C and 37 + 1 °C [16].

Results and discussion. According to the data pre-
sented in Table 2, it can be concluded that all samples
were homogeneous, without signs of stratification, sam-
ples No. 1-3 had a specific sweet vegetable smell, sam-
ple No. 4 had a characteristic smell of AFI (Table 2).

The value of the hydrogen indicator of sample No. 1
was close to neutral, the pH of the other samples was
within the physiological pH value of the anorectal zone
(7.3-7.8).

The study of colloidal stability showed that at S000 rpm
all samples were stable. When the speed increased to

10000 rpm, delamination was observed in sample No.3.
While determining the thermal stability, the samples
showed no signs of delamination when frozen. When heat-
ed, sample No.3 lost the signs of a homogeneous struc-
ture.

Further, textural characteristics were determined (Fig.).
As it can be seen from Figure, samples No. 2-4 had high
strength indicators, unlike sample No.l (153.62 g).
Samples No. 2 and 3 showed almost the same values of
strength and cohesiveness. Sample No. 1 had a small area
under the curve for the first negative peak —26.08 g.sec,
indicating a small degree of its adhesiveness and a pos-
sible loss of thixotropic properties during the techno-
logical processing and use. The high values of the vis-
cosity index for samples No.2 and 4 (29.98 g.sec and
26.58 g.sec, respectively) allow us to conclude about
their better fluidity at room and physiological tempera-
tures in the anorectal zone. Samples No.2 and 3 had ela-
sticity values (the first significant peak at the first com-
pression) approaching the reference sample. The strength
of these samples bonding increased with increasing ad-
hesion.

Therefore, samples No.2-4 are able to stick to the
mucous membrane, which can prolong the time of stay-
ing of the drug at the site of application.

When developing a rectal medicinal product, the co-
hesiveness of its components should be taken into ac-
count. The degree of a soft medicine spreading is in-
versely proportional to its cohesion. Cohesive forces re-
duce the fluidity of the system and, thus, the ability to
spread over the affected surface. Thus, according to the
results of the extrusion test, sample No.l containing

Table 2
The results of determination of organoleptic and physicochemical parameters
Stability
Sample No. Appearance pH thermal, .
+409C/ -20 °C colloidal
1 A homogeneous transparent mass of a yellow color 6.42 +0.23 +/+ +
2 A homogeneous yellow-white mass 7.33+0.56 +/+ +
3 A homogeneous mass of a yellow color 7.65+0.48 -/+ -
4 A homogeneous white mass 7.62 = 0.64 +/+ +
Force () None
= Ne2
\
0z 04 05 0z i \I,II 2 o i__.‘_)_i:A.‘-ff—-*' st (sec}u
=l 4 :/,
400 \..----7/"/

Fig. The extrusion test results



NEWS OF PHARMACY 1 (107) 2024 ISSN 2415-8844 (Online) 31
Table 3
Viscosity parameters of the samples
Shifting rate
300s ! 700 s’ 1100 s
Sample No. — — —— —— —— —
Viscosity, Viscosity, Viscosity, Viscosity, Viscosity, Viscosity,
(mPa-s), 25 °C (mPa-s), 37 °C (mPa-s) (mPa-s), 37 °C (mPa-s), 25 °C (mPa-s), 37 °C

1 1622 +13 1423+ 14 1096 + 56 984 + 25 877 £ 19 644 + 29
2 2071+ 89 1853 + 32 1364 + 88 1236 + 25 798 + 26 782 +5
3 1907 £43 754+ 13 1257 £ 26 528 +42 741 + 21 471+8
4 2749 + 63 2272 £ 51 1295 + 137 1148 £10 914 + 44 858 +13

Aristoflex as a gelling agent has reduced cohesive pro-
perties, while the emulsion-based sample No.2 shows
satisfactory spreading, adhesion, cohesion and elastic-
ity indicators, which are as close as possible to the ref-
erence drug.

The next stage was the viscosity determination of the
test samples. As you know, viscosity is not a constant
value and depends on such factors as temperature and
the shifting rate. Therefore, the study was conducted at
temperatures corresponding to the surface of the rec-
tal zone and room temperature with a range of shifting
rates from 300 s ' to 1100 s . The values of viscosity
and shifting rate determined are presented in Table 3.

As it can be seen from Table, the temperature and
the shifting rate significantly affect the viscosity of the
samples. At a shifting rate of 300 s and 700 s at 37 °C
for samples No. 1 and 4, the viscosity is reduced by al-
most half. The indicator of samples No.2 and 3 decreas-
es by 30 % - 35 %, approximately 1.45 times under the
same conditions. At a shifting rate of 1100 s™' with an in-
crease in temperature, the viscosity in sample No.1 de-
creases by approximately 1.5 times, and for No.2, No.3,
and No.4, it changes to indicators that will ensure a sa-
tisfactory ability to be distributed and retained on the
affected surface.

Conclusions and prospects for further research.
According to the organoleptic tests results, it has been
determined that all samples are a homogeneous mass

with their characteristic color and smell. Using the po-
tentiometric method it has been found that the pH of
samples No.2 and 3 corresponds to the physiological
pH value of the anorectal zone (7.3-7.8).

The results of determination of colloidal and ther-
mal stability allow us to conclude that sample No.1, 2
and 4 have no signs of delamination after exposure to
mechanical forces and temperature.

Based on the determination of textural properties,
it has been found that the use of a sample on a gel base
with Aristoflex does not ensure the presence of an op-
timal adhesive layer between the mucous membrane of
the anorectal zone and the dispersion medium of the
drug used. The emulsion-based sample shows satisfac-
tory textural parameters, which are as close as possible
to the reference drug.

The viscosity study of rectal drug samples in the
range of shifting rates of 300 s, 700 s, 1000 s™! at tem-
peratures of 20 = 1 °C and 37 & 1 °C has shown that the
parameters of sample No.2 are close to the reference
drug; it will provide a satisfactory ability to be distrib-
uted and retained on the affected surface.

For further research on the development of the com-
position and technology of a soft medicine for the treat-
ment of proctological diseases, it is proposed to use an
emulsion-based sample.

Conflict of interests: authors have no conflict of
interests to declare.
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OO6r'pyHTYBaHHSA CKnagy Ta TeEXHOSOrii OTpMMaHHA y nabopaTopHUxX
yMoOBaXx MiKpoeMynbCil AnA 3acCTOCyBaHHA B negiatpii

MeToto po6oTu Oynu AoCNimKEHHS 3 0Or'pyHTYBaHHSA CKriagy Ta napameTpiB TEXHOMOTYHOro NpoLecy OTPMMaHHS
MiKpoemynbcii 3 eipHOI0 Onielo heHXernto 3B1YariHOro NoaiB ANA 3acTOCyBaHHSA B nediaTpii.

MaTtepianu Ta metoan. O6’ektamv focnifmKeHHs Bynun ekcnepuMmeHTanbHi 3paskv emynbcCii 3 TakuMu KOMMNOHEH-
Tamu: edpipHa onis eHxernto 3BMYaiHoro Nnoais (akTMBHUIN hapMaLeBTUYHUI iHFPedieHT), akalieBa, KcaHTaHoBa Ta
ryapoBsa kamepi, coesun neuntuH, MNEM-40 rigporerisoBaHa puunHosa onis, NMEM-100 crteapar, rniuepuHy MOHOCTe-
apart, nonicop6at—80 (emynbratopu) Ta Boga ouneHa. BukoprctoByBanu iHhopmaLiiHo-NoLyKoBi, iHpopMaLiiHO-
aHaniTU4Hi, opraHonenTu4Hi, PI3NKO-XiMiYHI, PEororivyHi Ta papmMakoTEXHONOrIYHI MeToaM SOCNIAXKEHHS. PeonoriyHi
napameTpy BU3Ha4yanu Ha poTauiiHOMy BiCKO3UMETPI 3 koakcianbHuMu uuniHapamn «Reotest-2» (HimewyunHa), pH —
noteHuiomeTpunyHo Ha pH-metpi pH-150 MW (XimTecT YkpaiHa+), TepmocTabineHicTb — y wadi cywuneHin Cr150,
MiKPOCKOMiYHi OCAigKEHHS eKCnepuMeHTanbHNX 3paskiB eMynbCii MpoBOAMNN 3a Aonomoroto Mikpockona Granum 3
Bigeokamepoto Toupcam UCMOS. CtatuctnyHy o6pobky oTprMaHnx aHuX BUKOHYBanu 3a JOMNOMOIOK eNeKTPOHHNX
Tabnuub Microsoft Excel 2007.

Pe3ynbraTty Ta ix 06roBopeHHs. ExcnepmmeHTanbHO o6rpyHTOBaHO ckinaj Ta TEXHOSONiK OTPUMaHHSA MiKpo-
eMyrnbCii 3 eddipHOLO onieto heHxento 3BMYanHOro NMOAIB B yMOBax anTekun AN BUKOPUCTaHHA y negiatpii. TexHono-
riYHWI NpoLec CKnagaeTbCs 3 TakUX CTafin: Nigrotosdi poboTy, BiBaXXyBaHHS iHFPEAIEHTIB, 3MiLlyBaHHSA iHIpedieHTIB,
dacyBaHHSs | opopMneHHs npenapaTy Ao Bianycky. BurotoBnswoTb npenapart B acenTuyHnx ymoBax. [MpoBeaeHo cTaH-
AapTu3aliio OTpMMaHoro npenapary: onuc, TEpMo- Ta KoroigHa cTtabinbHicTb, Noka3Huk pH, B’A3KICTb, OQHOPIAHICTD
mMacw 03, BUTAryBaHux i3 6aratogo3oBuxX KOHTEMHEPIB, Maca BMICTY KOHTeNHepa, metoaom TLUX foBeaeHo HasiBHICTb
aHeTony Ta TepneHoiaiB.

BucHoBKu. Ha cyyacHOMy piBHi po3BUTKY hapMaLeBTUYHOI rany3si yaoCKoHaneHHs 3abesnevyeHHs cnoxmnaeadis
AKICHMMM fikamn peanisytoTb, 30Kkpema, BU6oOpoM onTMManbHoi Nikapcbkoi hopmu, CKNagom AOMOMIKHUX PEYOBUH,
pauioHanbHOK TEXHOMOrIE Ta BUKOPUCTAHHSAM Cy4YaCHOro yCTaTKyBaHHS.

Knroyoei crioea: mikpoemyrnscisi; eghipHa onisi peHxernto 3guyaliHo2o n1odig; cknad; pauyioHanbHa MEexHoOI0ais;
KUWKoea Korbka, nediampisi

O. O. Shmalko', L. A. Bodnar?
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The substantiation of the composition and technology of obtaining a microemulsion
in laboratory conditions for pediatric use

Aim. To substantiate the composition and parameters of the technological process of obtaining a microemulsion
with the essential oil of common fennel fruit for pediatric use.

Materials and methods. The study objects were experimental samples of an emulsion with fennel essential oil (ac-
tive pharmaceutical ingredient), acacia, xanthan and guar gums, soy lecithin, PEG-40 hydrogenated castor oil, PEG-100 stea-
rate, glycerin monostearate, polysorbate-80 (emulsifiers) and purified water. Information-search, information-analytical,
organoleptic, physicochemical, rheological and pharmacotechnological research methods were used. The rheological
parameters were determined on a “Reotest-2” rotary viscometer (Germany) with coaxial cylinders, pH was measured
potentiometrically on a pH—150 MI pH-meter (Khimtest Ukraine+), thermal stability was determined in a SP50 drying
cabinet. The microscopic studies of experimental emulsion samples were carried out using a Granum microscope
with a Toupcam UCMOS video camera. The statistical processing of the data obtained was performed using Microsoft
Excel 2007 spreadsheets.

Results and discussion. The composition and technology of obtaining a microemulsion with the essential oil
of fennel fruit in the conditions of a pharmacy for pediatric use were experimentally substantiated. The technological
process consisted of the following stages: preparatory work, weighing of ingredients, mixing of ingredients, packaging,
and registration of the drug for dispensing. The drug was manufactured in aseptic conditions. Standardization of the
drug obtained was carried out: description, thermal and colloidal stability, pH value, viscosity, uniformity of the mass
of doses extracted from multi-dose containers, mass of the contents of the container. The presence of anethole and
terpenoids was proven by TLC method.

Conclusions. At the current level of development of the pharmaceutical industry, the improvement of providing
consumers with high-quality medicines is implemented by choosing the optimal dosage form, the composition of ex-
cipients, rational technology, and the use of modern equipment.

Keywords: microemulsion; essential oil of common fennel fruit; composition; rational technology; intestinal colic;
pediatrics
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Beryn. [laromnorist opraHiB NITyHKOBO-KAIIKOBOTO
tpakty (ILIKT) mocinae oqne 3 MpoBiAHUX MICIb Y CTPYK-
TYpi 3aXBOPIOBAHOCTI JIITEH PAHHBOTO BIKY, CEpell IKIX
KHIIIKOBI KOJIBKH, perypriraiisi, QyHKIIOHATLHUH 3aKpert
€ HalOLIBII TOIMPEeHNMH. BOHM NOTipIIYIOTH CTaH 3/10-
POB’S Ta SIKICTh KUTTS IUTHUHH, JTOCUTHh 4aCTO MalOTh
JIOBFOTPHUBAJII HETaTUBHI HACIIIKH, 30KpeMa (hopMyBaH-
HsI XpoHi4HOi opraniynoi maronorii LLIKT, HepBoBoi cuc-
TEMH, TOPYIIEHb ICUX0EMOIIHHOTO cTarycy. Y 3Ha4HOT
YaCTUHH JITeH, 0COOJIMBO HEMOBJISIT MEPIIUX MICSIIIB
KUTTS, KIiHIYHAM niposioM natouiorii ILHKT e meTeo-
PHU3M — MATOJOTIUHUMA CTaH, IO XapaKTePH3yEThCs Ha-
xormyeHHsM TasziB y IIKT BHacmioK MiBUIIIEHOTO
ra3oyTBOPEHHS Ta / a00 HEJOCTATHLOTO 1X BUIIJICHHS.
KitiHIYHUMH TIPOSIBAMU METEOPU3MY € 3AYTTS Ta Oyp-
YaHHS KUBOTA, 301IBIICHHS HOT0 B 00’ €Mi, TUCKOM(OPT,
nocusieHa (uiatysieHirisi, aboMiHabHUH OL1b ToIIo [ 1-3].
UwcrieHHi JOCiKeHHsI BITYM3HSHUX 1 3apyOiKHUX yue-
HUX JIOBEJIH, 10 KUIIKOBI KOJIbKH MAaOTh TPUBAJII He-
raTuBHI Hachiaku. Hacamnepen e cTocyeThCs mopy-
HICHHS TPUBAJIOCTI CHY JUTUHH (3MEHILIIEHHS 3arajibHOT
TPHUBAJOCTI CHY MPOTATOM JJOOH Ta 4acTi MPOOYyIKESHHS
JUTHHH) i HETaTUBHOTO BILIMBY Ha CTaH HEPBOBOI CHC-
TEMH AUTUHH (T1i]] Yac 0OCTEKEHHS HEBPOJIOTOM Y JiTeH
YacCTIIlIe BUSBISAIOTH CHHAPOM MiJBUIICHOI HEPBOBO-
pediekTopHOT 30yUTMBOCTI, BereTaTuBHi ucQyHKii) [4].
V niTei, siKi MaJv TpHUBAJIi Ta IHTEHCHBHI KOJIbKH B paH-
HBOMY Billi, IOPYIIEHHS CHY 30epiratroTbcs 1 B OUIBII
crapiiomy Biti. Tak, Hanpuknaz, y Bili 3 pokiB cepes
JUTEH, sIKI MaJd MaJIIOKOBI KOJBKH, TOPYIICHHS CHY
(TpymHOIII 13 3aCHHAHHSAM, YacTi MPOOYIKEHHS TOIIO)
OyBaroTh B 3 pa3W 4acTille, HIXK y TPYIi KOHTPOJIIO,
a HeTaTUBHI BapiaHTH MOBEIHKH, arpecisi, MOPyIICHHS
XapuoBOi MOBE/IIHKK — y 6 pa3iB yacTilue, HiX y TpyIi
KOHTpOITIO [2-5].

JlikyBaHHS CITaCTUYHHX CTaHIB y reniarpii Mae 2 Ha-
npsiMu: QizioTeparis Ta GapmakoTeparris. 3a pe3ynbra-
TaMH JIOCJIDKEHb, TPOBEACHUX HU3KOK aBTOPIB [4, 6, 7],
OCTEOIaTis Ta MaHyaJIbHA TepaIlisi He 3MOIJIH CKOPOTHU-
TH TPUBAJICTb IUIaYy Ta 301JbIINTH TPUBATICT CHY B
HEMOBJIAT 13 JIUTSYUMU KOJIbKAMH, SIKIIO MOPIBHIOBATH
3 BIICYTHICTIO JOJIaTKOBOTO BTpy4aHHs. [laToreHes crac-
TUYHUX CTAHIB, 30KpeMa I METEOPHU3MY, XapaKTepU3y-
€Tbcst Oararo(hakTOPHUM MEXaHI3MOM, Y SIKOMY OepyTh
y4acTh ajJliMEHTapHi, IUTeCTUBHI, AMCOI0THYHI, THHA-
MIYHI, IICHXOT'€HHI YNHHUKH, X04a Ha MMPAKTHUI[ HalJac-
titre QikcyroTh iX moegHaHHs [2, 4, 8]. 3 MeTor0 JiKy-
BaHHS METEOPHU3MY Ta KHIIKOBHUX KOJIBOK Y HOBOHApO-
JDKEHUX Ta JIITell paHHBOTO BIKY TPAIUIIHHO ITHPOKO
BUKOPUCTOBYIOTH (iTOTeparito (TpaB’siHi 4ai Ha OCHO-
Bi poMamiku, (PeHXeIto, KPOoIry, M sITH TIEPIEBOT TOIIIO).
Haii6inbi edekTHBHUMY cepel JIIKapChKUX POCIIMH BBa-
JKAKOTh Kpill Ta (eHXeb, sIKi BOJIOAIIOThH BITPOTIHHOIO,
CITa3MOJIITHYHOIO, 3acrokiiauBoro miero Ha LIKT, mo-
KPAIIyIOTh TPOIIECH TPaBJIEHHS, YUHATH M SIKUI 1ocia0-
JmoBabHUN eekT. ExcriepuMeHTaIbHUMU J10CJTiKEH-
HSMHU Ha MUIIaX Ta HIypax 3acBiYEHO, 1110 BHYTPIlII-
HBOIIUTYHKOBE BBEJCHHS €KCTPAKTY (PEHXEII0 YHHHIIO
BUPaKEHY CHa3MOJITHUHY Jit0 (10ro aKTHBHICTH cTa-
HOBWJIA 26 % BiJl aKTUBHOCTI MaraBepUHY), BIPOT1IHO

3MEHIIIYBaJIO BIIYYTTS OOJIIO Ta MIPEKCItO 3a pe3ysibra-
tamu Tecty (hot plate), cTumyImOBaIO 3HIKEHY MOTOPHKY
HDTyHKA. TakoK B €KCIIEPHIMEHT] Ha MUILIAX BUSBICHO Ce-
JaTuBHUHN edekT eipHOT oiil (eHxeIto (30UIbIEHHS TPH-
BAJIOCTI CHY Ta 3MEHILICHHS PyX0OBOi akTUBHOCTI) [9, 10].
In vitro noBeneHo, 110 KOMIIOHEHTH (PEHXEN0 Ta Kpo-
Iy MaroTh aHTHOAKTepialibHi BIACTHBOCTI oo Staphy-
lococcus aureus, naroreanux E. coli, Lentinus lepideus,
Lenzites trabea, Polyporus versicolor, Ps. aeruginosa, npu-
THIYYIOTb in vitro 3poctanss H. pylori, YnHATH aHTa-
TFOHICTUYHY [0 MO0 IIUPOKOTO CIEKTpa rpruOKOBOT
¢nopu (C. albicans, As. flavus, A. nidulans, A. niger,
Cladosporium herbarum Toriio). e 00rpyHTOBYE 0111~
HICTh 3aCTOCYBaHHS [IUX JIIKAPCHKUX POCIUH Y AITeH y
nepiozi (hopMyBaHHSI MiKpOOiOLIEHO3Y KUIIIeUHHKA (T1e-
Ppioa HOBOHAPOKEHOCTI Ta mepii 2-3 micsi KutTs) [9].
[Ipote 3acTtocyBanHs (hiTOUaiB Ma€e CBOi HEHONIKH:
HEMOJKJIMBICTh TOUHOTO J03YBaHHs, HEOOXIAHICTh pe-
TYJISIPHOTO MPUTOTYBaHHS, HEAOCTATHS YACTOTA JIiKap-
cbkoi pociaunHol cupoBunu (JIPC), 1o nigsumiye pu-
3WK 1H(}iKyBaHHS, BAHUKHEHHSI allepriyHux abo 1HIITHX
HEeraTWBHUX peakliiii opranizmy mutuHu. Tomy nepea-
Ty, 0COOJIMBO JJIsl 3aCTOCYBaHHS JIThMU PAaHHBOTO BIKY,
BIITAIOTHL MEAUKAMEHTO3HUM 3aco0aM Ha ocHoBi JIPC,
1110 MAIOTh TAPAHTOBAHY KOHIICHTPAIIit0 O10JIOTIYHO aK-
TuBHEUX peuoBHH (BAP) Ta BUCOKUIT piBeHb KOHTPOIIO
sikocTi. OJJTHUM 13 TaKHX TIpenaparisB € kporosa Boza [11].
Bona Mae TpuBaiy icTopiro 3acTOCyBaHHS, BUKOPHCTO-
BYIOTb ii JiJIs1 BUBSACHHSI Ta3iB 1 HOpMaJizaiii podoTu
KUIIKIBHUKA. KporoBy Boly IpU3HAYAIOTH Y MEPIIi Mi-
CSILIi )KUTTS] HOBOHAPOKEHUM Y pa3i KMIIIKOBUX KOJBbOK,
SIKI BUSIBIISIIOTHCS CHJIBHUM Ta30yTBOPEHHSIM, 11O MPHU-
3BOJIUTH 710 00JIHOBUX BiAUyTTIB. OHAK FeTEPOreHHICTh
cucremu (edipHa oxist PeHXEII0 3BUYAHOTO TIOMIB Ta
BOJIa OYMINECHA) MPU3BOAUTH J0 HEPIBHOMIPHOTO PO3-
MOJIIJTY /IiF0401 pEYOBHUHU Y BOJII OUHMIIIEHiH, TOOTO yHe-
MOKJIUBITIOE TOUYHE TO3YBaHHs mpemnapary [12].
OcobnmBe MicIle MOCiIae eKCTEeMITIOpaibHe BUTO-
TOBJICHHSI JTIKIB B aIlTeKax, sike IePCOHI(IKYe JTIKyBaIb-
HUI TpoIIeC, OXOIUTIOKYH Pi3HI Kareropii xsopux [13].
EkcreMiiopaiibHe BUTOTOBIICHHS JIIKIB MOXKEe J03BOJIH-
TH BUKJIFOYMTHU 3 HEOOX1THOTO JIsi KOHKPETHOTO XBOPO-
IO JIIKAPCHKOTO 3ac00y Y 3pYUHIi JJIsl 3aCTOCYBaHHS JIi-
KapchKiid (hopMi JOTIOMIXKHY PEIOBHHY, 1110 MOYKE 3aIIIKO-
JIUTH 37I0POB 10 0C00M, a00 K BUTOTOBUTH JIIKH 3a (ap-
MaKOIEHHHUM MPOMKMCOM 30BCIM 0€3 J01aBaHHs HOBIT-
HIX XIMIYHUX PEUOBHH, Y TaKui criocid 3poOuBIIH iX Oe3-
MICUHUMH 3aBJIIKA 3MEHIICHHIO TEPMIiHY HPUIATHOCTI.
Takox MOKIITMBUM € 1001p HaTypalbHIX eMYJIbTaTopis,
cTabii3aTopiB 1 KOPUTEHTIB CMaKy, IO MOKPALIYIOTh
OpTaHOJICNITHYHI BIACTUBOCTI TBEPIMX 1 PIIKUX JiKap-
CBKHUX q)opM TUTSE BHYTpIHIHBOFO BKMBaHHS, HE HAJa0-
M IM HaIMIPHUX anepr13yBaanHx BiactuBocteil [14].
Po3BHBaIOYM KOHIIEMILIO «TIEPCOHATBHHX JIKIBY, MOXK-
Ha e()eKTUBHO BILTUBATH Ha )apMaKOKiHETHYHi Ta (ap-
MaKOJMHaMI4Hi aCTIeKTH BUKOPHCTAHHS JIKiB, 30KpeMa
CYTT€EBO IMOKPALILYIOUH TOUHICTb JI03yBaHHs. [HIBITya-
nizaris papmakorepariii 0COOIMBO HEOOXiIHA HOBOHA-
PO/DKEHUM, HEMOBJISITAM 1 JIITSIM, 00 JJIsi HUX TepareB-
THYHI I03M 9acTO € OIM3bKUMHU [0 TOKCHUHUX [13, 14].
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BuroroBneHHs TKapChbKHUX MPeETapaTiB i3 BUCOKOIO
010/IOCTYIHICTIO Ta MiHIMAJILHUMHU TIOOIUHUMH eeKTa-
MU 0a3yeTbes Ha Oi0(hapMaleBTUUHUX JOCIIKCHHSX,
IO OXOIUTIOIOTh, KpiM IHINOTO, Taki (hapMaleBTHYHI
YMHHUKH, K (Di3MKO-XiMiYHI BIACTHBOCTI 1 TUT aKTHB-
HUX (apmaneBTHYHUX iHTpenieHTiB (ADI), TexHomnorio
BUPOOHUITBA, BUA Jikapcbkoi Gopmu (JID) [12, 13].
3pyyHa JJIs MatieHTa JIKapchka (JopMa MoKpalye sSKicTh
KHUTTS Nalli€HTa, CIOHYKA€E HOTo 10 TOTPUMaHHSI PeXKu-
MY JI03yBaHHS, IIPOIMCAHOTO JiKapeM, Ta 3Ha4HO ITiJ[BU-
IIy€e KOMILIaeHc. [HaMBITyanizallis KiTbKICHOTO 1 sIKiC-
HOTO CKJIaJly Ta BUJTY JIiIKapChkoi (popmMu — HIISAX 70 Po3-
BUTKY KOHIICTIIIIT «IepCOHALHUX JIKiBY» [ 14].

VY cydacHiii niKyBanbHIH TpakTHIli eMynbciitai JID
MAaIOTh IIUPOKE 3aCTOCYBAHHS 3aBISKH HU3III ITepeBar
nepe]] iHNIMMH, a caMe: 3pY4HICTh BKUBaHHS (30Kpe-
Ma JIITbMH, SIKi HE MOXKYTh KOBTaTH TaOJCTKH YM Kall-
CyJIt), BIIHOCHA CTaOUIBHICTh Ta MIEBHA MPOJIOHTOBaHA
Jist mpoTH 1HIHX pinkux JIO, MOXKIMBICT MOEHYBATH
HEe3MIllyBaHi PilMHU, MaCKyBaTH HENPUEMHHU CMaK,
10 BaYIIUBO JIJIsl PO3POOKH IpernapariB st OpaibHOTO
1 Ha3aJILHOTO 3aCTOCYBAHHS, PETYITIOBATH 010I0CTYITHICTh
A®I 3a paxyHok criocoly iX YBEICHHS, 3MiHH BMICTY
eMYJIBTaTopiB, MOXKIIUBICTD YCYHEHHS MMOJPA3IUBOT il
Ha IIKipy 4¥ cin30Bi Tomo [12, 15].

OTxe, po3po0IeHHS CKJIaay Ta TEXHOJOTIT MiKpo-
eMyJibCii 3 epipHOIO oJieto (heHXento 3BUYaifHOTO T1JI0-
JliB €KCTEMITOPAJIEHOTO BUTOTOBIICHHSI BiJl KUIIIKOBOI KOJIBKU
JUIsL 3aCTOCYBaHHsI B Tie[iarpii € akTyainbHUM ais dap-
Mauii Ta MEIUIUHH.

3 oISy Ha 1€ METOI POGOTH CTAJIH J0CIIIKCHHS
3 00IPYHTYBaHHS CKJIa/Iy Ta MapaMeTpiB TEXHOJIOTIYHOTO
mporiecy OTpUMaHHS MIKpoeMyJbeii 3 edipHOIO oiero
(heHxento 3BUYAHOTO TUIOIB JUIS 3aCTOCYBAaHHS B TIe-
miarpii.

Marepiaau Ta merogu. O0’eKTamMu J0CIIKCHHS
OyJT1 EKCTIEPUMEHTAITBHI 3pa3KH eMYJIbCIT 3 PiPHOIO OJTIE0
(heHxento 3BUYaiiHoOro TI0/IB (aKTHBHHHN (papMalieBTHY-
HUI THTPE/IIEHT), ONIEI0 TIEPCHUKOBOIO, aKaIliEBOKO, KCaH-
TAHOBOIO Ta I'yapOBOIO KAME/ISIMU, COEBUM JICHTUTHHOM,
[TEI-40 rigporenizoBaHo0 pUIIHOBOIO ofiero, [TET-100
cTeaparom, DIepUHy MOHOCTEApaToM, mojicopoarom-80
(eMynbraropu) Ta BOJOI OYUIICHOI CTEPHIBHOIO.

BukopucroByBany iHpopMaliiiHO-TONTyKOBI, iH(Op-
MalliifHO-aHAJIITHYHI, OPTaHOJICNITUYHI, (DI3UKO-XIMIYHI,
peostoriyHi Ta papMaKOTEXHOJIOTTYHI METOH TOCITIKEH-
Hs1. Peonoriuni mapamerpu BU3HAYaIH Ha POTAIiTHOMY
BICKO3MMETPI 3 KOAKCIAIbHUMU IHTiHIpaMu «Reotest-2
(Himewyunna), pH — motenniomerpudno Ha pH-metpi
pH-150 MU (Ximrect Ykpaina+), konoigHy ctabiib-
HICTb — 3 BUKOPUCTAHHSIM KITiHIUHOT leHTprdyri DM0412,
TepMocTabinbHicTh — y madi cymmnpHii CI150, mikpo-
CKOITIYHI JIOCTI/DKEHHS €KCTIEPHMEHTAIILHHX 3pas3KiB eMyllb-
cii MPOBOJMIIM 32 JIOTIOMOTOI0 Mikpockorna Granum 3 Bi-
neokameporo Toupcam UCMOS. Craructuuny o0opo0-
Ky OTPUMaHUX JIaHUX BUKOHYBAJIH 32 JIOTIOMOTOFO €JIeK-
TpoHHMX Tabnuie Microsoft Excel 2007.

PesyabraTu Ta ix odrosopenns. ADI emynbcii €
e(ipHa o1ist (heHXeF0 3BUYAHHOTO TJI0/IB, SIKa MICTUTh

taxi BAP, sik aHeTos1, TIMOHEH, ()eHXOH, MIHSHH, JITHAJIOOM,
METHIIXaBiKoJ, eaHipeH, MipUCTUIIMH, 3aBISIKH SIKAM
BOJIOZIi€ OAKTEPIOCTATHYHUM, OAKTEPUIIUIHUM, TPOTHU-
3anajbHUM, YKOBUYOTIHHHUM, CEUOTIHHUM, BITPOTIHHUM
edexramu, noreHiroe podory LIIKT, mokparnrye oOMin
pedoBuH, cTuMyIroe JiMporemonnHamiky [10, 16, 17].
HacranoBa «BuUMOru 10 BUTOTOBIIEHHS! HECTEPUIIBHUX
JKapChbKUX 3aC00iB B yMOBax arTeKky BHU3HAYA€ CKIaJl
KPOTIOBOI BOZIH 3 €(DipHOIO OJTI€I0 (heHXEIT0 3BUYAHOTO
wIoAiB Auis jiteit y kimbkocti 0,05 r Ha 1000 M1 Bou
ounieHoi crepuibHoi [11]. Came y Takiii KOHIICHTpa-
1ii MU BUKOPUCTOBYBaJH e(ipHY 0Iit0 (heHXEN0 3BU-
YaifHOTO IJIOMAIB JIUIsl OTPUMAHHS eKCIIEPUMEHTATbHHUX
3pas3KiB MIKpOEMYJIbCii.

Jiist po3po0IIeHHST ONTHMAIBHOTO CKIIATy €MYIIbCii,
30KpeMa il OCHOBH, OyJI0 BUTOTOBJICHO SKCIICPUMEHTAIIb-
Hi 3pasku. [1ig yac BUOOpy eMysibraropis s hapmaries-
TUYHHX EMYJbCI PEKOMEHIOBAHO BPAXOBYBATH BEIIMYH-
Hy pH, MexaHni3Mm ix crabimizalii, TOKCHYHICTh, XIMIYHY
CYMICHICTb 3 IHIIMMHU iHTpenieHTamu. [linBuieHHs cra-
OLTBHOCTI eMYJTBCIH pealtizyeThesl TIepeBaKHO 3a JOTIOMO-
rOI0 BUKOPHCTAaHHS KOMILJIEKCY MOBEPXHEBO-aKTUBHHX
peuoBuH (ITAP). 3 omisiay Ha Te, 110 MU PO3POOIIEMO
eMYJIBCIIO [Tl BHYTPIIIHBOTO 3aCTOCYBaHHS, Ta LIE U B
neaiaTpii, HeoOXiIHO OYyJI0 BUKOPHCTOBYBATU €MYJIbra-
TOPH, SIKI HE MarOTh HEIIPUEMHOTO CMaKy (11e 00Mexye
3acTocyBaHHs OuTbIIOCTI cuHTeTHUHKX [TAP) [18].

Mu BUTOTOBIISUTH €KCIIEPUMEHTAIBHI 3pa3Ki eMYJIb-
Cili epioro poay. 3 METOK BUOOPY ONTUMATBHOT KOH-
LEHTpAIlii eMyJbraTopiB BUKOPHUCTOBYBAJIH iX Y KOHIICH-
Tparii Bix 1 % (akariea ta ryaposa kameni) 10 10 % —
coeBuit enuTHH. KijbKICHUH BMICT JOMOMDKHHUX PEUo-
BUH OOTPYHTOBAHO OIVISIIOM HAYKOBHX JPYKOBAaHUX TIPaLlb
THIIIUX aBTOPIB Ta 3[ilICHEHHSIM BJIACHUX €KCIIEpUMEH-
TaJbHUX J0CTiDKEHb [ 18] (Tadmn. 1). Burotosisum 3pas-
KM 13 3aCTOCYBaHHSM J1a00paTOPHOTO FOMOI€HI3aropa,
BUKOPHCTOBYIOUHM IHTPEIIIEHTH Y TaKild MOCIiIOBHOCTI:
eMYJIbIaTop 3MIllyBaJid 3 ONiiiHOK (ha3010, A07aBaIH
YaCTUHAMH BOJLY, EMYJIbIyBAaIIH.

OpraHonenTiuyHi BIACTUBOCTI €KCIIEPHMEHTAIBHUX
3pa3KiB eMyJibCiii HaBeJIeHO B Ta0I. 2.

3a pe3ynbraramMu Ta0. 2 B Mojaibiiid poOOTi BU-
KOPUCTOBYBAJIM CKCIICPUMEHTAIbHI 3pa3ku eMyibCil
NeNe 1, 2,3, 5.

Pesynprati TepMo- Ta KOJOIAHOI CTAOUILHOCTI
[19] ekcriepuMeHTaIbHUX 3pPa3KiB €MYJbCil HaBEICHO
B Tal. 3.

Otxe, BpaXOBYIOUH PE3YyJILTATH TOCTIHKEHb TEPMO-
Ta KOJIOIHOI CTabBHOCTI, Y OAAbIIii pOOOTI BHKO-
PHUCTOBYBAJIM SKCIIEPUMEHTANIbHI 3pa3Ki eMYJIbCIT i
Ne 1, 3, 5, skl TOCHIAMIIN MM1JT MIKPOCKOIIOM 3a 301J1b-
menHs x10 (puc. 1-3).

Sk BuaHO 3 puc. 1-3, MIKPOCBITIIMHH OTPUMAaHUX
eMYJIBCIH CBIUaTh Mpo Te, o Y 3paszka Ne 5 kparuii oniid-
HOi (a3 HaWOUTBII PIBHOMIPHO PO3IO/IIEH] 1 € 3Hau-
HO JIpiOHIMME, TOOTO HOTO CTPYKTypa HaWOLIBII ro-
MOTeHHA. 3a po3MipaMu Kparesb 3pa3ok Ne 5 HajeKuTh
JI0 MIKpOEMYIIbCii. 3 OTIsiy Ha BUILE3a3HAYCHE B TIO-
JanbIii poOOTI MU BUKOPHUCTOBYBAJIN caMe IIeH 3pa3oK.
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Tabmusa 1
Ckraj eKcriepMMeHTaIbHIX 3pasKiB eMyIIbCil
IHrpepieHT Cknap, N°
PeA 1 2 3 4 5 6 7 8
Edipra onin penxenio 0,005 | 0005 | 0005 | 0005 | 0005 | 0005 | 0005 | 0,005
3BUYANHOro NNOAIB, I
Onia nepcukoBa, r 10,0 10,0 10,0 10,0 10,0 10,0 10,0 40,0
AKauieBa Kamegb, r 5,0
[yapoBa Kamefp, 1 1,0
KcaHTaHOBa Kamepgb, I 1,0
IMEr-40 rigporeHizoBaHa 40
pvLMHOBa OniA, I !
MEr-100 cteapart, r 6,0
CoeBui NeUnTUH, I 10,0
Monicop6at-80, r 2,0
[miyepuHy moHOCTeapar, I 5,0
Bopa ounieHa, mn 89,0 85,0 89,0 84,0 80,0 86,0 88,0 55,0
Tabnuisa 2

OpraHonenTNyHi BTaCTUBOCTI €KCIIePUMEHTAIbHUX 3Pa3KiB eMYIIbCilt

Ne 3/m Cknag, r

CnocTeperkeHHs

Onia nepcurkoBa 5,0
1 l'yaposa kamepb 0,5
Bopa oumnueHa no 50,0

KoHcucTeHLUin rycta, cMak HeTpanbHUI, Konip 6inun

Onia nepcukosa 5,0
2 AkauieBa Kamegb 2,5
Bopa oumuweHa po 50,0

KoHcncTeHuis pigka, cMaK HeNTpanbHUIA, KoAip 6inui 3 cipum BigTIHKOM

Onia nepcurkoBa 5,0
3 KcaHTtaHoBa kamenb 0,5
Bopa oumnueHa po 50,0

KoHcucTeHLin rycTta, cMak HeTpanbHUI, Konip 6inun

Onia nepcukosa 5,0
4 MEr-100 creapat 3,0
Bopa ounueHa po 50,0

KoHcucTeHuia pigka, cmak HelTpanbHUI, Konip 6inuini. Ane wob emynbcin
6yna HaneXxHoi AKOCTi, eMyfibraTop NoTPiGHO AoAaBaTA A0 rapaYyoi ofiii,
a noTiMm rapAvy soay (ana J13 3 edipHoo oni€to Taka TEXHONOTiA He NigXoANTb)

Onisa nepcukosa 5,0
5 CoeBui neynTurH 5,0
Bopa ounueHa po 50,0

KoHcucTeHuia piaka, CMak NPUEMHNI, 3 TETKUM XapaKTEPHUM NPUCMAKOM
NeUMUTUHY, KONip KPeEMOBUN

Onia nepcukosa 5,0
6 MEr-40rpPoO 2,0
Bopa ounuweHa no 50,0

KoHcucTeHuia pigka, konip 6inuia, ane emynbcia He CMayHa, y noaanbLumx
[OCTiIXEeHHAX He BUKOPUCTOBYBaNu

Onia nepcukosa 5,0
7 |MNonicop6aTt-80 1,0
Bopa ounweHa po 50,0

KoHcucTeHUin pigka, konip 6inuia, ane emyrnbcis He CMayHa, y NoAanbLumnx
JOCTIAKEeHHAX He BUKOPUCTOBYBaNun

Onia nepcukosa 20,0

8 MMiuepnHy moHOCTeapar 2,5

3pa3oK Agye rycTui, HaBiTb 3a BUKOPUCTAaHHA BEINKOI KiNIbKOCTi onii.
EmMynbratop yTBOpto€ emynbCito Apyroro poay

Bopa ounueHa no 50,0
Tabnuug 3
Pe3ynbraTyt JOCTII>KEHDb TEPMO- Ta KOTOITHOI CTabi/IbHOCTI eKCIIepyMeHTa/IbHIX 3Pa3KiB eMy/IbCil
Ne 3pa3ka
[MoKa3sHuK B
1 2 3 5
TepmocTabinbHICTb CrabinbHWN HecTabinbHui CrabinbHWN CrabinbHuUM
KonoigHa cTabinbHicTb CtabinbHumn CtabinbHumn CrabinbHumn CtabinbHumn
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Puc. 2. M

Puc. 1. MikpocsitnuHa 3paska Ne 1

[linBumieHHs cTablIBHOCTI eMYJIBbCii, OKpIM eKcITe-
puMeHTansHOTO BUOOpy Komruiekcy [IAP, mocsraroTsh
TaKOX 3aB/ISAKH 1000py MEBHUX TEMITEPaTypHUX PEKH-
MiB 1 TIOPSIIKY 3MIITyBaHHS IHTPETI€HTIB, a TAaKOXK BHU-
KOPUCTAHHIO Cy9acHOTO ycTaTKyBaHHs. Hapasi BiTums-
HSHI aliTeKH 3 eKCTEMIIOPAIEHUM BUTOTOBJICHHSM JTIiKiB
OCHAaIIeH] 3aco0aMu MexaHi3allil, 110 J03BOJIsIE I1IBHU-
IIUTH TPOAYKTUBHICTH Mpalli Ta OTPUMYBATH TIpemnapa-
TH BHUCOKO{ SIKOCTI.

3a omparboBaHOI PETIETITYPOI0 PO3POOIEHO TEXHO-
JIOTiI0 BUTOTOBJIEHHSI MIKPOEMYJIbCii 3 epipHOO OJIiEr0
(heHXeI0 3BUYaifHOTO TIJIO/IIB B YMOBAX aNTeKu. TeXHO-
JIOTIYHUHN TIPOIEC CKIAMAETHCS 3 TAKUX CTAii: Iiaro-
TOBY1 pOOOTH, BiZIBAKYBaHHS iHTPENi€HTIB, 3MIilITyBaH-
HS IHTpeMi€HTIB, (pacyBaHHSA i 0()OPMIICHHS IIperapary
1o Bigmycky. KoHTponbs mpemnapary mij 4yac BiAITyCKYy.
Buroroenenns mpemapary MpOBOISATh B aCENTHYHHUX
YMOBaX.

1liocomoeui pobomu. IlpotuparoTs poOOUHiA CTIIT i
Bard Ae3iH(iKyBaIbHUMU piAFHAMH (XJI0paMinoM, 3 %
PO3YMHOM TIEPOKCH/Yy BOJHIO YU CITUPTO-€(hipHOIO Cy-
mimmro 1 : 1).

Biosaoicysanns inepedienmis. Ha maboparopHUX enek-
TpOHHHX Barax (Axis, moxens BTU 210) (3a kiMmHaTHOT
TEMITepaTypH) 3BaXKYIOTh eQipHY 0Iif0 (eHXEeII0 3BU-
YafHOTO TUTOJIIB, OJIiF0 TIEPCUKOBY, COEBHIA JISITUTHH Ta
BOJLy OUHIIICHY.

3mintysanns inepedicumis. BinpakeHy TIEPCUKOBY OIIFO
MTOMIIIIAIOTh IO KOHTEHHEpa TOMOTeHi3aTopa, T0aloTh
CO€BUH JICTIUTHH Ta MEPEMIIIYIOTh 1-2 XB 0 OIHOPIA-
HOCTI; JTO/Ial0Th BOJY OYHMINEHY 1 TPOJAOBKYIOTh TPO-
IIec TOMOTeHi3amil MpoTaroM 15 XB 3a MIBUIKOCTI 00ep-
tiB 2000 06./xB.

Dacysanus MIKpoemynvCii 8 KoHmetiHep 01 8i0-
nycky. Ilicnst oTpUMaHHSA TIO3UTHBHUX PE3YNIbTATiB Mi-
KpOEMYJITbCIIO TIePEeNMBAIOTh Y KOHTEHHED [T BiAITYCKY
3 TEMHOTO CKJIa 3 KPHUIIIKOIO, 110 3aTBUHYYETHCS.

Ogpopmnenns mikpoemynwcii 0o gionycky. Ha etn-
KeTIIi 3a3Ha4ar0Th HAa3By Mpenapary yKpaiHChKOI MO-
BOIO, Macy, JaTy BUTOTOBIIEHHS, TEPMiH MIPHUIATHOCTI,
yMoBH 30epiraHss i crocid 3acTocyBaHHS.

KonTpois sikocTi MikpoeMysbCii i 9ac BiAIycKy
MIPOBOATE 32 OPTAHOJICTITHIHUMH (30BHINTHIN BUTIIAL,
KOJTip, 3aItax, OMHOPITHICTE), (Pi3UKO-XIMITHUMH 1 TEX-
HOJIOTIYHUMH TTOKa3HUKAMH: OITUC, CTaOiIBHICTE, pH,

ikpocBiTnMHa 3paska Ne 3

P

Puc. 3. MikpocsitnuHa 3paska Ne 5

KUTBbKicHE BU3Ha4YeHHS edipHOT oiii. OdopMieHH i Ta-
KOBAaHHS BiJIIIOBIIalOTh HAKAa3Yy.

TexHOMOTIUHY CXeMy OTPUMaHHS MiKPOEMYJIbCii 3
eipHOTO OIi€r0 (heHXeIo 3BUYaifHOTO TIONIIB B YMO-
Bax arTeKu HaBEJIEHO Ha puc. 4.

KoHTpoms sKoCTi AOCTIHKYBAaHUX MOJIEIBHUX 3pas-
KiB ITPOBOIMIIH BiATIOBITHO 10 PEKOMEHIAITIH 1 METOIVIK,
HaBeneHuX y 1DV (2 Bua., Tom 1, crarts «Pimgki mikap-
CBKi 3ac00M I OpaTbHOTO 3aCTOCYBaHH», ¢. 1118),
yepes 24 roj1 miciis TIOBHOTO CTPYKTYPYBAaHHS CHCTEMHU.
Pe3ynsraTi mpoBeneHUX TOCIIHKEHh 0OPOOIISIIH CTaTHC-
THYHO Ha IMIJCTaBl TPHOX MapajieIbHUX BH3HAYCHS [17].

Onuc. 11i 9ac ekcriepuMeHTy TIPOBOIIIIN KOHTPOIIb 30-
BHIIITHHOTO BUIJISY, OPTaHOJIETITHYHIX BJIACTUBOCTEH eKC-
TIEpUMEHTATBHOTO 3pa3ka (KOJip, 3armax Ta KOHCHCTCHITIS).
Buznavanm, po3misiarodn Kparuto po3vrHY, sIKY HAaHECITH
Ha TIpeZIMeTHE CKJI0. JlocmipKyBaHi 3pa3Kku IepeBipsuy Bi-
3yaJlbHO Ha HasBHICTh 00 03HaKH (Pi3NIHOI HeCTaO1TbHO-
CTi (arperaruBHOI i CeIMMEHTAIlIIHOT), HASBHICTH OCaY.

MikpoeMyITbCisi KpeMOBOTO KOJILOPY, OTHOPIIHOI KOH-
CHCTEHIIIi, 3 JIe/Ib BITYYTHAM XapaKTEPHUM 3aIlaxoM Jie-
[UTHHY.

Busnauanu pH po3unHy TOTEHIIIOMETPUIHUM Me-
tomoM (DY 2.0,2.2.3) [17], pH mikpoemymscii cTaHO-
BUTH 6,5 = 0,1 (P =10,95).

TepmocmabinbHicms MIKpOEMYIIbCil BU3HAYAIHN 32
JIOTIOMOT OO CIIOCTEPEXEHb CXMITBHOCTI eMYITBCIH 710 PO3-
nineHHs a3 mijg BIDIMBOM TeMIiepatypu. Mikpoemyib-
cis € TepMocTadinpHOO [19].

Konoiona cmabinvuicms. MikpoeMyIbCist € cTa0inb-
HOIO B pPe3yJNbTaTi MPOBECHHS TOCII[KEHb Ha KOJIOi -
Hy cTabinpHicTh [19].

Busnauamu 6 asxicms mikpoemyiecii 3a IOV (2.0, 2.2.8)
[17]. B’s3kicTh Mikpoemynbeii ctanoBuTh 30-40 mPas
3a mBuakocti 200 00./xB 3a Temneparypu 21,1-21,4 °C.

Oonopionicms macu 003, UMALY8AHUX i3 bazamo-
0ozosux koumetinepie (DY 2.0, 2.9.27) [17]. Pinki
JKapchKi 3acO0M AJIs1 OpaIbHOTO 3aCTOCYBaHHA B Oara-
TOJIO30BUX KOHTEHHEPAaX MAalOTh BUTPUMYBATH BUITPO-
OyBaHHS Ha OHOPITHICTH MacH JI03, IO iX BUTATAIOTH
13 0araromo30BUX KOHTEHHEPIB.

3BakyBas okpemo 20 MOBUTEHO BifiOpaHHUX 1103 i
po3paxoByBaiH cepenHio Macy. JKofHa iHAMBiMyanpHa
Maca 703 He BIIXHWISIacs BiJ cepeaHbOi Macu OibIme
sk Ha 10 %.
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CaHiTapHa nigrotoska nepcoHany, NpMMILLeHHs, obnagHaHHA

O3HanomneHHs 3 gisunko-xiMmiyHMMKM BractnsocTammn APl Ta AONOMIXKHUX PEYOBUH

Migrotoe4i po6oTu

PospaxyHok AP| Ta ONOMIDKHUX pEYOBUH

BigBaxkyBaHHs EdpipHy onito dheHxento 3Bu4anHoro nnogis, onito NepCuKoBy, COEBUN
iHrpeieHTIB NeuUMTUH Ta BOAY OYULLEHY BiABaXYHOTb HA ENEKTPOHHMX Barax

3MiwyBaHHSA
KOMMOHEHTIB

TexHonoris
BUrOTOBIEHHSA
MiKpOeMynbCii

[MepcukoBy onito NomiLLaTb 40 KOHTEHepa roMmoreHisaTopa,
O0[atloTb COEBUM NELUTUH Ta nepeMilyoTb 1-2 XB 40 OAHOPIAHOCTI;
—404atoTb BOAY OYULLEHY | NPOAOBXYIOTb MPOLIEC roOMOreHisadlii.
OpraHonenTuyHi, di3nKo-XiMiYHi, TEXHOMOTIYHI MOKA3HUKL: ONUC,
cTabinbHicTb, pH, KinbKicHWI BMICT edipHoi onii

— MNucbmoBun
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E i=
S 3
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Puc. 4. TexHonoriyHa cxema BUrOTOBMEHHSA MIKPOEMYIbCii 3 edpipHOt0 onieto heHXento 3BM4anHoro Nrogis B yMoBax anTeku

Busnauanu macy émicmy ynakoeauHs 3a METOIU-
koto 1DV [17]. Maca BmicTy MiKpoeMyibcii Mae OyTH
Big 97,0 o 103,0 .

Busnauanu ecepmemuunicms xonmetinepa 3a MeTO-
nukoro JIdY [17].

Kinvxicne eusnauenus emicmy eqpipnoi onii B eKc-
NEPUMEHTAIBHOMY 3pa3Ky MIiKpOEMYINbCii MPOBOIHIH
METOJIOM TMPSIMOTO aJKaIMETPHUYHOIO TUTPYBaHHS
0,01 Monb/1 PO3UMHOM HATPIIO TIAPOKCUAY B MPHUCYT-
HOCTI 1HIMKaTOpiB METUJIICHOBOTO CHHBOTO Ta (EHOJI-
¢raneiny [11].

Kinvkichuil emicm eipnoi onii Mae OyTH HE MEHILIS
0,004 % [11].

Mikpobionoeiuny yucmomy MIKpoeMyJsibCil BU3HA-
yau 3a Metogukoo JdY (ADY 2.0 m. 2.6.12. 2.6.13).
VY mnpemapari JONYIICHO 3arajbHE YHCIIO aepOOHHUX
Mikpooprani3miB He Ounbine 10> KYO/T, 3aranbhe dnc-
JIO APIXJ/DKOBUX Ta IUIICHEBUX I'pUOIB — HE Oliblie
10 KYO/r. HenonyuieHHOO € HasiBHICTH S. aureus Ta
Ps. aeruginosa B 1,0 r npemapary [17].

Jl1st BUBYEHHS SIKICHOTO CKJIAJTy PO3pO0JICHOT MiKpO-
eMyrbeii BukopuctoByBaiu Meroauky THIX [17] (puc. 5).

1 2

Puc. 5. Cxema xpomaTtorpamu ekcrnepyMeHTanbHoro
3paska MikpoeMynbCii 3 ehipHO0 Orniel PeHXenNto 3BU4aNHOro
nnogis: 1 — 3pasok Ne 5 ta 2 — ecbipHa onis beHxento
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SIK BUIHO 3 puUC. 5, y IEHTpaJIbHIN YaCTHHI IJ1acTH-
HU B YCIX 3pa3kax MpOsSBUIIICS 30HU (i0JIETOBOTO KOJIBO-
PY — aHETOJI, TPOXH BHUIIIE — YSPBOHO-KOPHYHEBOTO KO-
JILOPY — TeprieHoinu. Ha cxemi XxpoMaTorpaMu MO)KHA
no0aunTy # i mwisiMy. ToOTo MOXKEMO KOHCTaTyBaTH,
o merogoM THIX moBeneHO HASIBHICTD Y MOJEIBHUX
3pa3kax po3po0JIeHOT eMYJIbCIi aHETOJTY 1 TEPIIEHOI/IB.

OTxe, y pe3ylbTaTi MPOBEICHUX EKCIIEPUMEHTAb-
HUX JOCIIKeHb Oys10 po3poliieHo mpenapar y dopmi
MIKpPOEMYIIbCil 3 HEOOXiTHUMHU TEXHOJIOTIYHUMH Biac-
TUBOCTAMH (edipHa oJisi PeHXENI0 3BHYAHOTO TUIOIB
0,005, omnist mepcukosa 10,0, coeBuii neuutun 10,0, Boga
ountniera o 100,0).

3a pesynbraTamMu JOCIiIKEeHb PO3POOICHO TEXHO-
JIOT1YHY 1HCTPYKIIIFO HA BUTOTOBJICHHS MiKPOEMYJIbCii 3

e¢ipHOIO OJi€r0 (PeHXer0 3BUYAiHOTO TUIOJIB JIJIs 3a-
CTOCYBaHHJ B TeiaTpii B yMOBaxX amnTeKku.

BucHOBKHM Ta mepcneKTHBH MOAAJbIIUX J0CJTi-
JMKeHb. HaBenieHO ekcriepiMeHTallbHEe O0TPYHTYBaHHS
CKJIAJIy Ta TEXHOJIOT1l OTPUMaHHS MiKpOeMYIbCii 3 edip-
HOIO OJTi€r0 (hPeHXEF0 3BUYANHOTO ILIONIB ISl BUKOPH-
cTaHHs B nieniatpii. [IpoBeeHO cTaHIapTH3aIlI0 OTPH-
MaHOTO Tpernapary: Onrc, TepMo- Ta KOJIoiHa CTa01Ib-
HICTb, MOKa3HUK pH, omHOPiAHICTE Macu 1103, BUTATY-
BaHMX 13 0araTo1030BUX KOHTEIHEPIB, Maca BMICTy KOH-
teiinepa, metogoM TIIIX noBeneHO HasIBHICTH aHETOITY
Ta TeprieHoiniB. [Togankiia pobora mossiraTiMe B po-
Be/IeHH] (hapMaKoJIOTIYHUX JIOCIIKEHb PO3pOOICHOT
MIKpPOEMYIIbCii.

Konduikr inTepeciB: BijcyTHiil.
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IBaHO-®paHKIBCHKUN HAI[IOHATLHUN METUIHHUA YHIBEPCUTET
MiHicTepcTBa OXOpPOHU 370pOB’sl YKpaiHu

OO6rpyHTyBaHHA KOMNo3uuil ¢piTto36opy Ana nikyBaHHA
3ananbHUX 3aXBOPOBaHb NapOAOHTY

OcTaHHiM Yacom 3pocTae iHTepec 40 BUKOPUCTaHHS diTonpenapariB AN MiCLEBOro NikyBaHHSA 3ananbHUX 3a-
XBOPIOBaHb NapoAoHTY. Lie MoXHa MOSICHUTY 3HAYHO BULLIOK e(PEeKTUBHICTIO KOMMIEKCY GioNoriYHO akTUBHUX PEHYOBUWH
GaraTOKOMMOHEHTHUX POCIIMHHUX 3acobiB, SIKLLIO NMOPIBHIOBATY 3 Ai€t0 OAHIET Nikapcbkoi pocnuHu. 3 ornsay Ha 3a3Ha-
YeHe OfHIEr 3i 3pyYHMX nikapcbknx hopM ANs NikyBaHHS 3anarnbHKX 3aXBOPHOBaHb NapodoHTY € 360pu 3 NikapCbKux
POCIVH y BUNAAI BOOHUX BUTSXXOK AN nonockaHb. OTxe, NOLWYK KOMMOHEHTIB POCITMHHOIO 360py AN 3aCTOCYBaHHSA
B TepaneBTUYHIN CTOMATONOTrii € akTyanbHUM 3aBAaHHAM dapMadii.

MeToto po6oTu 6yB iHdOpMALLIFHWI MOLLYK NIKAPCHKOI POCIIMHHOT CUPOBWHM Ans 06I'pyHTYBaHHSA KoMMo3uuii dhiTo3bopy
ONsi NiKyBaHHSA 3anarnbHUX 3aXBOPHOBaHb MapOOOHTY.

Marepianu Ta metoaum. [xepenamu iHdopmauii 6ynu [epxaBHuiA peecTp nikapcbkux 3acobiB, iToTepaneBTUYHI
OOBIOHVKM Ta eHuuKnoneaii, nponuncu 36opie HApPOAHOT MEAMLIMHN, SIKi BUKOPUCTOBYHOTh Y iKyBaHHi 3anasnbHUX 3axXBo-
ptoBaHb NApoAoHTY. Y poboTi BUKOPUCTAHO METOAMN iIHPOPMALIMHOIO NOLUYKY, y3aranbHEHHSA Ta CUCTEMHOTO aHaniay.

Pe3ynbraTtu Ta ix o6roBopeHHs. [poaHanizoBaHo nikapcbki 3acobu TpaguuinHOiT Ta HAPOAHOI MeAULUHN, AKi
BUKOPWCTOBYIOTb A1 NMiKyBaHHSA 3ananbHUX 3aXBOPIOBaHb MNApofoHTy. 3a pesynsraTtaMu NpoBeAeHMX OOCTiAXKEHb
3’1COBaHoO, LU0 Ha hapmaLeBTUHHOMY PUHKY YkpaiHu diTo3acobu ons nikyBaHHs 3ananbHUX 3aXBOPOBaHb MapOAOHTY
BIiTYM3HSAHOIO BUPOOHMLUTBA NepeBaXkatoTb HaZ 3aKOpAOHHMMU. B iHCTpyKUiSX A0 aHanisoBaHux ¢iTo3acobiB 3a3Ha-
YeHo, Lo npenapaTty BUSIBMSAIOTb Pi3Hi BuAM hapmakonoriyHoi akTUBHOCTI, HANMOLLMPEHILUMMUN Cepeq, SKUX € NpoTu-
3anarnbHa, aHTucenTnyHa, bonetamisHa, B'sxky4a. BuaBneHo, LWo B CTOMATOMOrIYHIN NPaKTWLi HanvacTille 3acTOCOBY-
0Tb (piTO3aco6m y chopmi renis Ta 360piB. binbLwicTb ¢iTo3acobiB € 0oAHOKOMMNOHEHTHI. [poBeaeHui aHani3 3acBiguus,
Lo [0 cknaay itozacobis ons nikyBaHHSA 3ananbHUX 3aXBOPOBaHb MApOAoHTY BXoAaTh 20 BMAIB NikapCbKMX POCIVH,
Lo Hanexatb Ao 14 poauH, NPoBIOHUMK cepef SKUX € NpeacTaBHUKM poauH Asteraceae Ta Lamiaceae. Y pesynbrari
aHani3y nponuciB pOCNMHHMX 360piB HAPOAHOT MeaNLIMHM 3'SICOBaHO, L0 A0 iIXHbOro cknaay BxoasTb 15 BUAIB pocnvH,
wo Hanexatb Ao 10 poauH, NepeBaXXHUMU cepen SKUX TakoX € Buan poaunH Asteraceae Ta Lamiaceae. Y nponucax
HaPOAHOT MeANLUMHN HanBinbLUy KinbKiCTb CTAHOBMNATH OAHOKOMMOHEHTHI 3aCc00M 3 KBIiTOK, JIMCTA UM TpaBW POCIIUH,
3 AKX PEKOMEHO0BaHO roTyBaTV HacToi. 3 METOK BMBYEHHSI NMOBTOPIOBAHOCTI POCIIMHHOI CUPOBUHK Y (hiTo3acobax
TpaauWLiHOI Ta HapoaHOT MeauLMHK Ti Byno cuctemaTnsoBaHo 3a 6nokamu. [1ns cTBOPEeHHst 300py Ans NiKyBaHHS 3a-
nanbHWUX 3aXBOPIOBaHb NapPOLAOHTY Ha OCHOBI 6MOKiB 06paHO POCIMHHY CUPOBUHY, Sika HanbiNnbLL YacTo NOBTOPIOETLCA
B 3acobax TpaauuinHoi Ta HapoaHoi MeauuuHn. OTXe, ANst CTBOPEHHST POCIIMHHOIO Nikapcbkoro 36opy 6yno Bigibpa-
HO pomalLlKku KBiTku, Ay6a kopy, Wwaenii NMcTH, AepeBito TpaBy Ta 3Bipo0oio Tpasy.

BucHoOBKM. Y cTaTTi OKpecneHo nigxoam A0 MOLLYKY NepCrneKkTUBHOI NiKapCbKoi POCAMHHOI CUPOBUHW ANst CTBO-
pPEeHHSA HOBOro HaraTOKOMMOHEHTHOrO NpenapaTy CTOMaToNoriYHOi CNPSIMOBAHOCTI, 30KpEMa CUCTEMATM30BaHO AaHi
NpPO KOMMOHEHTN TpaauLinHUX nikapcbkux 3acobiB Ta nponucie 36opiB HapoOAHOI MeauUMHM 3 BU3HAYEHHSIM Hali-
yacTille BMKOPUCTOBYBAHUX MiKAapPCbKMX POCIVMH, iIXHIX YaCTWH, CTanux NoeaHaHb Ans TEOPETUYHOro obrpyHTyBaHHS
MOXITMBUX POCIMHHUX iHTPEAIeHTIB NikapcbKkoro 36opy.

Knrovoei cnoea: 3anarnbHi 3axeoprosaHHs1 NapoOoHmMYy; Jlikapcbka POC/IUHHA CUpO8UHa; 36opu;
6a2amoKOMMOHEHMHI pOCUHHI 3acobu

N. I. Dubel, L. M. Grytsyk, A. R. Grytsyk
Ivano-Frankivsk National Medical University Ministry of Health of Ukraine

The substantiation of the composition of the phytospecies for the treatment
of inflammatory periodontal diseases

Recently, there has been a growing interest in the use of herbal medicines for the local treatment of inflammatory
periodontal diseases. This can be explained by the significantly higher efficiency of a complex of biologically active
substances of multicomponent herbal medicinal products compared to the action of one medicinal plant. Therefore,
one of the most convenient dosage forms in the treatment of inflammatory periodontal diseases is phytospecies from
medicinal plants in the form of aqueous extracts for rinsing. Thus, the search for components of the herbal medicinal
product that can be used in therapeutic dentistry is an urgent task for pharmacy.

Aim. To perform an informational search for medicinal plant raw material to substantiate the composition of the
phytospecies in the treatment of inflammatory periodontal diseases.

Materials and methods. The sources of information were the State Register of Medicines, phytotherapeutic di-
rectories and encyclopedias, folk medicine formulas of phytospecies used in the treatment of inflammatory periodontal
diseases. The methods of information search, generalization and system analysis were used in the work.

Results and discussion. We analyzed medicinal products of traditional and folk medicine, which were used to
treat inflammatory periodontal diseases. According to the results of the studies conducted, it was n found that at the
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pharmaceutical market of Ukraine herbal medicinal products of domestic production for the treatment of inflammatory
periodontal diseases prevailed over foreign ones. In patient information leaflets for the herbal medicines analyzed,
it was noted that the drugs exhibited various types of pharmacological activity; anti-inflammatory, antiseptic, pain-
relieving, and astringent effects were the most common. It was found that herbal medicinal products in the form of
gels and phytospecies were most often used in dental practice. Most products were single-component. The analysis
showed that 20 species of medicinal plants belonging to 14 families were included in the composition of herbal me-
dicinal products for the treatment of inflammatory periodontal diseases; among them the representatives of the Aster-
aceae and Lamiaceae families were the leading ones. When analyzing the formulas of folk medicine phytospecies, it
was determined that they included 15 species of plants belonging to 10 families, the predominant among them were
also species of the Asteraceae and Lamiaceae families. In formulas of traditional medicine, the largest number was
one-component products from flowers, leaves or herb of plants, from which the preparation of infusions was recom-
mended. In order to study the repeatability of the plant raw material in herbal medicinal products of traditional and folk
medicine, we systematized them by blocks. To create the phytospecies for the treatment of inflammatory periodontal
diseases based on blocks, we selected the plant raw material most often repeated in the products of traditional and
folk medicine. Thus, chamomile flowers, oak bark, sage leaves, yarrow herb and St. John’s wort herb were selected
to create the phytospecies.

Conclusions. The article outlines approaches to the search for the promising medicinal plant raw material to
create a new multicomponent dental medicine, namely the data on the components of traditional medicines and the
formulas of folk medicine phytospecies with the definition of the most commonly used medicinal plants, their parts,
stable combinations have been systematized for the theoretical substantiation of the possible herbal ingredients of the
phytospecies.

Keywords: inflammatory periodontal diseases; medicinal plant raw material;, phytospecies; multicomponent

herbal medicinal products

BeTyn. 3axBoproBaHHS apOIOHTY € OHIEIO 3 Ha-
OLTBII TOMMUPEHNX 1 CKIIATHUX CTOMATOJIOTIYHHX TIPO-
OyeM cepell HaceJNeHHsI OyIb-IKOTO BiKy. 3MIHU B TKa-
HUHAX MMapoOJIOHTY MOXYTh OYTH SIK 3allaJIbHOTO Xapak-
Tepy (TIHTIBIT, TApOJTOHTHUT), TaK 1 BimOyBaTucs 06e3 3a-
MampHUX SBUT (TTapoaonTo3) [1-3].

MeToro MEeTMKaMEHTO3HOTO JIIKYBaHHS 3amallbHUX
3axBOproBaHb apoaoHTy (33I1) € Hacammepe JTiKBiTa-
IisT 3aIJIBHOTO TIPOIIECY, KU TOYHHAETHCS B SICHAX
1 TUTSHI 3y0O0sICEHHOTO 3’ €THAHHS, IMOTIM TOIIHPIO-
€THCSI BITMOWHY Ha BCI TKAHWHU MapoAoHTy [1-4, 6, §8].
CydacHa ¢apMaKoJIoTis MPOIMOHYE ITUPOKUH apceHaT
KB, SIKi BIUTMBAIOTH HA Pi3HI MaTO(i310IOTIUHI JTaHKH
3armaabHOI PeaKIlii i 3HKYIOTh IHTEHCUBHICTD 3artajicH-
Hs a00 MPUTIHHSIOTH HOTO [5, 6, 8].

OCHOBHUMH CITOCOOAMHU 3aCTOCYBAaHHS JIIKAPCHKIX
pedoBuH y pasi 3311 e: 3pomieHHs (TTOTOCKAHHS, IHT A~
11ii, aep030JIbHI 3POIICHHS, TPOMHUBAHHS ITiT THCKOM 3i
IITIPHIIA, POTOBI BAHHOYKM); alUTiKaIii Ha SICHA; iHCTH-
natii (BBEACHHS) B TIApPOJAOHTAIBHI KHIIICHI; JIIKYBaJIhb-
Hi TIOB’SI3KM; 1H €KIIi1 BHYTPIIITHHOM SI3€Bi, IMiIIMIKIPHI, Y
SICEHHUW COCOYOK IO TIEPEeXimHIN ckirami; dizioTepa-
TIEBTUYHI METOTU BBEACHHS (eekTpodopes, hoHodo-
pe3, marHiTodopes); per os [1-4, 6, §8].

BiTuusHaHI BUSHI TOCTiHKYBaIH 3aXBOPIOBAHICTE
HacenmeHHs Ykpainu Ha 3311 Ta cyuyacHi miaxoam A0 iX
mikyBanus [1, 2, 4, 5, 7, 8].

YIIpomoBk OCTaHHIX POKIB Y JIITEpaTypi MOXKHA TIPO-
CTEXWTH AeAali OUTBITHI IHTepeC 10 BUKOPUCTAHHS (HiTO-
TpemnapariB A1 MictieBoro JikyBaHHs 3311. Amke BoHH
3/IaTHI 3a0€3MEUYNTH KOMIUICKCHUH IAX1 V JIIKyBaHHI
pi3HHX TaToNoTriit mapomoHTy [1-8].

Uumalio HayKOBITIB aHAJi3yBaIl Cy9acHHUN CTaH 3a-
0e3TeUeHHS IKOCTI JTIKApChKUX 3aC001B POCITUHHOTO IT0-
XOIDKCHHS, OKPECITIOBATN HaraJIbHI TIPOOIeMH BUKOPHC-
TaHHS (QITONPEnapariB y TeparneBTHYHIH CTOMATOJIOTIT;
JIOCHIKYBaIA METOIOIOTIUHI T TXOIH 0 OOTPYHTYBaHHS

POCIIMHHUX HIPEIIEHTIB ¥ po3po0Ili CKI1axy HOBOTO 300-
py st ctomarosorii [9-13].

Uepes Te 110 ePeKTUBHICTH KOMIUIEKCY O107I0TIIHO
akTuBHUX pedoBuH (BAP) 6ararokoMImoOHEHTHUX POC-
JUHHUX 3aC001B 3HAYHO BHIIA TIPOTH OIHI€T JTiKapChKOi
POCITUHM, TO JIJIS JTIKYBaHHS 3allajlbHUX 3aXBOPIOBAHb
MTapOJOHTY AOIITHLHO BUKOPUCTOBYBATH 300pH 3 JTiKap-
CHKUX POCJIMH Y BUIIISJI BOAHUX BHUTSKOK JJIS TTOJIOC-
Ka®b [2, 4, 5, 8, 9].

OTxe, TONTYK KOMITOHEHTIB POCIIMHHOTO 300y s
3aCTOCYBaHHS y TEPANCBTUYIHIN CTOMATOJIOTIT € aKTyaIhb-
HUM 3aBIaHHIM (papMartii.

Mertoro pobotu OyB iH(MOpMAIIHHNIA TTOIITYK JTiKap-
cbkoi pociuHHOI cupouraH (JIPC) mtst o0TpyHTYBaHHS
KOMTIO3uIIi1 (iTo300py TSl JTIKyBaHHS 3allaibHUX 3a-
XBOPIOBaHb TTAPOJIOHTY.

Marepiaau Ta Mmetonu. /[xepenamu iHpopMmartii Oy-
mu JlepskaBHUI peecTp JKapchKuX 3aco0iB, (iToTepa-
TIEBTUYHI TOBITHUKHY Ta CHITUKJIOEi1, TPOTIHCH 300piB
HapOIHOI MEIUITUHH, SIKI BAKOPUCTOBYIOTH V JIIKYBaHHI
3amaJbHUX 3aXBOPIOBaHbL MapomoHTy [3, 4, 7, 14-17].

Y po60Ti BUKOPUCTAHO METOAN iH(MOPMAITIIHOTO TT0-
IIYKY, y3araJlbHeHHS Ta CHCTEMHOTO aHalli3y.

Pe3yabTaTu Ta ix ooroBopennst Ha erarmi po3po6-
KH CKJIay HOBOTO (hiT03ac00y ITPOBEACHO ITOTITHOICHIIA
aHaji3 JikapchKux (hiTomperapariB MiCIIeBOI Ail TPyIH
AO1A «3acobu mis 3acTOCYBaHHS B CTOMATOJIOTIT» y
nikyBauHi 33[1 mys BU3HAYCHHS YaCTOTH BUKOPUCTAH-
Hs BUXigHUX pociuH Ta JIPC, xomriekcn BAP 3 skoi €
CKJIaJIOBUMH KOMIIOHEHTAMH TIPEnapariB BITUU3HIHOTO
BUpOOHUIITBA. OTprUMaHi pe3yIbTaTH JO3BOIHIN BH3HA-
quTH repcnektuBHy JIPC mist po3poOky HOBHX JTiKap-
chKuX 3ac00iB (JI3) myst TepameBTUIHOT CTOMATONIOTI.

3a pe3ynpraTaMu MPOBEICHUX TOCITIHKEHB 3’ ICOBa-
HO, 110 66,7 % ¢ito3aco6iB ms mikyBanHs 3311 Bumyckae
BiTYM3HSAHA (DapMaIrieBTHYHA IPOMHUCIIOBICTS, a 33,3 % —
3akopaoHHa (prc. 1). Cepen 3apeecTpoBaHUX 3aKOPIOHHNX
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PpaHuis

Bonrapia e

YkpaiHa I

Monbla e

HimeuynHa

AscTpisa I

8 10 12 14

KinbkicTb nikapcbkux 3acobis

Puc. 1. BiTun3HsaHi Ta 3akopAoHHI npenapaTtu AN MiCLLEBOro 3aCTOCyBaHHSA

JI3 Haiibinbmia yacTka BUPOOHHUIITBA TIPUTIAAAE HA TTi/I-
npuemMctsa Himeuunnn (11,1 %), pery JI3 Burorosns-
101b B ABcTpii, [Tonbui, bonrapii Ta @panuii (o 5,6 %).

3 18 ¢iTo3aco0biB, AKi 3aCTOCOBYIOTh B O(il[HAIB-
Hilt MmequmwHI A7 nikyBaHas 3311, 14 BMInTyroTh auie
pocnuaHi kommioHeHTH (77,8 %), a 4 3acoOu € KOMOiHO-
BaHi (22,2 %) (puc. 2).

ACOPTHMEHT JIKapChKUX (OpM, Y SIKUX BHUITYIICHO
nocIimKyBaHi GiTtozacoOu, HaBeACHO HA pHC. 3.

3 miarpamu (puc. 3) BUAHO, [0 HAWTTONIHPEHIIIH-
MU JIIKapChKUMH (DOpMaMH B CTOMATOJIOTIYHIi TIPaKTH-
wi € resi Ta 36opu (1o 22 %). HacToiiku Ta po3unHu —y
16,7 % Bunaakis; kparti —y 11,1 %; cipei Ta enikcupu
—y 5,6 %. Y pesynprari aHanizy BU3HAYCHO, 1O Tei,
300pH, pO3UMHU Ta Kparuli 3aCTOCOBYIOTH SIK CAMOCTIH-
Hi JI3, a HACTOWNKH, eNKCUPU Ta EKCTPAKTH TepeBaxK-
HO € aKTUBHUMH (hapMalleBTUHIHUMU IHTPEI€EHTAMHU Y
cknazi rotosux JI3.

Ha puc. 4. HaBeneHo posmomin ¢ito3acobiB 3a Bu-
namu (papMaKoIoTigHOI Aii.

Sk BugHo 3 puc. 4,y 72,2 % BUNanKiB y IHCTPYK-
IisX 710 aHaJi30BaHuX (piTo3aco0iB 3a3HaYEHO, IO TIpe-
napar BUSBIISIE IPOTH3aNanbHy nito; y 44,4 % — aHtu-
centuuny; y 33,3 % — OoneramiBhy; y 27,8 % — npotu-
MikpoOHYy; y 22,2% — micrieBoaHecTe3yBaibHY; Y 17,9 % —
IIPOTUBIPYCHY Ta IpoTHajiepriuny; y 16,7 % — remocra-
tnuny; y 11,1 % — ¢pyHrinuany nio.

Ha puc. 5 HaBeneHo aiarpaMy 9acTOTH BUKOPHCTaH-
HSI pPOCJIIMHHUX 3aC00iB 3aJIEKHO BiJ KITBKOCTI KOMITO-
HEHTIB Yy CKJIaIi.

VY pesynbrari aHammizy Ta y3araiabHEeHHs iHpopmarii
(puc. 5) MOXHA BUCHYBATH, 1110 OLTBITICTH (hiTO3aCc00iB,
SIKi 3aCTOCOBYIOTH y JikyBaHHi 3311, € 0THOKOMITOHEHT-
Hi (38,9 %); nocutk yacTo OyBarOTh TAKOXK TPUKOMIIO-
HeHTHi (33,3 %); 11,1 % ¢iTozaco0iB € ABOKOMITOHEHT-
Hi; IT’ITH-, CEMH- Ta BOCBMHKOMIIOHEHTHI (piTO3acoou
TPAIUIAIOTHCS TTOOJUHOKO (TI0 5,6 % KOXKeH).

YacToTy 3acTOCyBaHHS JIKapChKUX POCIHUH 3 OKpe-
MHUX POIUH, SIKI BAKOPUCTOBYIOTh Y BUTOTOBIEeHHI JI3
s nikysanaHs 3311, HaBeneHo Ha puc. 6.

[IpoBenenuii aHaii3 3acBi4uB, MO A0 CcKiIany ¢i-
To3aco0iB ans mikyBaHHs 3311 Bxomsate 20 BUAIB -
KapChKUX POCIHH, M0 Hayexars 10 14 pomuH (puc. 6).

B CTOMATOMOrii Ha hapMaLeBTUYHOMY PUHKY YKpaiHu

77,8 %

M Ha pocnuHHin ocHoBi M KomGiHOBaHi

Puc. 2. Po3nogin ¢ito3acobis 3a cknagom

Cnpei
5,6 %

Po34nHum

16.7 %
leni
22 %

Kpanni
1,1 %

.

Enikcupn
5,6 %

36o0pu

Hactonku 22 9

16,7 %

Puc. 3. AcopTUMEHT nikapcbkux opmMm, y SKMX BUNYLLEHO
pocnigkyBaHi ditozacobu

[IpoBiHe Miclie HAJISKUTD MPEACTABHUKAM POJIUH Ai-
cTpoBi (Asteraceae) — 5 (25 %) Ta I'myxokporusosi (I'y-
oougiti) (Lamiaceae (Labiatae)—3 (15 %). Pemra 12 Bu-
B POCTIMH PIBHOMIPHO PO3MOiIEH 10 5 % KOXKeH 1 Ha-
nexarb 10 12 pogun: Po3osi (Rosaceae), bykosi (Fa-
gaceae), Muptosi (Myrtaceae), Kny3iesi (Clusiaceae),
XKumonocresi (Caprifoliaceae), 'soznuani (Caryophylla-
ceae), ImoupHi (Zingiberaceae), MansBoBi (Malvaceae),
Aiposi (Acoraceae), Kponusosi (Urticaceae), bo6osi
(Fabaceae), Maxosi (Papaveraceae).
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T

222 % ‘
|

BoneTtamiBHa
AHTMCENTUYHA

B'sxxyya

[MpoTn3ananbHa

MicueBoaHecTe3syBanbHa

MpoTtumikpobHa
MpoTtuBipycHa
dyHriyngHa
MpoTnanepriyHa

@ l'emoctaTtnyHa

Puc. 4. Posnogin ¢ito3acobis 3a Bugamu papmMakornoriyHoi gii

' 1-KOMMNOHEHTHI
B 2-KOMMOHEHTHI

3-KOMMNOHEHTHI
1 5-KOMMOHEHTHI
B 7-KOMMOHEHTHI
B 8-KOMMOHEHTHI

Puc. 5. YactoTta BUKOPUCTaHHSA POCIMHHNX hiTO3acobiB 3anexHo Bif KiNbKOCTi KOMMOHEHTIB y cknagi

[lepenik pocnuH, AKi Hail9acTilIe 3aCTOCOBYIOTh y
nikysanHi 3311, HaBeneno Ha puc. 7.

Sk cBiguarh pe3ynbTatH Aiarpamu (puc. 7), 10 cKia-
ny 18 ¢ito3acobiB, siKi 3acTOCOBYIOTH Y JrikyBaHHi 3311,
BxouTh cupoBrHa 20 pociuH. [IpoBinHy noswmitiro 3aiima-
I0Th POMAIIKH KBiTH, 5IKi € y 8 diro3acodax (44,4 %).
VY 4 ¢itozacobax € mapmii JIUCTA Ta M ATH JUCTS (I10
22,2 %),y 3 — xanenaynu ksitu (16,7 %). 2 ¢itozaco-
Ou BMIIITyBaJIM y CBOEMY CKJIAJ[i €BKAJIITY JIUCTS, y0a
KOpY, JepeBito TpaBy Ta aipy kopenesuma (mo 11,1 %).

[HoonuHoKo € y (pitozacodax Taka JIPC, sk mmrmmm-
HU TUTOJIA, YUCTOTLITY TpaBa, co(hopH T, MONMHY Tpa-
Ba, KPOTIHBH JIUCTS, IMOHPY KOPiHB, 3Bip000IO TpaBa, TBO3-
JIUKY HACIHHS, BaJepiaH! KOPEHEBHIIE 3 KOPEHIMHU, ap-
HIKH KBITH, anTtei KopiHb (1o 5,6 %).

VY HaponHiit mequuHi 11 TikyBaHHS 3311 Takox
BHKOPHCTOBYIOTH POCIMHHI 3aCO0H, MTPOMUCH SKUX BU-
KJIQZICHO B SHIMKJIONEIAX Ta (PiTOTeparneBTUHIHNX J0-
BimHmKax [4, 5, 9, 14-17].

OmnpaliroBaBIIIH JIITEPATYPHI JHKEpeEa, s TM0oalb-
LI0T0 BUBYEHHS 1 CHCTEMATH3aL] 13 3arajbHOI KIIBKOCTI
BiniOpanu npormcu 15 300piB, HaifuacTimIe 3aCTOCOBY-
BaHi. L{i mikapceki pocnunHi 360pu (JIP3) Oymo mpoana-
Ti30BaHO 32 KiJIbKICTIO KOMIIOHEHTIB; BUJAMH Ta POJIU-
namu JIP, mopdonoriuanmu rpynamu JIPC; HaiGimbm
qacTUMU noeaHanaamu JIP.

Jani ananizy 300piB HAPOIHOT METUITUHU TS JTi-
kyBaHHA 3311 3a KiTBKICTIO IHTPEIIE€HTIB y CKIIaJi Ha-
BEJICHO Ha pHuC. 8.

Y pesynbrari mpoBeeHoro aHaisy (puc. 8) 3’sicoBa-
HO, 1110 IIMPOKE 3aCTOCYBAHHS 3HAXOMATH SIK OKPEMi BUAU

5%

5%
57\\\
V‘
5% 5%

5% 5%

B Asteraceae

W Lamiaceae
Rosaceae
Fagaceae
Myrtaceae
Clusiaceae

B Caprifoliaceae

B Caryophyllaceae
Zingiberaceae

Puc. 6. Po3nogin nikapcbknx pocnuH y cknagi dito3acobis ons
nikyBaHHs 331 3a poguHamu

JIPC, Tak 1 iX pi3Hi moegHaHHs. Y penentax HapOJHOT
MEIHWIIMHU HaHOTBITY KiTBKICTh CTAHOBIISITh OJHOKOM-
MOHEHTHI 3aco0u (46,7 %), Takox yacTo OyBarOTh TpHU-
rxomrtoHeHTHi (33,3 %). Y 13,3 % nponwuciB € TBOKOM-
MTOHEHTHi 300pu 1y 6,7 % — YOTHPUKOMIIOHEHTHI.
[epenix pocnuH, HaifuacTillie BUKOPHCTOBYBAaHUX Y
ckiazi 30opis s nikysanus 3311, HaBeneHo Ha puc. 9.
OTxe, IpoaHali3yBaBIN PEHENTH HAPOIHOT METH-
LIWHY, SKi 3aCTOCOBYIOTH Jutst JtikyBaHHs 3311 (puc. 9),
BUSIBWIH, IO 3@ YaCTOTOIO BHECEHHS 110 ckiany JIP3 mo-
MIHYIOTh JIy0a Kopa, epcTadyy KOPeHEBHUIIA, POMAIIKH
Ta KaneH ynu kBitku (20 %). Takoxx 4acTo BUKOPUCTO-
BYIOTb Yy peLieTITax [IaBJlii IMCTA 1 3BipoOoro Tpasy (13,3 %).
Pinmie 3acTOCOBYIOTH JIOTTyXa KOPEHEBHIIA, YACTOTLTY
TpaBy, €BKAIINTY JIMCTS, TOpiXa JIUCTS, JIEPEBIIO TPaBY,



46

ISSN 2415-8844 (Online)

BICHWMK ®APMALLIT 1 (107) 2024

50

45

40

35

30

25

20

YacToTa BUKOPUCTaHHSA MikapCbKnX pocnuH, %

B 1-KOMMOHEHTHI
[l 2-KOMMOHEHTHI
[ 3-KOMMOHEHTHI

4-KOMMOHEHTHI

Puc. 8. KinbKicTb KOMMNOHEHTIB y MikapCbKNX POCMMHHUX 360pax
HapOAHOI MeANLNHN

Mepcray
Nuna 3 ny6
M'arta Jlonyx
3Bipobin KaneHngyna

MartepuHka LWaenis
CocHa Pomaluka

[epesin YucToTin

[opix EBkanint

Puc. 9. PocnvHu, siki HaiyacTille BUKOPUCTOBYIOTb Y peLenTax
HapOAHOI MeanLNHN

Puc. 7. Yactota BUKOpPUCTaHHSA NiKapCbKUX POCNMH y diTo3acobax

COCHH TOJIKH, MaTCPHHKHU TPaBY, M SITU JIUCTS Ta JIUIN
KBiTKH (6,7 %).

BusnaueHno, 1o g0 cknaay JIP3 pns nikysanns 3311
BXOIAITH 15 BHJIIB JIIKapCHKUX POCIIHH, LIO HAJIEXKATh JI0
10 ponus (puc. 10). Haituacrimie € pocivHu 2 pOIVH:
AlictpoBi (4steraceae) — 4 (26,7 %) Ta [ myxokponuBo-
Bi (I'ybouBiTi) (Lamiaceae (Labiatae) —3 (20 %). Pemra
8 BUIB pociuH 1o 6,7 % KOJKeH HaJlleKaThb 10 8 POJIUH:
Po3zoBi (Rosaceae), bykosi (Fagaceae), Muptosi (Myr-
taceae), Kitysiesi (Clusiaceae), booosi (Fabaceae), Ma-
koBi (Papaveraceae), T'opixosi (Juglandaceae) Ta Coc-
HOBi (Pinaceae).

Byno nociimkeHo 4acToTy 3aCTOCYBaHHS PI3HUX MOp-
¢onoriyaux rpyn JIPC y JIP3 (puc. 11).

VY pesynbrari npoBeaeHoro anamizy (puc. 11) 3’sicoBa-
Ho, o y JIP3 ms nikyBanust 3311 HaliyacTiiie BUKOpHC-
TOBYIOTh KBiTKH (60 % BHIIAAKIB), JOCUTH YaCTO JTUCTS

B Asteraceae

6,7 % .
= Lamiaceae

Rosaceae

Fagaceae

» Myrtaceae
Clusiaceae

6.7 % B Fabaceae

6,7 % W Papaveraceae

6,7 % W Juglandaceae

Pinaceae
Puc. 10. Po3nogin nikapcbkux pocnuH y JIP3 3a poguHamu
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Puc. 11. Po3nogin JIPC y nikapcbkunx pocnuHHmx 36opax 3a MopdonoriyHumum rpynamm

i TpaBy (46,7 % i 33,3 % BUMajAKIB BiJIOBIIHO), KOpE-
HEBUIIIA 3 KOpEeHsMHU abo kopeHi (26,7 % 300piB), KOpy
(20 %).

Po3monin nikapchkux (HopM y JTIKapCbKUX POCITUH-
HUX 300pax HaBeJeHO Ha puc. 12.

3a po3noniioM Jikapchkux hopm (puc. 12) Bu3Haue-
HO, 1110 YacTillle Y HAPOHIN MEAMIIMHI PEKOMEHI0BAHO
TOTYBATH 13 3aIPONIOHOBAHUX POCIIMH HacTOi (66,7 %),
Hix Bigsapu (33,3 %). Lle 3yMOBICHO TUM, 110 HACTOT
TOTYIOTb 3€01IBIIOTO 3 KBITOK, JIUCTKIB 1 TPaBH, SIKI 11e-
peBaxkaroTh cepell MOp(GOIOTIYHHUX TPYIT Y A0CITIIKY-
Banux JIP3, a BiziBapu — 3 KOpH, KOPEHIB Ta KOPEHEBHIIL
3 KOPEHSIMHU, SIKUX Y MPOIKICaX MEHIIE.

[Ipo Haiibinbm YacTi moeaHanHs JIP cynuTu Baxko,
00 Oinbiricts JIP3 € omHOKOMIIOHEHTHI. A cepe Oara-
TOKOMITOHCHTHHMX HAMO1JIbII 4acTO OyBalOTh MOETHAH-
Hs poMalllka + KaJICHyJa.

[poanamnizyBaBim aaHi JiTeparypHOro Ta inpopma-
[IHHOTO TOIIYKY 010 JIKAPCHKUX POCIIHH, sIK1 3aCTO-
COBYIOTB Y CKiajii iT03aco0iB TPaaUIliiHOT MEIUITH-
HH, Ta JIKaPChKUX POCIINH, K1 BXOJATH J10 ckiany JIP3
HApOJHOT MEJIUIIMHYI, BHOKPEMUIIU CITUTBHI PUCH, TTPHU-
TaMaHHi 000M JIOCIIJKYBaHUM KaTeropisim:

e OumbmIicTh (hiTO3ac00iB Ta JIP3 € 0THOKOMITOHEHTHI;

e Halyacrime y ¢itozacobax TpaauIiiHOT 1 HAPOITHOT
MEJIMIITHNA BUKOPUCTOBYIOTh POMAIIIKH KBITKH 1 Ka-
JICH/TYJIU KBITKH;

*  OUIBIIICTH POCIUH, SIKI BUKOPUCTOBYIOTH y (hiTO3ac0-
0ax, HaJexKarhb JI0 ponuH ANCTpOBi (Asteraceae) Ta
I'myxokponBosi (I'yoonsiti) (Lamiaceae (Labiatae).
3 meroro BuBUeHHS noBTOproBaHocTi JIPC y ¢irto-

3ac00ax TpaauIiHOT Ta HAPOIHOT METUIIUHH CUCTEMA-

THU30BaHO ii 3a O1okamu. Jlo 00Ky A yBiHILIHM pociu-

HH, SIKI HalYaCTillIe BUKOPUCTOBYIOTH y JI3 Tpamuiiiinol

meauran uu JIP3 Hapognoi mequtuau (mouazg 40 %).

brnok B BmilyBaB pociuHu, sSiIKi BAKOPUCTOBYIOTH Jie-
mro pigme (monan 15 %). ¥ 6moni C — pocnunw, vac-

TOTa BUKOPUCTAHHS SIKUX MEHIIa, HiX y Osomi B, ane

cxinanae noHan 10 %. brnok D BMintyBaB pociuHu, BU-

KOpHCTOBYBaHi y (pito3acobax un JIP3 moomuHoko.
Pociiawy, siki BXOISTH 10 ckiany (ito3acodiB Tpau-

IIIHOT METUIIMHH 1 € BUKOPUCTOBYBAHUMH IS JTIKYBaHHSI

M Hacroi

Bigsapu

Puc. 12. Po3noain nikapcbknx opM Y fikapCbKnX POCIMHHNX
36opax

3311, po3noginmiy Ha 4 OIOKK 3aJIeXKHO BiJI YaCTOTH
3actocyBaHHs (puc. 13).

Jo 6r1oky A yBiiinua Jikapchbka pOCINHA 3 HAlBH-
MM BificoTKOoM BUKopHcTaHHs (44,4 %), no Onoky B —
POCIHHH, AKi 3aCTOCOBYIOTh Y 16,7 % — 22,2 % Bunaa-
Kax, 10 onoky C — pociunu, BukoprucroBysati B 11,1 %
BUMAJKaX, 1 10 61oky D — pocnunm, sSiKi BXXUBAIOTH HO-
ouHOKO (5,6 %).

3 oy Ha ocobnuBicTs nponwucis JIP3 HaponHoi
MEULMHH 3alPOIIOHOBAHO Taki KpuTepii posnoairy JIPC
3a Oyokamu: OJIOK A — POCIIMHHM, YaCTOTa BUKOPHCTaHHS
SIKHX cTaHOBUTH 20 % 1 O11b11e, 010K B — monazx 10 %,
6110k C — poCIIMHH, SIKi 32CTOCOBYIOThH TOOANHOKO.

VYci pocnuHM 3 penenTiB HAPOIHOI MEAULIMHH, BH-
KopucToByBaHi 1y1st ikyBaHHs 331, Oyno posnoaineno
Ha 3 Omoku (puc. 14).

Jo 610Ky A yBifIIUIN JTiKapChKi POCIMHH, YaCTOTA
BUKOPHUCTAHHS SIKUX cTaHOBHTH 20 %o, 10 O1oky B — 13,3 %,
1o 6moky C — 6,7 %.

BianosigHo 10 mpaBuiI Ta NPUHLUIIB €BPONEHCHKOT
¢irorepartii, HalOLIBII PaLiOHATIEHUMH € 4-6-KOMITOHEHT-
Hi 300pu. Tomy, KepyIOUUCH MOJOKEHHSIM Ta BiIOMUM
cknagoM BAP xoxnoi JIPC, myist ctBOpeHHS 300py UIst
nixyBaHHa 33I1 oOpany MOBTOPIOBaHY CHPOBHHY, SKY
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Puc. 13. NoBToOptoBaHICTb NikapCbKOl POCIMHHOI CMPOBMHK Y MPOMUCax aHani3oBaHUX rotoemx itoszacobis
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Pwuc. 14. NoBToptoBaHiCTb NikapCbKOi POCIMHHOI CUPOBUHK Y NMPOMUcax aHanizoBaHUx 360piB HapOAHOT MeaULMHN

3aCTOCOBYIOTH SIK Y TPAIUIIiiiHIHA, TaK i B HAPOIHINA Me-
JIUIINHI.

Omxe, st ctBoperHs JIP3 BifiOpaHo poMariiku KBit-
K (3 010Ky A 000X Kareropiii), 1yoa Kopy (BXOAHTS JI0
Onoky A y HapomHiil MeaunuHi Ta 10 Onoky C y Tpaau-
LiHHIA MeIUIUHI), aBIii TUCTS (BXOAUTH 10 00Ky B
000X KaTeropiii), Aepesito TpaBy (BXOIUTH 10 010Ky C
000X Kareropiii) Ta 3BipoO0r0 TpaBy (BXOAUTH J10 Ooky B
y HapoOAHii MeAnIIMHI Ta 10 050Ky D y Tpamuiiitaiii).

Crmparounch Ha JiTeparypHi aadi [2-5, 9, 15-17],
PEKOMEH/IYEMO BCi KOMITIOHEHTH 300py OpaTw B piBHUX
KITBKOCTSX.

BucHOBKHM Ta mepcneKTHBH MOAAJBINUX J0CJTi-
nxeHb. [IpoBeneHo mormOneHuit anami3 ¢itorperna-
pariB TpaaUIiitHOT MEIUIIMHY ISl MICIIEBOTO JIIKyBaH-
Hs 3311 Ta BU3HAUEHO YacTOTy BUKOPUCTAHHS JiKap-
CHKUX POCIHH 1 kKoMIuiekciB BAP 3 HuX, fKi € ckiano-
BUMH KOMIIOHEHTaMH{ IIpenapariB BITYM3HSIHOIO BHU-
pOOHUIITBA.

[IpoanamnizoBano JIP3 HapoaHOT MEIUIIMHY 32 KiJb-
KiCTIO KOMIIOHEHTIB; BUfiaMu Ta poxuHamu JIP, o Buko-
pucroByoTh it JIP3; mopdonoriaaumu rpymamu JIPC;
HAWOUIBII YaCTUMHU o€ qHaHHAMA JIP.

Ha ocHOBI y3arajibHeHHSI OTPUMaHHUX JaHUX 3aIpPO-
MTOHOBAHO 0araTOKOMITOHEHTHWH POCIMHHUI 301p, KUt
MOKHa BUKOpHCTOBYyBatH st JikyBaHHs 3311. Kommo-
HeHTamu 300py 00paHO: POMAIIKX KBITKH, MIaBIIi1 JIMC-
Ts1, IEPEBiIO TPaBy, 3Bip0o0OIO TpaBy, yda Kopy.

BAP 3arporoHoBaHIX KOMIIOHEHTIB POCIHMHHOTO (hi-
TO300py CHPUSATUMYTh YCYHEHHIO MIiCLIEBOTO 3alaIbHO-
IO TIPOLIECY, POSBISITUMYTh aHTUCENITUYHI, KPOBO3YITHH-
Hi 1 6oneTamiBHi BJIaCTHBOCTI, @ TAKOXX YMHUTUMYTb TIPO-
TUMIKpOOHY JIif0 Ha MaTOreHHYy MiKpOQIIopy.

3arporoHoBaHi MiIX0IH [0 TOLTYKY POCIMHHHUX CKJIa-
JIOBHX JIIKAPCHKOTO 300py B MallOyTHHOMY MOXYTb Oy-
TH BUKOPHCTaHI AJIs1 pO3pOOKH 0araTOKOMIOHEHTHHUX
(iTo3aco0iB.

Konduaikr inTepeciB: BijcyTHIN.
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The study of the diuretic activity and pharmacotechnological
properties of a dry extract of Salvia sclarea L. growing
in Tajikistan

Aim. To study the pharmacological activity of a dry extract of clary sage (DECS) growing in Tajikistan and its phar-
macotechnological properties as basic stages in the development of the composition and technology of hard gelatin
capsules with its content.

Materials and methods. For the studies, we used DECS standardized by the content of the total amount of flavo-
noids and hydroxycinnamic acids. The quantitative content of the total amount of flavonoids was not less than 13.0 %
calculated with reference to apigenin, and the quantitative content of the total amount of hydroxycinnamic acids was
not less than 1.2 % calculated with reference to rosmarinic acid. The pharmacotechnological properties of DECS were
studied according to methods of the State Pharmacopoeia of Ukraine (SPhU).

Results and discussion. During screening, all doses of DECS studied showed a moderate diuretic activity.
Thus, when using DECS in the dose of 100 mg/kg, the relative volume of the urine excreted by rats for 5 hours in-
creased by 1.9 times, in the dose of 200 mg/kg — by 2.0 times, in the dose of 300 mg/kg — by 1.8 times compared
to the same indicator in the negative control group (p<0.05). When studying the complex of pharmacotechnological
properties, it was found that DECS was a finely dispersed amorphous powder with particles of isodiametric form.
DECS had an average bulk weight of 0.515 + 0.002 g/mL, and the fluidity assessment showed that DECS had a very
poor flowability, which value in the vibration mode of the device was 2.8 + 0.1 g/s. According to the study of the frac-
tional composition, DECS had a clearly expressed fine fraction with a particle size of less than 0.25-0.09 mm 84.68 %.

Conclusions. Taking into account the results of the study of the diuretic activity and scientific literature data on the
spectrum of the pharmacological activity of Salvia sclarea L, it is rational to consider DECS as a potential combined
agent for enhancing the diuretic effect or in diseases of the urinary system accompanied by edema and inflamma-
tory processes. The study of the pharmacotechnological indicators of DECS allows predicting the need to use certain
groups of excipients to develop the composition and technology of capsules with its content, namely antifriction sub-
stances to improve fluidity and disintegrants to improve capsule disintegration, as well as substances that contribute
to the compaction of bulk mass and moisture-regulating agents.

Keywords: clary sage (Salvia sclarea L.); dry extract; diuretic activity; pharmacotechnological properties;
technology of solid dosage forms, hard gelatin capsules

C. B. Xonos', C. M. Myco3soga', [. B. Ilutkin?, ¥. IN. Ongawesa3, I. M. KyxTeHko?

" TagXnLUbKUA HaLioHanbHWI yHiBepcuTeT, M. [lylaHbe, TagkukucTaH

2HauioHanbHu hapmaueBTUYHUI YHiBepcUTeT MiHICTEPCTBA OXOPOHM 300POB’'st YKpaiHu

3 TamKUUbKWUIA OepXXaBHUIN MeanMYHUI yHiBepceuTteT iMmeHi ABy Ani iGH CiHun, M. [ywanbe, TagxmknctaH
BuB4YeHHA AiypeTUYHOI aKkTUBHOCTI Ta (hapMaKOTEXHONOriYHMX BMacTUMBOCTEN CyXOro
ekcTpakrty Salvia sclarea L., BupoliyBaHoi B TagKMKUcTaHi

MeToto gocnigxeHHs 6yno BUBYNTM hapMakonoridyHy akTMBHICTb CyXOro ekcTpakTy wasnii myckaTtHoi (CELIM),
BMPOLLyBaHOi B Ta[pKUKUCTaHI, Ta Moro doapmMaKkoTEXHOIONYHI BNacTMBOCTI sk 6a30Bi eTanm po3pobKm ckraay Ta TEXHONOTIi
TBEPAMX XKENaTMHOBMX Kancysn 3 KOro BMiCTOM.

MaTtepianu Ta metoaun. ina gocnigxeHHs BukopuctoBysanu CELLM, ctaHgapTtu3oBaHuii 3a BMiCcTOM cymu dna-
BOHOIAIiB Ta riApPOKCUKOPUYHNX KMCIOT. KinbkicHW BMICT cymu conaBoHoidis ctaHoBuB 13,0 % y nepepaxyHky Ha ani-
FeHiH, a KifbKiCHUIA BMICT CyMU FiAPOKCUKOPUYHKX KMCNoT — 1,2 % y nepepaxyHKy Ha po3MapuHOBY kucnoTy. Papmako-
TexHonoriyHi Bnactmsocti CELLM BuB4anu 3rigHo 3 metoankammu OJOY.

Pe3ynbTaTtu Ta ix o6roBopeHHs. 1ig yac npoBedeHHs CKPYHIHTY BCi AocnigxysaHi fo3n CELLIM Bussunu no-
MipHY OiypeTuyHy akTUBHICTb. Tak, 3a BukopuctaHHa CELLUM y gosi 100 mr/kr BigHOCHWMIA 06’€M BUAINEHOI cevi LypiB
3a 5 roguH 36inbwyBaBca y 1,9 pasa, y osi 200 mr/kr —y 2,0 pasa, y gosi 300 mr/kr — y 1,8 pasa, AKLI0 NopiBHIOBAaTH 3
aHarnoriYH1Um NoKasHMKOM Y rpyni HeratueHoro KoHTponto (p 0,05). Bueyatoun komnnekc dapMakoTeXHOMOriYHUX Bnac-
TMBOCTEN, BU3Ha4unu, wo CELLUM e gpibHoancnepcHMin amopdHUn NOPOLLIOK 3 YacTUHKaMU i3odiaMeTpuYHoOT hopMu.
CELLUM mae cepegHto HacunHy macy 0,515 + 0,002 r/mn, gyKe noraHy MinHHICTb, 3HAYEHHS K0T B pexumi Bidpauii
npunagy craHoBuTb 2,8 + 0,1 r/c. 3a gaHnMun BMBYeHHS dpakuinHoro cknagy, CELLM mae 4iTko BupaxeHy ApibHo-
avcnepcHy dpakuito 3 po3mipoM YacTuHoK MeHwwe 0,25-0,09 mm 84,68 %.

BucHoBku. 3 ornsay Ha OTpyMMaHi pedynbTaTv BUBYEHHS AiypeTUYHOI akTMBHOCTI Ta AaHWX HayKOBOI Nitepatypu
Loao cnekTpa hapmakonoriyHoi akTuBHocTiI Salvia sclarea L. pauioHanbHo posrnagatv CELLM sk noTeHuinHui kom-
GiHoBaHMI 3acib NS NOCUMNEHHS AiypeTUYHOI il B pasi 3axBopioBaHb CEHOBUAINbHOT CUCTEMMU, LLIO CYNPOBOMKYOTLCS
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Habpsikamu Ta 3ananbHUMK nNpouecamMmun. BuBueHHs hapmakoTexHonorivyHmx nokasHukis CELLIM no3sonsie nporHosy-
BaTW HEOOXIOHICTb BUKOPUCTAHHS AEAKNX rpyn JOMOMDKHUX PEYOBUH AN po3pOo6KM ckragy Ta TEXHOMOTIT Kancyn 3 Moro
BMICTOM, @ came: aHTUMPUKLINHMX PEYOBUH ANS NMOKPALLEHHST NIIMHHOCTI, pO3nyLUyBaribHUX PEYOBUH AN MOKPALLEHHS
posnagy Karncys, a TakoX PeYOBMH, LLO CPUSIOTL YLLiINMbHEHHIO HACUMHOT Macu, Ta BONTOrOperynioBarbHUX PEYOBYH.
Knroyoei crioea: Salvia sclarea L.; waernis myckamHa, cyxull ekcmpakm, diypemuyHa akmueHicmab;
ghapmakomexHoIo2idHi ernacmugocmi; mexHonozais meepoux rikapcbKux ¢hopM; meepoi XenamuHosi Karcynu

Introduction. The genus Salvia L. is rich in species
and accounts for about 700 species. Representatives of
this genus are found both in wild and cultivated form [1-3].
Among the cultivated plants, Salvia officinalis L. and
Salvia sclarea L. are used in medical practice, medi-
cines containing them have anti-inflammatory, antibacte-
rial, wound-healing, antioxidant, and analgesic effects.
A wide range of pharmacological activity of Salvia L.
representatives is due to a complex of biologically ac-
tive substances, including triterpenoids, flavonoids, hy-
droxycinnamic acids, tannins [4-17]. Of great practical
importance for the healthcare system is the use of the
resources of the wild flora of the Republic of Tajikistan
and, at the same time, sufficiently studied representa-
tives for the development of medicinal products. From
this point of view, in our opinion, the use of Salvia
sclarea L. is promising. Expansion of the spectrum of
the therapeutic use of Salvia sclarea L. plant and the
development of a capsule dosage form containing a dry
extract of clary sage is very relevant [18].

The Department of Pharmaceutical Technology and
Pharmacology of the Tajik National University is de-
veloping hard gelatin capsules containing a dry extract
of clary sage.

In the development of drugs in the form of hard ge-
latin capsules, including from the medicinal plant raw
material, the study of the pharmacotechnological pro-
perties of the active substance and the substantiation of
the encapsulation technology are of great importance.
This is due to the fact that the pharmacokinetic charac-
teristics of a medicinal product depend not only on its
chemical compounds and the specific activity, but also
on the physicochemical properties of the active substances,
the composition and properties of excipients and the tech-
nology.

Therefore, the aim of the work was to study the phar-
macological diuretic activity and pharmacotechnologi-
cal properties of a dry extract of clary sage growing in
Tajikistan.

Materials and methods. For the studies, we used
DECS obtained at the Department of Pharmaceutical
Technology and Pharmacology of the Tajik National Uni-
versity and standardized by the content of the total amount
of flavonoids and hydroxycinnamic acids. The quanti-
tative content of the total amount of flavonoids was not
less than 13.0 % calculated with reference to apigenin,
and the quantitative content of the total amount of hy-
droxycinnamic acids was not less than 1.2 % calculated
with reference to rosmarinic acid. DECS was obtained
by extraction with 70 % ethanol.

The pharmacotechnological properties of DECS were
studied according to such methods of the State Pharma-
copoeia of Ukraine (SPhU) as 2.9.12. Sieve analysis,

2.9.16. Fluidity, 2.9.34. Bulk density and tapped densi-
ty, 2.9.36. Powder fluidity, 2.9.37. Optical microscopy,
2.2.32. Loss on drying [19].

The study of the diuretic activity of DECS was car-
ried out at the premises of the Educational and Scien-
tific Institute of Applied Pharmacy of the National Uni-
versity of Pharmacy. The research was performed on white
outbred female rats weighing 200 = 20 g. The animals
were kept in a separate room with controlled microcli-
mate parameters [20]. The animals were on a balanced
diet (granulated feed TU.U15.7-2123600159-001:2007)
with free access to food and water (except for those
stages of the study where this was due to the method).
Animal care was performed following standard opera-
tions of the laboratory, all stages of the study were car-
ried out according to the Directive 2010/63/EU of the
European Parliament and the EU Council dated Sep-
tember 22, 2010 on the protection of animals used for
scientific purposes [22].

Before the start of the experiment, the animals un-
derwent acclimatization for 14 days. During the acclimati-
zation period, each animal was daily examined (the be-
havior and general physiological state were assessed),
the animals were observed to identify possible cases of
morbidity or mortality. Before studying the diuretic ac-
tivity, each rat was placed for 3 hours in a metabolic
cage for acclimatization [20, 22].

Each stage of the study was reproduced according
to the following design: 24 animals were divided equal-
ly into 4 experimental groups:

* negative control (NC);

* animals taking DECS in the dose of 100 mg/kg;
* animals taking DECS in the dose of 200 mg/kg;
* animals taking DECS in the dose of 300 mg/kg.

Before conducting experimental tests, the animals
were given a suspension of the test substance in purified
water daily on an empty stomach for 5 days. The C group
animals received an adequate amount of the solvent.
On day 5, permissive tests were performed on each ani-
mal cluster relative to the last administration.

The screening of the diuretic activity was performed
with a rehydration load [23, 24]. Rats were deprived of
free access to water overnight, after which they were intra-
gastrically injected with saline in a volume of 25 mL/kg.
Immediately after rehydration, the animal’s bladder was
emptied by pelvic pressure with tail pulling. In 45 mi-
nutes, test samples of DECS were administered in ap-
propriate doses dissolved in purified water, so as to in-
troduce an additional 6 mL/kg of liquid. After that, the
animal was immediately placed in a metabolic cage.
The volume of the excreted urine was collected and
measured 5 hours after the administration of the test
samples [23-25].
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The results obtained were processed by descriptive
statistics tools with an assessment of the normality of
the distribution expressed as an arithmetic mean (M)
and standard error of the mean (SEM). The experimen-
tal groups were compared using parametric analysis me-
thods (ANOVA, Tukey HSD test). The significance of
the differences was determined by the level of signifi-
cance P<0.05. The statistical processing was carried out
using the MS Excel 2007 and IBM SPSS Statistics 22 ba-
sic software package [26].

Results and discussion. Under the conditions of screen-
ing for the diuretic activity, all DECS doses tested a showed
moderate diuretic activity. Thus, when using DECS in the
dose of 100 mg/kg, the relative volume of urine excret-
ed by rats for 5 hours increased by 1.9 times, in the dose
of 200 mg/kg — by 2.0 times, in the dose of 300 mg/kg —
by 1.8 times compared to the same indicator in the ne-
gative control group (p<0.05). It should be noted that
there was no statistically significant difference in the di-
uretic activity of different doses of DECS, and no dose-
dependent effect was observed. Taking into account the
moderate severity of the effect, it is likely that the ab-
sence of a linear relationship was associated either with
the achievement of a pharmacological plateau effect at
the threshold of the dose of 100 mg/kg, or with the need
to double the doses by higher orders of magnitude to
register the dose-response relationship.

Taking into account the results of the study of the
diuretic activity and scientific literature data on the spec-
trum of the pharmacological activity of Salvia sclarea
L, given above, it is rational to consider DECS as a po-
tential combined agent for use in nephrology.

To develop the composition and technology of hard
gelatin capsules containing DECS, the studies of the
pharmacotechnological properties of this substance were
conducted. They are of key importance in the technology
of solid dosage forms, and their value affects the choice
of the necessary excipients.

The choice of the optimal production technology
for capsules largely depends on the shape, surface na-
ture, and linear dimensions of the active pharmaceutical

The DECS description

Table 1

A relative volume of the urine excreted in rats
in 5 hours against the DECS background,
n =6, (M + SEM)

Experimental Group Diuresis, mL/100 g
Negative Control 0.57 £ 0.05
DECS, 100 mg/kg 1.07 £ 0.07*
DECS, 200 mg/kg 1.14 + 0.09*
DECS, 300 mg/kg 1.02 +0.07*

Note: * - differences are significant in relation to the negative
control (p<0.05).

substance. The physical and mechanical properties of
powdered materials, including dry extracts, are due to
their crystallographic structure, and, in turn, determine
some technological characteristics, such as bulk density
and compaction ability.

The shape and size of DECS particles was studied
using a Lumam-P1 microscope. The results show that
DECS is a fine amorphous powder with isodiametric
particles and their fragments. The surface of the parti-
cles is slightly rough. Linear dimensions are from 5 to
50 um (Fig. 1).

Based on the results of the crystallographic studies,
some technological properties of DECS can be predicted.
Thus, the insignificant particle size and its amorphous
structure indicate the ability to form a bulk powder hav-
ing a large bulk volume. And the roughness of the sur-
face in combination with the dense stacking of particles
contributes to the probability of their adhesion and, as a
result, to a decrease in fluidity.

Dry extracts are usually hygroscopic, which is a cri-
tical parameter in the manufacturing process of capsules.
Based on this, the hygroscopic properties of DECS at
different relative humidity were studied [27].

Hygroscopicity was assessed by the method of de-
termining the loss on drying after keeping the DECS
weighing cup in a desiccator with a relative humidity of
100 %, 75 %, and 40 % at a temperature of 22 + 2 °C.

o~ -
20ym i k« ::’J €3 ‘}v 1 SOum 1
> Q Ii“ D -

The DECS micrograph
Fig. 1. DECS photos
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Fig. 2. The DECS moisture absorption with the relative
humidity of 75 % and 40 %

The relative humidity of the air was created by water
and saturated solutions of sodium chloride and sodium
bicarbonate, respectively. Humidity was monitored by
an Assman psychrometer, and the moisture content was
determined by a Sartorius MA-150 express moisture ana-
lyzer. Initially, before the start of the experiment, DECS
was kept in an oven for 24 hours at 45 °C. The results
are presented in Fig. 2.

It was found that the most intensive moisture ab-
sorption was observed during the first hour of the ex-
periment, reaching 6.18 % and 8.6 % with the air humidity
of 40 % and 75 %, respectively. During the second hour,
a fairly high moisture absorption was also observed,
which gradually stabilized over the next 5 hours of the
experiment, reaching 11.8 % and 15.1 %.

In the process of keeping DECS substance at 100 % hu-
midity, 2 hours after the start of the experiment, the weight
of the sample doubled, and in 8 hours the extract dissolved.

Significant hygroscopic properties of DECS sub-
stance indicate the risk of keeping wet mass formation
during storage and make it possible to predict the choice
of production conditions, as well as some excipients, name-
ly hygroscopicity stabilizers.

The bulk weight, fluidity, compaction rate, and com-
paction factor of DECS most fully reflect its behavior
when filling capsules and determine the possibility of
using a direct encapsulation technology. Fluidity, bulk
volume and tapped density of DECS were determined
according to the SPhU on a GTB, “ERWEKA” vibra-
tion device for taking characteristics of bulk materials,
and a SVM, “ERWEKA” device for vibration compac-
tion of powders. The results are given in Tab. 2.

The bulk density quantitatively characterizes the abi-
lity of the powder to fill a unit volume (capsule body)
and depends on the specific weight, dispersion, shape,
and nature of the powder particles. Based on the data
obtained, presented in Table 2, DECS had an average
bulk density of 0.515 £ 0.002 g/mL. The quantitative
assessment of fluidity showed that DECS had a very
poor flowability, which value in the vibration mode of
the device was 2.8 + 0.1 g/s [27]. The angle of repose is
an indirect characteristic of fluidity and was 52 °.

An equally important technological parameter af-
fecting the quality of capsules is the fractional compo-
sition of DECS. The fractional composition of DECS
was determined by the sieve analysis using a standard
set of sieves following the SPhU requirements [19].

Table 2
Pharmacotechnological properties of DECS
Indicators Units of Value
measurement
Description A fjry fine powdgr,.brownish-grgen in color,
with a characteristic odor and bitter taste

Flowability (d = 25 mm)
- in vibration mode a/s 2.8+0.1
- no vibration none
Bulk density m/y, 0.515 £ 0.002
Tapped density m/Vy, 0.629 = 0.003
Tapped density m/Vyg, 0.708 = 0.002
Tapped density mM/V 550 0.755 £ 0.003
Carr coefficient % 31.79
Hausner ratio 1.47
Angle of repose degree 52+0.2
Fractional composition
Particles greater than 7 mm -
Particles 0.5to 7 mm 0.9+0.1
Part!cles 0.355to 0.5 mm % 0.6 +0.1
Particles 0.25 to 0.355 mm 1.8+0.1
Particles 0.18 to 0.25 mm 31.53+0.05
Particles 0.09 to 0.18 mm 53.15+0.05
Particles less than 0.09 mm 12.01 £ 0.04
Particle Shape Isodiametric amorphous particles and their aggregates
Moisture content % 5.94 +0.05
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Based on the data obtained, which are presented in
Table 2, it can be seen that the fraction of -0.19+0.09 mm
is 53.15 %, the fraction of -0.25+0.19 mm is 31.53 %,
and the fraction of -0.09 mm is 12.01 %.

According to the fractional composition, DECS has
a clearly expressed fine fraction with a particle size
of less than 0.25-0.09 mm 84.68 %. Such a fractional
composition of the substance once again confirms the
sufficiently low fluidity of the powder, which in prac-
tice can lead to uneven filling of the capsule. The posi-
tive point is that the main fraction is about 80 %, which
will ensure the uniformity of the extract distribution in
the capsule mass.

Conclusions and prospects for further research.
The pharmacological studies indicate the presence of a
moderate diuretic activity of DECS in the doses under

study, which allows it to be considered as a potential
medicinal product for use in nephrology or other patho-
logical conditions accompanied by swelling of the body.
The study of the pharmacotechnological indicators of
DECS allows predicting the need to use certain groups
of excipients to develop the composition and technolo-
gy of capsules with its content, namely antifriction sub-
stances to improve flowability and disintegrants to im-
prove capsule disintegration, as well as substances that
contribute to the compaction of bulk mass and mois-
ture-regulating agents. The balanced use of excipients
of these groups will significantly improve the pharma-
cotechnological properties of DECS and allow for the
application of a direct encapsulation technology.
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HamnionanbHuit papmaneBTHUHUH yHIBepcuTeT MiHiCTEpCTBA OXOPOHU 310pOB’ S YKpaiHu

O6rpyHTyBaHHA BUOOPY eKcTpareHTa Afi OTPUMaHHA BUITyYeHb
Ha3eMHOI YaCTUHMU necnegeui ABOKONiPHOI

Meta — o6rpyHTyBaTh BMOGIp eKCcTpareHTa Ans OTpMMaHHS BUNyYeHb HAa3eMHOI YacTUHM NiecnegeLli 4BOKOMipHOI.

Marepianu Ta metogmn. O6’ekToM gocnimkeHHsa Oyna nogpibHeHa Hag3eMHa YacTuHa necnegeLi ABOKOIiPHOI.
EkcTtparyBanu Bogot ounwieHotro, 40 ta 70 % BOOHO-CMMPTOBMM PO3YMHOM METOAOM MaLlepalii i3 3acTocyBaHHAM
npunagy anga Y3-ekcTpakuii. AHaniTMYHi OCNiAXXEHHA BUKOHYBanu BignoBiAHMMM peakuismMu igeHTudikauii, MeTogom
TOHKOLLAPOBOI Xxpomarorpadii Ha xpomaTtorpadivHnx nnactuHkax Silica gel 60 dipmu Merk, cnekTpodoToMeTpuyHi
BUNpoOyBaHHS 3aiicHIOBany Ha cnekTpodoToMeTpi Evolution 60s 3 BUKOpUCTaHHAM peakTuBIB, L0 BignoBigaTs BU-
moram JoY.

Pe3ynbraTty Ta ix 06roBopeHHsA. XiMiYHUMKN peakuisiMy iaeHTUdiIKOBaHO HAsIBHICTb Y BOOHOMY Ta CMMPTOBUX
BUIYYEHHSIX necnefeLi ABOKOMNipHOI peYoBMH driaBoHOIAHOT ByaoBwu, deHoniB, AyOUNbHNX PEYOBUH Ta BYINEBOAHIB.
MeTtogom TLUX ineHTudikoBaHO TaHiHK, CXOXi 3a OyQoBOK Ha niporanor, nonicaxapuaun, CXOXi 3a CTPYKTYpOK Ha
dpyKTO3Yy, PNaBoOHOIAM, BINbLUICTL 3 AKNX CXOXi Ha PYTUH, Ta FAPOKCUKOPUYHI KUCHOTK, BINbLUICTL 3 AKMX CXOXa Ha
XNoporeHoBy KUcroTy. CnekTpodoTOMETPUYHUM METOAOM BU3HaYeHo, Wo ekcTparyBaHHAa 40 % i 70 % BogHo-cnup-
TOBUM PO34YMHOM Crpusie OinbLL NOBHOMY BUITyYEHHIO (hraBOHOIAIB, CXOXUX 32 Oy10BOK Ha pyTuH, a 40 % eTaHonom
— peyoBWH nonideHonbLHOT 6y[0BM B NepepaxyHKy Ha ranoBy KUCIOTY.

BucHoBku. Ha nigcraBsi pesynsraTtiB OCNIOKEHHS Y BOOHOMY Ta CNMPTOBUX BUMYYEHHAX necnefeLi ABOKONIpHOI
ineHTdikoBaHO AyOuNbHI pe4oBMHN, peqoBUHM (DraBoHOIAHOT ByAoBKM, dheHonn Ta ByrneBoaHi. EkcnepymMeHTansHo
nigTBEPAKEHO BinbLL NOBHE BUIyYEHHSA pevoBuH nonideHonsHoi 6ypoeu 40 %, a dnasoHoigis — 40 ta 70 % etaHo-
nom. EkcnepumeHTansHo 3'sicoBaHo, Lo 3a cniBBigHOLEHHS 1:7,5 Buny4yeHHs mictatb Ginbwe BAC, ogHak ix noBHille
BUMYyYeHHs BifbyBaeTbes y cniBBigHoLweHHi 1:10. [JocnimkeHHs JOBENW NEPCMNEKTUBN BUKOPUCTAHHS YrbTPa3ByKOBOIO
npunagy ans ekcrpakuii JIPC, 60 Le Aae MOXNMBICTb 3HAYHO NocuntoBaTh BuIydeHHst BAC, SIKLLIO NOpiBHIOBATK 3 METO-
OOM MauepaLii.

Knrodoei cnoesa: necnedeus 080KOsipHa; eKCmpakuisi; Criekmpogomomempisi; nosigheHorbHI CrionyKu;
gnasoHoidu

K. E. Kyselova, N. Yu. Bevz, O. O. Mykhailenko, M. I. Yaromiy, L. I. Vyshnevska
National University of Pharmacy of the Ministry of Health of Ukraine

The substantiation of the choice of an extractant for obtaining extractions
of the overground part of Lespedeza bicolor

Aim. To substantiate the choice of an extractant when obtaining extractions of the overground part of Lespedeza
bicolor.

Materials and methods. The study object was the crushed overground part of Lespedeza bicolor. Extraction was
carried out with purified water, 40 % and 70 % water-alcohol solution by the method of fine maceration and using a
device for ultrasound extraction. Analytical studies were performed by the appropriate identification reactions, by the
method of thin-layer chromatography on Silica gel 60 chromatographic plates of the Merk company; spectrophotomet-
ric tests were carried out on an Evolution 60s spectrophotometer using reagents meeting the requirements of the State
Pharmacopoeia of Ukraine.

Results and discussion. Chemical reactions identified the presence of flavonoid substances, phenols, tannins,
and hydrocarbons in aqueous and alcoholic extracts of Lespedeza bicolor. Tannins identified by thin-layer chromatog-
raphy were structurally similar to pyrogallol, polysaccharides were structurally similar to fructose, most flavonoids were
similar to rutin, and most hydroxycinnamic acids were similar to chlorogenic acid. By the spectrophotometric method
it was found that extraction with 40 % and 70 % water-alcohol solution contributed to a more complete extraction of
flavonoids similar in structure to rutin, and 40 % ethanol gave substances of the polyphenolic structure calculated with
reference to gallic acid.

Conclusions. Based on the research results, tannins, flavonoid substances, phenols and hydrocarbons have
been identified in aqueous and alcoholic extractions of Lespedeza bicolor. A more complete extraction of polyphenols
with 40 % ethanol, and flavonoids with 40 and 70 % ethanol has been experimentally confirmed. It has been experi-
mentally found that in a ratio of 1:7.5, extractions contain more BAS, but their more complete extraction occurs in a
ratio of 1:10. The studies have shown the prospects of using an ultrasonic device for the medicinal raw plant material
extraction as it makes it possible to intensify the extraction of BAS compared to the maceration method.

Keywords: Lespedeza bicolor; extraction; spectrophotometry; polyphenols; flavonoids
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Beryn. Jlecnienens neokotipHa (Lespedeza bicolor) —
HaHOIIBII BUBUECHUH BHI 13 58 BUIB Jtecmeel, o0 Bo-
JIOJIi€ PI3HOMAHITHUM XIMIYHUM CKJIaJIOM, a OTXKE, BHU-
SIBJISIE IIMPOKUHN CIIEKTP (apMaKoIOTiYHOT aKTHBHOCTI.
Oxkpim Jiecniesierli IBOKONMIPHOT, JTOCITIIKEHO TaKi BUIH,
sk Lespedeza homoloba i Lespedeza cuneata ta neski
iHmm [1].

Jlecnienenst — Garare JpKepeno pizHUX HITOXIMIYHHX
KOMITOHEHTIB, TaKuX K (JIaBOHOIIH, (PEHOJBHI CIIOITY-
K4, (EHUIPOIIAHOIIN, CTEPOiIH, JIrHAHN Ta (PEHUIIN-
nmakton# [1].

SIK cUpOBUHY JUIsl OTPUMAaHHS €KCTPAKTIB Ta JIOCTi-
JOKeHHS! (papMaKoJIoTiqHOT aKTUBHOCTI BHKOPHCTOBYIOTh
yCIO Ha3eMHY YacTHHY, KOpy cTebia, Kopy KOpeHs, KBi-
TH, 3 SIKHX OTPUMYIOTh €TaHOJbHI T4 METAHOJbHI BHU-
JyYCHHSI.

AmHai3 nmiTeparypHAX IaHUX 3aCBIIYMB 3alliKaBiie-
HICTh HAYKOBIIIB Y JIOC/I/PKCHHI XIMIYHOTO CKJIay Ta
(hapMaKoJIOTiYHOT AKTHBHOCTI JIECTIEAEIT ABOKOIPHOT.
3’s1cOBaHO, 1110 JIECTIECIIsl IBOKOIIPHA BOJIOJIIE MTPOTHU-
MYXJIMHHOK, aHTHOKCU/IAHTHOIO 1 MPOTHUMIKPOOHOIO aK-
TUBHICTIO, 1110 3yMOBJICHO HasIBHICTIO (DIABOHOIIIB 1 pe-
YOBHH MOJi(eHO0IBHOI OynoBu [2-5].

3 nmiTepaTypH BiIoMo, 1110 JiirHauu L.cuneata BusiB-
JSIFOTH TEeMaTONPOTEKTOPHY 1 IPOTUBUPA3KOBY AKTHB-
HICTB Y pa3i BUPa3KOBOTO KOJITY, a (1aBoHOT/IN — rema-
torporektopanii 1 NO-iHri0yBanbHi eexrn [1].

[MonideHoNbHI CHONYKH, BHIICH] 3 KOPH JieCTIe/Ie-
i IBOKOJIIPHOT, BUOIPKOBO 1HTIOYIOTH B TIPOOIpIIi pak
MPOCTATH JIFOAWHM, CTIHKUN 10 JikiB. Pociuny yacto
BUKOPHCTOBYIOTh y HAPOJIHIM MEIUIIMHI IS BUBCICHHSI
TOKCHHIB, IIOMOBHEHHSI 3aI1aciB €HEpPTii Ta perytoBaH-
HSl PI3HUX CHUMIITOMIB J1a0€Ty, 1110 CIIOHYKAJIO JTOCIi-
HUKIB 3’scyBary, 1o L. bicolor BijHOBIIOE MeTabOIIY-
HY ITUCQYHKINIO Ta TIIIOKOTOKCHYHICTB 32 J1a0eTHIHOT
He]poraTii, 3SMEHITYF0YH OKUCITIOBAIBHUI CTpec, 3ara-
JICHHSI Ta TOIIKO/KEHHST HUPOK [6, 7]. Y pobori [7] HaBe-
JICHO PE3yJbTaTH JOCIIIKSHHS MPOTHBIPYCHOT aKTUB-
HOCTI MTPEH1IbOBAHUX TOJI()EHONIBHUX CITONYK 13 KOpH
crebma ta kBiTiB L. bicolor nporn indexkmii HSV-1 Ta
QSAR-anHaizy 1m0/10 IXHbOT BIpYIIIHIHOT AKTHBHOCTI.

dapmaKoIOriuHi JOCTIKSHHS CBIT4aTh, 1[0 METa-
HOJNLHHH ekcTpakT L. bicolor Boofie npoTu3anaibHoIo,
AHTMOKCHUIAHTHOIO aKTUBHICTIO Ta BUSBJISIE THTI0ITOP-
HY JIif0 Ha THPO3WHA3y 1 HOro MOYKHa BUKOPUCTOBYBATH
JUTSL JTIKYBaHHS [TOCT3aNaJIbHOT MITMEHTAITIT HUISIXOM 1H-
riOyBaHHS IATOTEHHOTO MPOIIECY, TIOB’SI3aHOTO 3 TiIep-
mirMeHTariero [8].

UYepes te mo L. bicolor micTuth cymy 010710T19HO
AKTHBHHUX CIIONYK, SIKI PI3HATHCS 32 XIMIYHOIO OY/JI0BOIO
Ta MOXKYTb JIISITH SIK CHHEPIiYHO, TaK 1 aHTarOHICTHYHO,
noTpidHa J01aTKoBa po0OTA JIUIsi BU3HAYCHHS TIOTCHITIH-
HUX CKJIQJIOBHX BUTSIKOK, OTPUMAHHX 3 BUKOPHCTAHHIM
PI3HHX €KCTpareHTiB.

Meta po6oTn — OOTpyHTYBaTH BUOIp €KCTpareHTa
JUIsl OTPUMAaHHS BUJTY4YeHb Ha3eMHOI YaCTHHHU JieCTIe/Ie-
111 JIBOKOJIIPHOT.

Marepiaiu Ta metonu. O0’€KTOM JOCTIHKEHHS Oy-
Jia TIOBITPSIHO-CyXa MopiOHeHa Ha/I3eMHa YaCTHHA, 10
CKJIaJIA€ThCsl 3 CyMillli OyTOHIB, KBITiB, JIUCTS 1 cTEOT

aecneneni ABoKoJipHo1 (Lespedeza bicolor Turcz., po-
nuHa bo0OoBi), 3aroToBiieHa B KoJieklii «Jlikapchki poc-
uHW» OotaniuHoro caxy JIHY im. [Bana ®panka (JIbBiB,
Vkpaina) y I nexani ceprast 2022 poky, y peHodasy maco-
BOTO IIBITiHHS. 3pa3ky, ineHTudikoani cr.H.ci. M. 1. Cki-
OirpKoI0, OyI10 30epexeHo B repOapii (LW) JIbBiBChbKO-
ro HalliOHaJBLHOTO YHiBepcuTeTy iMeHi [Bana ®dpanka
(LW0056630), Ykpaina. CHpOBHHY CYIIHIIU 32 TEMIIe-
parypu HaBKOJHUIIHLOTO cepenopuiia 20-24 °C i BUKo-
PHCTOBYBAJIH JUIsl XIMIYHOTO Ta TEXHOJIOTIYHOTO aHAII3Y.

Jnst ekcTparyBaHHs 010J0TIYHO aKTHBHHX CITOIYK 3
Jiecrieielli IBOKOJIPHOI BUKOPUCTOBYBAIHM TaKi eKCTpa-
reatu: 40 % cnupt erunosui, 70 % cnupT eTUIOBUI
Ta Bojla ouMineHa. Ha mpoMy eTari J0CHiKEHHSI eKC-
TparyBajf JIKapCchKy POCIMHHY CHPOBHHY METOJIOM Ma-
repaitii i ¥Y3-eKCTpakilii 3 BUKOPUCTAHHIM JIabopaTop-
HOTO yIsTpa3BykoBoro npunany Ultrasonic Cleaner (ro-
TYXKHICTh YNIBTpa3ByKoBOTo BUNpoMiHtoBanHs 120 BT i
yacrota 40 k['11), y sKuii MOMIIIAJIN EMHICT 3 CHPOBH-
HOIO Ta BiJITIOBIZTHUM €KCTPAareHTOM.

3a BUKOpHCTaHHS 5K ekcTparenTa 40 % eraHoiy exc-
TparyBajHi METOJOM Marlepalii y criBBigHomeHHi 1:7,5
(3pazok 1)1 1:10 (3pa3ok 2) Ta i3 3aCTOCYBaHHSIM MPH-
nany st ¥Y3-ekcTpakiii y criBBigHomeHHi 1:7,5 (3pa-
30k 3). 3a BUKOpHCTaHHS sIK eKkcTparenTa 70 % eraHo-
Jy eKCTparyBajM sSK METOIOM Marepallii y CriBBiIHO-
ureHHi 1:7,5 (3pazok 4) i 1:10 (3pazok 5), Tak i ¥Y3-ekc-
TpakIi€ero y criBBiiHOMIEHHI 1:7,5 (3pa3ok 6). BonHe Bu-
JYYeHHS OTPUMYBAJIH [UISTXOM HACTOIOBAHHS CHPOBH-
HU Ha BOJSHIN OaHi 3a cmiBBinHOIIEHHs 1:10 3 ypaxy-
BaHHSAM KoeQilieHTa BOJONOITMHAHHS MPOTATOM 15 XB
3 TIOJIAJIBIIIMM HACTOFOBAHHSIM 32 OXOJIOPKEHHSI MTPOTSI-
rom 45 xB (3pazok 7).

AHaJIITHYHI JTOCITIJPKESHHS TPOBOAMIM METOIOM TOH-
KoIrapoBoi xpomarorpadii Ha xpoMarorpadiqHuX Iia-
crunkax Silica gel 60 ¢pipmu Merk, criekrpodoTomer-
pUYHI BUMPOOYBaHHS 3/1IHCHIOBAIHN Ha CIEKTPOPOTO-
metpi Evolution 60s 3 BUKOpUCTaHHSIM PEAKTHBIB, 1110
BIZINIOBiIa10Th BUMoOTaM [leprkaBHoi (apmakoriei Ykpai-
Hu [9].

3a 30BHIIIHIM BUIIISLIOM JIOCTIJDKYBaHI 3pa3Ku — pi-
JIMHU JKOBTYBAaTO-KOPUYHEBOTO, KOPHYHEBOTO, 3€JICHY-
BaTO-KOPHYHIOBATOTO 3a0apBIICHHS 3 XapaKTEPHUM CIIe-
UQIYHIM 3aI1aXOM.

Pearyii ioenmudbixayii. Ilepen mpoBeeHHSIM peak-
1iif OTpHUMaHi 3pa3Ku PO3BOIWIIH, JIJIsl 4OTO 5,0 MII 3pas-
Ka TIOMIIIJIK Y MipHY KoJi0y Ha 25,0 MJT 1 IOBOJAMIIH 10
MITKH MIXO0KUM PO3YHMHHUKOM.

Peaxuii Ha dgiaBoHoinn

Lianiounosa npoba ¢ moougirxayii 3a bpianmom:
10 1 MJT OTpUMaHOTO PO3YMHY BHITyUEHHS (EKCTPaKTY)
JIOAIOTH 2-3 Kparuii KUCIOTH XJIOPUIHOT KOHIIEHTPO-
BaHOT Ta METAIIYHUN MarHii, y pe3yJbTari yTBOPIOETh-
cs1 3a0apBJICHUI B POXKEBUH KOJIIpP PO3UYHH.

Peaxyis 3 2 % cnupmosum pozuurom antominio xio-
pudy: 10 1 M1 OTPUMAHOTO PO3YNHY AOAA0TH 1 M1 2 %
CIIUPTOBOTO PO3YHHY aJTFOMIHIIO XJIOPH/Y; YTBOPIOETh-
Csl SICKpaBe 3eJICHYBaTO-)KOBTE 3a0apBIICHHS.

Peaxyia 3 10 % cnupmoeum posuunom ayey: 1o 1 Ma
OTPUMAHOTO PO3YMHY EKCTPaKTy A0natoTh 10 % crmproBmii
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PO3YHH KaJIito TiJPOKCUIY; YTBOPIOETHCS PO3UMH JKOB-
TOTO KOJIBOPY.

Peakyis 3 minepanvuumu xucromamu: 10 1 M oTpu-
MaHOTO PO3YHMHY EKCTPAKTy JIOAAI0Th PO3YHH CyIb(ar-
HOT kucnoTH (1:4); yTBOPIOETHCS PO3YMH MAJIMHOBOTO
3a0apBIICHHS.

Peaxuii Ha ¢deHon i 1yOUJIBHI peyoBMHH

Jlo 1 MJ1 OTpUMAHOTO PO3YHHY EKCTPAKTY JOJAI0Th
2 it 2 % posuuny FeCl,, yTBOpIO€ThCSI CHHBO-3€JIEHE
3a0apBIICHHS.

Peaxuii Ha ByriieBoaun

PiBHHit 00’€M peareHTiB MiJJHO-TapTpaTHui 1 1 MigHO-
TapTPaTHUH 2 3MINIYIOTh Pa3oM 1 710 2 MJI [IbOTO PO3YH-
HY JIOal0Th | MJI pO34MHY BHITy4YEHHs 1 00epeKHO KHIT sI-
TATh. LlernsHo-uepBoHMI ocaa 3 ABISETHCS B HIKHIN
YacTUHI MPOOIPKH, IO CBIAYUTH PO MPUCYTHICTH BiJI-
HOBJIIOBJIbHUX I[yKDIB.

MeTonuka BU3HAYEHHS AYOUJIbHUX PeYOBHH (Ta-
HiHiB) MeTOI0M TOHKOIIAapoBOi xpomatorpadii (TLLIX)

Bunpobosysanuil pozuun. 0,1 M1 €KCTPAKTy JOBO-
1sTh 10 5,0 Mt eranony 40 % abo 70 % (3anexHO Bij
BHUKOPHCTOBYBAHOTO PO3YMHHUKA).

Poszyun nopisnsimns. 2,5 mr nipoeanony P, 2,5 me ¢hpyx-
mo3u P po3unssioTs y 2,5 M memanony P.

Tnacmunxa: TIIX-nnacmunxa i3 wiapom cunixaeeno P.

Pyxoma ¢asza: 600a P — mypawuna xucioma 6es-
6oona P — emunayemam P (5:10:85).

06’em npobu: Ha NiHIIO cTapTy XpoMarorpadiqHol
IUTACTUHKY HAHOCATD [0 MK 8UnpoOysanoeo posuuny
(na BimcraHi 1,5 cM Bijg Kparo), 5 MK po3uuHy nopis-
HAHHSA, CMY2amU.

Biocmanw, wo mae npotimu pyxoma ¢aza: 10 cMm Bin
JIHIT CTapTy.

Bucywysanns: Ha IOBITpi, 10 3HUKHEHHS 3a11axy po3-
YMHHUKA (CylIaTh y BUTSDKHIN madi).

Busenenns.: o0poOISIOTE anico8020 anboezioy pos-
yynom P, HarpiBaroTh 3a Temmeparypu 100-105 °C npo-
TATOM 5 XB J10 OposBieHHs M. [lepermanators 3a
JIEHHOT'O CBITIA.

MeToanka BU3HAYEHHS CHOJYK MOJiheHOoTBHOT
oynosu metonom THIX

Bunpobosysanuii posuun. 0,1 M1 CHEPTOBOT BUTSIK-
KU JIecTie/ielli IBOKOIIPHOT BMIILIYIOTb Y MipHY KOJIOY Mi-
cTKicTio 5,0 M1 1 oBOAIATH 110 00’ eMy 40 % abo 70 %
CITUPTOM (3aJISKHO BiJl BUKOPHUCTOBYBAHOTO EKCTPAreHTa).

Po3uun nopiensanns. 1 Mr pyTuHY, 5 MT KBEpLIETHHY,
S MT XJIOPOT€HOBOT KUCIIOTH 1 5 MI' KABOBOT KUCIIOTH PO3-
YUHSI0TH y 10 M MeTaHoITy.

Tnacmunxa: TIIX-nnacmunxa i3 wiapom cunixaeeno P.

Pyxoma ¢asza: oymanon P — oymosa kucioma oes-
600Ha P —e600a P (4:1:2).

06’em npobu: Ha NiHIIO cTapTy XpoMarorpadiqHol
IJIACTUHKU HAHOCSTH /() MKa 6unpodysanozo po3uuny,
5 MK po3uuHy nOpieHAHMA, CMY2amU.

Biocmanw, wo mae npotimu pyxoma ¢haza.: 12 cm Bin
JIHIT CTapTy.

Bucywysanns: Ha IOBITpi, 10 3HUKHEHHS 3a11axy po3-
gyuHHUKA 30 XBUJIHH.

Busisnennsi: 00po0soTh 5 % pO3YMHOM aTOMIHI0
XJIOPUAY B METaHOJNI, BUCYIIYIOTH Y IOTOI TEIUIOrO

MOBITPS 1 TepersiialoTh B YD-CBITII 3a TOBKUHH XBHU-
i 365 HM.

MeTtoauka KiJIbKICHOT0 BUSHAYEHHS MOJIi(heHoJ1b-
HHUX CIOJIYK

Bunpobosysanuii pozuun. 0,1 M1 BIITIOBITHOTO 3pa3-
Ka BMILIYIOTh y MipHY KOJIOY MicTKicTiO 25,0 MJ1, T0BO-
JISITh 00’ €M ETHUJIOBHM CIIUPTOM BiJIMOBIIHOT KOHIICH-
Tpailii a0o BOJIOIO IO MITKH Ta EPEMIIIIYIOTh.

Posuun nopieusinus. 0,0398 T KUCIOTH TaI0BOT BMi-
LIYIOTh Y MipHY KOJIOY MIiCTKicTIO 25,0 MJI, pO3YHHSIOTH
y 10 M1 70 % crnupTy eTHII0OBOTO Ta JOBOASTH PO3UHUH
THM K€ PO3YMHHUKOM 10 MiTKH. 1,0 MJI OTpHMaHOTO
PO3YMHY BMIIIYIOTh Y MipHY KonOy micTkicTio 100,0 M,
JIOBOJISITh THM K€ PO3YMHHHKOM JI0 MITKH Ta MepeMmi-
HIYIOTb.

Komnencayitnuii pozyun. CiupT €THIOBUHN BiIIO-
BiJIHOT KOHIIEHTpaIlii a00 Boja.

BuMIpIOIOTh ONITUYHY T'YCTHHY BUIIPOOOBYBAHOTO
PO3YHHY Ta PO3YHHY MOPIBHSIHHS Ha CIIEKTPO(OTOMET-
pi 3a OBKUHM XBHJIi 278 HM y KIOBETI 3 TOBUIMHOIO IIIa-
py 10 mm.

Buict cymu nonidenonpHux crionyk (X, %) y nepe-
PaxyHKY Ha KHCJIOTY TajioBy OOUHCITIOIOTH 3a (POpMYIIOHO:

o Atm 2250414100 _ Aem,

A, * V+25,0 100 AoV

Jie A — ONTHYHA I'yCTHHA BUMPOOYBAHOTO PO3UYHHY;

A, — ONITHYHA TYCTUHA PO3YMHY CTaHJapTHOTO 3pa3ka

rajgoBol KHCIIOTH;

m, — Maca HaBa)XKH CTaHJapTHOTO 3pa3Ka rajoBoi KHc-

JIOTH, T;

V — 00’eM mipenapary, B3sITUN IS aHaJTi3y, MIL.
MeToauKa KiIbKiCHOT0 BU3HAYEHHS TaHIiHIB
Bunpobosysanuii posyun. 0,1 MJ1 BIAOBIIHOTO SKC-

TPaKTy BMIIIYIOTh Yy MipHY KoJOy micTkicTio 20,0 mut,

noaaroth 0,1 Mt peaktuBy donina-Yokanerey, 2 M1 Ha-

CHUYEHOTO PO3YHMHY HATPil0 KapOOHATY, TOBOASITH 00’ €M

BOJIOIO JIO MITKH Ta TEPEMIIIYIOTh.

Pozuun nopienanns. 0,020 T miporanony BMilyIOTb
y MipHY KoJ10y MicTKicTiO 50,0 MJI, pO3UMHSIIOTH Y 25 M
BOJIM T JIOBOJISATH PO3UKMH THM K€ PO3UMHHHKOM JI0 MITKH.
0,1 MJI OTPUMAHOTO PO3YMHY BMIIIYIOTh Y MipHY KOJIOY
MictkicTio 20,0 mi, monarots 0,1 mi peaktuBy Dotina-
Yoxkanbrey, 2 MJI HACHYEHOTO PO3YMHY HATpito KapOo-
Hary, 0BOIISTH 00 €M BOJIOIO JIO MITKH Ta MEPEMIIITYIOTh.

Komnencayitinuii posuun. Bona.

BuMiproroTh ONTUYHY T'yCTHHY BUITPOOOBYBAHOTO PO3-
YHHY Ta PO3YMHY MOPIBHSIHHS Ha CIIEKTPOPOTOMETPi 32
JOBKUHU XBHJII 710 HM y KIOBETI 3 TOBIIMHOO IIapy
10 MM.

Bwmict cymu nonidenonsHux crionyk (X, %) y me-
pEepaxyHKy Ha MipOorajon 00YHUCIIOITh 3a POPMYJIOH:

X_A°m0°20,0'0,1°100 Aemy 2
Ay* V+20,0+50,0 A,V
Je A— ONTHYHA TYCTHHA BUITPOOYBAaHOTO PO3UYHHY;
A, — ONITHYHA TYCTUHA PO3YMHY CTAaHJAapPTHOTO 3pa3ka
niporaoiy;
m, — Maca HaBaXKH IipoTrajiony, T;
V — 00’eM €KCTPAKTY, B3SITHI JJIs aHAITI3Y, MJI.
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MeTtonuka BUSHAYEHHS KiJIbKiCHOTO BMicTy (iia-
BOHOI/IIB Yy IOCTi/IHUX 3pa3Kax

Bunpobosysanuii posuun. 0,1 M BIAMOBITHOTO €KC-
TPaKTy BMIIYIOTh Y MipHY KOJIOY MicTKicTio 5,0 M1, J10-
naroth 1,0 mit pozurny 20 1/71 aIIFOMIHIFO XJIOPUIY B Me-
TaHOJIi, TOBOJATH 00°eM 5 % (06/00) KUCIIOTH OI[TOBOT
JBOJISTHOT Y METAHOJI1 IO MITKH Ta MEPEMIIIyIOTh.

Posuun nopisusanns. 0,020 r pyTHHY BMIILYIOTb Y Mip-
HY KosIOy MicTKicTio 50,0 MI1, pO3UHHSIIOTH y 25 MIT Me-
TaHOJy Ta AOBOAATH PO3YHH THUM K€ POZUMHHUKOM JI0
MiTKH. 1,0 MJI OTPUMAHOTO PO3YMHY BMIIIYIOTh Y Mip-
HY K0JI0y MicTKicTIO 25,0 M1, 1oaroTh 1,0 MiT1 po3dnny
20 1/ aJrOMiHIIO XJIOpUTy B MeTaHoJIi, 00°eM 5 % (06/00)
KHCJIOTH OLITOBOI JbOASHOI B METAHOJII 10 MITKH Ta IIe-
PEMIIITYIOTb.

Komnencayitinuii pozuun. 0,1 MJ1 BiIIOBITHOTO €KC-
TPaKTy JOBOAATH PO34nHOM 5 % (00/00) KHCIOTH O1TO-
BOT JILOJITHOT B MeTaHOII /10 00’ emy 5,0 M1

OnTru4Hy TYCTHHY BUIPOOOBYBAHOTO PO3YMHY BH-
MiprotoTh uepes 30 XBUIMH MicIisi IPUTOTYBAaHHS 32 J10-
BkMHU XBUI1 407 HM 111010 KOMIICHCAIIIHHOTO PO3YUHY.

Bwmict cymu hmaBonoinis (X, %) y nepepaxyHKy Ha
PYTHH OOYHUCITIOIOTH 32 (HOPMYIIOKO:

o A*m 5010100 _ _ Aem,

A, * V+50,0 25,0 Ao Ve25"°

Je A— onTHYHA I'yCTHHA BUMPOOYBAHOTO PO3UHHY;
A, — ONTHYHA TYCTUHA PO3YMHY CTaHAApPTHOIO 3pa3ka
pYTHHY;
m, — Maca HaBaXK! PyTHHY, T}
V — 00’eM eKCTpaKTy, B3STHIA JUIS aHAI3Y, MJI.
Pe3ynbTaTn Ta ix 06rosopenns. [ nonepenHbo-
ro BU3HAYECHHS CKJIaJly BHJIYYEHb MPOBOIMIN PEaKIii
izeHTrdiKaiii Ha 010JIOTIYHO aKTUBHI PEUOBHHU JIECIIC-
Jelli ABOKOJIPHOT — (h1aBOHOIIN, peHoNu i AyOuITbHI pe-
4yoBHHU. Peakiiii mpoBOMIN 32 METOIMKAMH, OTIMCAHH-
MU B siteparypi [10]. Ximiuni peakmii ineHTudikamii
CBIIYaTh MPO HASIBHICTH Y JIOCIIKYBAHUX BOIHOMY Ta
CIMPTOBHX BUITYYEHHSIX PEYOBUH (IaBOHOIIHOI Oy10-
BH, (heHOIIB, AyOMIBHUX PEUOBHH Ta BYTJICBOJHIB.
Hunst inentudikamii TaHIHIB i pEUOBHH Mojicaxa-
punHOT OyTOBH METOJIOM TOHKOIIAPOBOi XpoMarorpadii

JOCHIJKYBaHI 3pa3Kd PO3YMHSIHN B CIIUPTI €THIOBOMY
X001 KOHIIEHTpaIlii a00 BOJI0I0, HAHOCHJIU Ha TOH-
KOIIIAPOBI ITACTHHKH, BMIIILyBaJIK B pyXomy a3y Boja —
MypaImHa Kuciota — etwnanerar (5:10:85). Mapkepa-
MH 00paHo (pykTosy i miporanon. Komu ¢ppoHT po3unH-
HUKIB TipoimoB 10 cM, XpoMaTorpaMu CyUIMIH Ha TO-
BiTpi, 00pOOJISIIT PO3UMHOM aHICOBOTO aJIbJIeTiTy, Ha-
rpiBanu 3a remneparypu 100-105 °C 15 xBunuH i nepe-
IJISIJIANIN 32 JICHHOTO CBITIIA.

[TocniIoBHICTh 30H Ha XpoMarorpaMax BHIIPOOY-
BaHHMX PO3YMHIB Ta PO3YHMHY TIOPIBHSHHS HaBEJCHO Ha
puc. 1.

OTtprMaHi pe3yJIbTaTd CBIIYATh PO HASBHICTD Y BCIX
JOCHIJDKYBaHUX €KCTPaKTax TaHIHIB 1 pEYOBHH MOJTica-
xapuHoi Oynosu (puc. 1). Ha xpomarorpami Bunpo0y-
BaHOTO PO3YHMHY MOXKYTh BUSIBIISTUCS 1 1HIII 30HH.

Busnauyenns crionyk nosideHonbHoi OynoBu (¢uia-
BOHOT/IIB 1 T1IPOKCHKOPHUYHKUX KUCIIOT) MPOBOIMIIN Me-
TOJIOM TOHKOLIAPOBOi xpomarorpadii B cucreMi pos-
YUHHUKIB OyTaHOJI — KUCIIOTa OIITOBA JILOASIHA — BOJIA
(4:1:2) 3 BUKOPUCTAHHSAM JIs1 TIPOSIBIEHHS 5 % po3unHy
AIFOMIHIIO XJIOPUIY B METaHOI. XpoMaTorpamu mepe-
misiaay B Y®-CBITII J10 1 HiCIsl POSIBIICHHS PEaKTHBOM.

Ha xpomarorpami BUIIpoOyBaHOTO PO34MHY HaBe/e-
HO TOCJIIIOBHICTh 30H, OKPIM TOT'O BUSIBJISUTUCS U 1HIII
30HH (puc. 2).

Ha xpomarorpamax J0CIIiKyBaHHX €KCTPAKTIB y BCIX
3pa3Kax MpOSIBIIIOTHCS TaKi 30HU: OJITAKMTHA 30HA Ha PiB-
Hi 30HU KaBOBOI KHCJIOTH, KOBTa (UIyOpECIICHTHA 30Ha
Ha PiBHI 30HU KBEPIETHHY, )KOBTaBO-3€JICHKyBarTa (y-
OpECIICeHTHA 30HA Ha PiBHI 30HU PO3TAIIyBaHHS PYTHHY
Ta OnmakuTHa (ryopeclieHTHa 30Ha Ha PiBHI 30HU PO3-
TalllyBaHHS XJIOPOTEHOBOT KUCIOTH. Y BCIX JIOCIIKY-
BaHUX 3pa3Kax MPOSBISIOTHCS JIOJIATKOBI 30HU BUIIIE 1
HIDKYE PiBHS 30H PO3YMHY MOPIBHSIHHSA (pUC. 2).

Otpumani pesynsraru MmerogoMm TIIX cBiguars npo
HasIBHICTB Yy BCIX JOCHI/PKYBAaHUX 3pa3kax (IaBOHOI/IB,
PEYOBHH MOJIQEHONBHOT OYI0BH 1 TyOUITbHUX PEUOBHH.

J1y1st BU3HAYEHHS KUJIBKOCTI OlOJIONYHO aKTUBHUX CIIO-
JYK, IO MEePEXOUTh y BOAY Ta CIHUPT Pi3HOI KOHIICH-
Tpanii, BUBYaIN Xapakrep abCOpOLiHHUX CIIEKTPIB Yy Ai-
JISTHIT TOBKUHY XBWIIb Bij 220 HM 110 450 HM (puc. 3).

BepxHs YacTMHa NNacTUHKK

O
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Po341H nopiBHAHHSA 1

3 4 5 6 7
BunpobyBaHi po3unHu

Puc. 1. Cxema xpomaTorpamu, oTpMmaHa 3a igeHTudikaLii TaHiHiB i pe4oBWH nonicaxapuaHoi 6yaosum

B AOCMiAHMX 3pa3kax eKCTpakTiB necnegewi
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BerHﬂ YacCTuHa NNacTUHKn

SAckpaBo-6nakvMTHa 30Ha (KaBoBa KucroTa)
>KoBTa dnyopecueHTHa 30Ha (KBepLETUH)

XoBsTaBo-3eneHkyBaTta nyopecLeHTHa -
30Ha (PYTUH)

BnakutHa dnyopecueHTHa 30Ha
(xnoporeHoBa kucnora)

O

OO OO

KaBOBa KucrnoTta

KBEPLETUH

LA P B

xnoporeH_oaa Kucnora
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Po341H nopiBHAHHSA
1

BunpobyBaHuit po3ynH
2 3 4 5 6 7

Puc. 2. Cxema xpomatorpamu, oTpMmaHa 3a igeHTudikaLii pe4oBvH donaBoHOIAHOT Npupoan

HasiBHICTP MAKCHMYyMiB MOTIIMHAHHS 33 JOBXKHHU
XBWIi 274 HM, 110 30irar0ThCs 3 MAKCUMYMOM ITOTJIH-
HaHHS CIIUPTOBOTO PO3UMHY TANOBOI KUCIIOTH (278 HM),
MO’KE CBITYUTH TIPO HASBHICTB y TOCTIKYBAaHUX 3pa3-
KaX peYoBHH MOTi()EHOIBHOT CTPYKTYPH. MaKCHMyMH
TIOTIMHAHHS B AUTAHIN Bifx 321 HM 10 327 HM MOXYTh
CBITYUTH TIPO HASABHICTH TIAPOKCUKOPUIHUX KHCIIOT.
Tomy mominbHO OyII0 BMICT 0i0J0TIYHO aKTHBHHX pe-
YOBUH B EKCTPAKTaX 3aJIe)KHO BiJI PO3UMHHUKA BH3HA-
YJaTH B TIEPepaxyHKy Ha MOITi(PEHOIBHI CTIOTYKH 1 BUKO-
PHUCTOBYBATH SIK CTaHAAPT CIIMPTOBUN PO3YHMH TaIOBOI
kucnotu, YO-ciextp 0,0016 % cnuproBoro po3uuny
SIKOTO HaBEJCHO Ha puC. 4.

A

y AOCMiAHUX 3pa3kax eKCTpakTiB necneaedli

Pe3ynpTaTyl KiTbKiCHOTO BU3HAYCHHS BMICTY TTOJTi-
(EHONBHUX CIIONYK B €KCTPaKTaX y MiepepaxyHKy Ha ra-
JIOBY KHCJIOTY HaBEJICHO B TaOI.

OTxe, HAOLTBITA KiIJTBKICTh PEUOBHH 0TI (DEHOb-
HOT Oy/IOBH B IiepepaxyHKy Ha raJoBy KHCIOTY eKCTpa-
ryetbes 40 % eTHUIIOBHM CITUPTOM Y CHiBBIIHOIICHHI
1:7,5 sax MmeTomom Mariepartii (3pa3ok 1), Tak i3 3acTocy-
BaHHSM MpUiIamy s Y3-ekcTpakiii (3pa3ok 3).

3aranpHHUN BMICT TaHIHIB BH3HAYaJId 3a JOIIOMO-
TOI0 peaxirii B3aemoii 3 peaktnBoM domina-Yokamsrey
(bocthoprO-MOITIONEHOBO-BOILGPAMOBHIT  PEaKTHB).
Peaxmiro mpoBoanIn B IPUCYTHOCTI HACHICHOTO PO3-
YUHY HaTPifo KapOOHaTy 3a MOBKWHH XBWT 710 HM, 110
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Puc. 3. AGcopbuinHi cnekTpu po3yrHiB eKCTPaKkTiB y BiANOBIAHUX PO34YMHHUKAX
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BianoBigae Mmakcumymy nornuHaHHs 0,002 % po3uuny
iporajoiy B X ymMoBax (puc. 5).

Pe3ynbraTi KinbKiCHOTO BU3HAUEHHS BMICTY TaHi-
HY B JOCJIJHHUX 3pa3kax HaBeJCHO B TaOIl.

OTxe, 3a 3acTocyBaHHs 5K ekcTparenrta 40 % crup-
Ty 1 Boau (3pasku 1, 2, 3 1 7) ekcTparyerscsi pubIn3HO
OJJHAKOBA KUILKICTH TaHIHIB.

BuzHavenHs KiTbKicHOT0 BMicTy u1aBOHOIIB y
JOCJTITHUX 3pa3Kax

Jo nomnieHONbHUX CIIONTYK BiTHOCATD (JIaBOHOTIH.
VY pe3synbTari NpoBEJCHUX JOCIIIKEeHb BU3HAYCHO, 1110
abcopOLiifHi CEKTPH MOIIMHAHHS OTPUMaHUX 3a0apB-
JICHUX PO3YMHIB JIecie/ielli JBOKOMIPHOT Micisl B3a€MO-
aii 3 pozunHoMm amominito(Ill) xmopugom B onToBO-
KHCJIOMY CEpEIOBHILI XapaKTepU3YIOTbCS HAasBHICTIO

A

1,8
1,6
1,4

1,2

280

300 320 340

Puc. 4. Y®-cnektp 0,0016 % cnupToBOro po3yvHy ranoBoi KUCrnoTu

MaKCUMYMIB TIOTJIMHAHHS 33 JAOBXKHHU XBMWIi 402 HM
(exctpaktu 2, 6 1 7), 405 ™ (3pazok 2, 41 5), 406 am
(exctpakt 1), mo nepedyBaloTh y MekKax IMOJOKESHHS
MaKCHUMyMy PYTHHY B X ymoBax 407 HM (puc. 4).

Pe3ynbraT KiIbKiCHOTO BU3HAYEHHS BMICTY (IiaBo-
HOIIiB B eKCTpakTax HaBeAeHo B Tads. OTxe, 3a 3aCTO-
cyBaHHs sik ekcTparenta 40 % i 70 % BoAHO-CITUPTOBOTO
po3unHy (3pa3ku 3, 4, 51 6) B eKCTPaKTU MEPEXOJUThH
HaOLIbIIA KUTBKICTh (MIABOHOIIIB, CXOXKHX 32 OyJI0BOIO
Ha PYTHH.

KinbkicHuii BMiCT 01070T1YHO aKTHBHHX CIIOJIYK Y BH-
JY4YEeHHSX, OTPUMaHUX YHACIHIJIOK eKCTparyBaHHs pi3-
HUMH €KCTpareHTaMu 3a Pi3HHUX CIiBBIAHOILIEHb, OTPHU-
MaHHMX METOAOM Malepalii i 3 BUKOPUCTaHHSIM IpuIia-
Iy Ui Y3-eKCTpakiiii, HaBeIeHo B TaoJ.
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Puc. 5. AbcopbuinHi cnekTpu posunHie ekctpakTie i 0,0002 % posunHy niporanony nicns peakuii 3 peaktnsom doniHa-Yokansrey
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Tabmuia
Pe3ynbTaTy BM3HaUeHHA KiTbKiCHOTO BMICTY 610/710TYHO aKTMBHUX CIIONYK B 00 €KTaX JOC/i/PKeHHA
3paszku/
bionoriuHo akTuBHiI 1 2 3 4 5 6 7
CnosyKu
KinbkicTb nonideHonbHmX 0,830+ 0,656+ 0,804+ 0,737+ 0,648+ 0,630+ 0,612+
cnonyk, % 0,018 0,016 0,018 0,015 0,018 0,018 0,016
KinbKiCTh TaHikiB. % 0,065+ 0,062+ 0,061+ 0,056+ 0,053+ 0,051+ 0,062+
' 0,014 0,016 0,015 0,016 0,015 0,017 0,016
KinbKicTb dnasoHoinis, % 0,063+ 0,063+ 0,125+ 0,155+ 0,152+ 0,123+ 0,041+
AlB, 0,011 0,012 0,012 0,013 0,014 0,012 0,013
A
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—_— 3 4 A, HM

7 5
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Puc. 6. AbcopbLinHi cnekTpu po3ynHiB 4ocnigHUX 3pa3kiB Nicrst peakuii 3 po34MHOM antoMiHilo xnopuay
B OL|TOBOKWCIIOMY CepefoByLL

BucHoBkM Ta nmepcneKTHBHM HMOAAJBINMX J0CJHi- 3acToCyBaHHAM mpmiamy miast Y3-ekcrpakiii (0,830 i

JUKeHb. JOCIiDKEHO SIKICHHH CKJaj Ta KilbKiCHUUI
BMICT BOAHUX Ta CIMPTOBHUX BUIyUEHb 3 HA3eMHO] Jac-
THHHU JIECTIE/ICTIi JBOKOIIPHOI.

XiMIYHUMH PeaKIisIMH iIeHTH(IKOBAHO HASBHICTH
y BOZHOMY Ta CIIMPTOBHMX BHJIyUCHHSX JICCIIECLI JIBO-
KOJIIPHOT pe40oBUH (pIIaBOHOIAHOT OynoBH, (PEeHOIIB, Ay-
OMJILHUX PEYOBHH Ta BYTJIEBOJHIB.

Mertonom THIX BHSBICHO HAsIBHICTh Y BHITYYESHHSX
TaHiHIB, CXOXKUX 32 Oy/JIOBOIO Ha IMipOTaJIoI, MoJlicaxa-
PHUIIB, CXOXKHX 32 CTPYKTYPOIO Ha (pyKTO3Y, (h1aBOHOI-
B, OITIBIINICTH 3 STKUX CXOXKa Ha PYTHH, Ta TiPOKCUKO-
PUYHUX KHCIIOT, OUTBIIICTh 3 SKUX CXOXKa Ha XJIOpOre-
HOBY KHCIJIOTY.

CrnekTpoOTOMETPUYHAM METOIOM Y BHIHIM ai-
JISHIII BU3HAYEHO, M0 HAWOUIBIIA KiJIbKICTh PEYOBUH
noricheHONMBHOI Oy/IOBM B TepepaxyHKy Ha TaJjoBYy
KHCIOTy ekcTparyerbes 40 % eTHIIOBUM CIHPTOM Yy
criBBigHOMIeHH] 1:7,5 MeTomoM Marepaitii, a Takox i3

0,804 % BiAMOBITHO).

CriekTpohOTOMETPUIHUM METOJIOM BU3HAYCHO, 1110
3a 3actocyBaHHS sk ekcTparenta 40 % i 70 % BogHO-
CITUPTOBOTO PO3UMHY (3pa3ku 3, 4, 5 1 6) B eKCTpaKTH
TIePEXOIUTEH HAWOUITBITIA KITEKICTh (DITABOHOIIB, CXOKHUX

3a OymoBOIO HA PyTHH.

ExcniepumenTansHo 3°COBaHO, IO 3a CITiBBigHO-
meHHs 1:7,5 BurydeHHs MicTaTh O0inbiie BAC, ogHak
X TTOBHIIIIC BHUTYUCHHS BiOYBAETHCS Y CITIBBIHOIICH-
Hi 1:10. JocmimKeHHS TOBEIH TIEPCTICKTHBH BUKOPHC-
TaHHSI YIIBTPa3BYKOBOTO Mpuiany as ekcerpakiii JIPC,
00 TIe Ta€ MOXJIMBICTh IHTCHCU(IKYBAaTH BIUTYUCHHS

BAC, k1o mopiBHIOBATH 3 METOAOM Marleparii.

Hactymaum erarom mocipkeHHs Oyze mormuoe-
HE BUBYEHHS XIMIYHOTO CKJIaJy OTPUMAaHHUX BHIY4YECHb
3 BUKopucTaHHaM Metony BEPX i moganbie omparro-

BaHHS YMOB €KCTpParyBaHHs JIIKAPChKOi CHPOBUHH.
KondurikT inTepeciB: BiacyTHIH.

NEPEJIK BUKOPUCTAHUX JI)KEPEJI IH®OPMAIIIT

P. 655-658. DOI: 10.1080/ 10286020600979894.
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A. O. Spomenko’, O. C. lImuuak', O. A. Pyoan?, I. /. Crimuenko?, €. A. be3pykapwuii*

'acTutyT migBUIICHHS KBaTi(ikallil crierianicTiB dpapmarrii
HanionansHoro ¢gapmarieBTHUHOro yHiBepcuTeTy MiHICTEpCTBa OXOPOHU 370pOB sl YKpaiHU
2 HarionanbHuii papmaneBTHUHUI yHiIBepcUTET MiHICTEpPCTBA OXOPOHH 310pOB’ ST YKpaiHu

OO6rpyHTyBaHHA BUOOPY AONOMDKHUX PEYOBUH Yy CKnagai
TabneTtok «BibypHikop» Ta TexHonorif iXx BUpooHULTBaA

MeTa po6otu — 06rpyHTYyBaTV BMGIp AOMOMIXKHUX PEYOBUH ANSA OAepXaHHS TabneTok kapAionpoTEKTOPHOI Ta
MembpaHocTabinidyBanbHOI fii, po3pobrneHnx Ha OCHOBI KanvHW 3BUYaHOI NNoaiB ekcTpakTy pigkoro (K3MEP).

MaTtepianu Ta meToau. O6’ekTOM JOCNIKEHHS € PO3pOoBeHniA Ha OCHOBI KanuHu 3BuYanHoi nnogis (Viburnum
opulus L.) eKCTpaKT pigkuii Ta JO3BOSEHI 4O MEQUYHOIO 3aCTOCYBaHHS AOMOMIKHI peYOBUHW. Y poOOTi BUKOpUCTanu
opraHonenTu4Hi, di3nko-xiMivHi Ta hapmMakoTeXHOMNOriYHI MeToaun AocnimpkeHHs. CTaTucTuyHy o6pobKy OTpUMaHNxX
OaHNX BMKOHYBanNu 3a 3arafnibHONPUAHATMMU MeTodamu CTaTUCTUKK i3 BukopuctaHHam Excel (MS Office 2019) Tta
nporpamu Statistica 8,0 (StatSoftinc., CLLUA). OTpumaHi AaHi aHanisyBanu 3 BUKOPUCTaHHAM METOZIB BapiaLinHoi cTa-
TUCTUKN. [pUAHATHUI piBeHb 3HauyLwocTi p < 0,05.

Pe3ynbraTy Ta ix o6roBopeHHs. byno gocnigxeHo hapmMakoTEXHOMOriYHI BNAacTMBOCTI 8 TecT-3pa3kiB Mac Ans
TabnetyBaHHsA 3 K3MNEP, BU3Ha4eHo ixXHi MOKa3HMKM WOAO po3nafaHHs, MIMHHOCTI Ta MPeCcOoBaHOCTI i Ha iX OCHOBI 06-
I'PYHTOBaHO paujioHanbHU cknaz TabneTok nig yMOBHO Ha3Bow «BibypHikop». PO3po6neHo NpoekTV TEXHOMONYHOIo
pernameHTy 3 ornsaay Ha TexHornoriyHe obnagHaHHs BUPOOHMYOT AinbHULI Lexy B ymoBax TOB «®apmaueBTuyHa koM-
nanis “3gopos’s”» (M. XapkiB). Pedynbratv ekcnepuMeHTanbHUX 4OCHifKeHb BUKOPUCTanu Ans po3pobku 6rok-cxemum
TEXHOMOTiYHOro npouecy BUPOOHMLITBA TabneTok KapaionpoTeKTOPHOI Ta MembpaHocTabinidyBanbHOI Aii Ha OCHOBI
pocnuHHoi cybeTtanuii K3MNEP Ta anapatypHoi cxemu, anpo6oBaHux y npoMucrioBrx ymosax TOB «®apmavueBTuyHa
KOMMaHist “300poB’a”» (M. XapkiB), @ TakoX AN BUSHAYEHHS KOHTPOIbOBAHMX TEXHOMOTYHMX NapaMeTpiB Anst KOXKHOT
cTafii TEXHOMOriYHOro NPOLECy BUFOTOBIEHHS pO3pOo6IeHOro nikapcbkoro 3acoby y hopmi TabneTok.

BucHoBkuM. Ha ocHOBI npoBeaeHnx hapmMakoTEXHOMOTYHMX Ta §i3NKO-XiMiYHMX JOCiAXKeHb WoAo0 06rpyHTyBaH-
HS BUOOPY AOMNOMIXHUX PEYOBUH ANA TabneTok KapAionpoTeKTOPHOI Ta MembpaHocTabinidysansHoi Aii, po3pobrneHnx
Ha OCHOBI KanuvHW 3BMYaHOT NMOAIB eKCTPaKTy pigKoro, 3anpornoHOBaHO pauioHanbHUIM cknag Ta onTUMarnbHy TEXHO-
norito BUpoOHULITBA 3a3Ha4YeHoro ditonpenapaty B MPOMUCIIOBUX YMOBaX.

Knrovoei cnnoea: 00nomikHI pedo8uUHU, MexHOosI02is; mabrnemku,; KanuHu 38udalHoi nnodie ekcmpakm piokul;
hapmakomexHosioaiyHi enacmusocmi

A. O. Yaroshenko', O. S. Shpychak’, O. A. Ruban?, H. D. Slipchenko?, Ye. A. Bezrukaviy?
"Institute for Advanced Training of Pharmacy Specialists of the National University of Pharmacy

of the Ministry of Health of Ukraine
2 National University of Pharmacy of the Ministry of Health of Ukraine
The substantiation for the choice of excipients in the composition of “Viburnicor”
tablets and the technology of their production

Aim. To substantiate the choice of excipients in order to manufacture tablets with cardioprotective and membrane-
stabilizing effects based on the Viburnum opulus fruit liquid extract (VOFLE).

Materials and methods. The study subject is a liquid extract developed on the basis of Viburnum opulus L. and
its excipients approved for medical use. Organoleptic, physicochemical and pharmacotechnological research methods
were used in the study. Statistical processing of the data obtained was carried out according to generally accepted sta-
tistical methods using Excel (MS Office 2019) and Statistica 8.0 (StatSoftinc., USA). The data obtained were analyzed
using the methods of variation statistics. The acceptable significance level was p < 0.05.

Results and discussion. According to the results of the tests conducted, the pharmacotechnological properties
of 8 test samples of masses for tablets with VOFLE were studied, their indicators for disintegration, fluidity and press-
ability were determined; based on them, the rational composition of tablets under the conditional name “Viburnicor”
was substantiated. Drafts of technological regulations were developed, considering the technological equipment of the
production site of the workshop in the conditions of the Pharmaceutical Company “Zdorovye” LLC (Kharkiv). The results of
the experimental studies were used to develop a flowchart of the technological process for manufacturing the cardiopro-
tective and membrane-stabilizing tablets based on the plant substance VOFLE and a hardware scheme tested in indus-
trial conditions at Pharmaceutical Company “Zdorovye” LLC (Kharkiv), as well as to establish controlled technological
parameters for each stage of the technological process of manufacturing the medicine developed in the form of tablets.

Conclusions. As a result of the pharmacotechnological and physicochemical studies conducted to substantiate
the choice of excipients for cardioprotective and membrane-stabilizing tablets based on the Viburnum opulus fruit
liquid extract, the rational composition and optimal technology for manufacturing the herbal medicine developed in
industrial conditions of domestic drug production have been proposed.

Keywords: excipients; technology; tablets; Viburnum opulus fruit liquid extract (VOFLE); pharmacotechnological
properties
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Beryn. ¥V cyuacHHX ymMOBax cepleBO-CyAMHHI 3a-
XBOPIOBAaHHSI € OJTHIEI0 3 TOJOBHHUX MPUYHH CMEPTHOCTI
B YKpaiHi Ta 3a i Mekamu, 0 cKianae 6au3bpko 67 %
BiJl 3arajibHOI KijbkocTi [1-3]. Pusuk narosnoriii cepire-
BO-CYJIMHHOI CHCTEMH 301JIbIIYETHCS 3 BIKOM, 30KpeMa
JUTSI YOJIOBIKIB BiH CTAHOBUTH OJIM3bKO 45 POKIB i cTap-
1re, a JJis )KiHOK — 55 pokiB i ctapiue [4].

3riHO 13 Cy4aCHUMHM JIaHUMHU JIITEpaTypPHUX JHKEPE,
JKapchKa POCIMHHA CUPOBHHA MICTHTh 0araTroOKOMIO-
HEHTHUH CKJiaj] 010JI0TYHO aKTUBHUX CIIONYK, SIKI 3a-
0e3reuyroTh 1 IIUPOKUH CIIeKTp hapMaKoTepareBTHY-
HOI J1ii. 3arajioM y nepeniky CKJIaJHHUKIB, 1110 BXOASTH /10
cknany JIPC, 61u3bKo 4 THC. IPUPOAHUX CIOTYK aHTH-
OKCHJIAHTHOI fii, IKi B KOMIIJIEKCI 3 BiTaMiHAMU, aMiHO-
KHCJIOTaMU (METIOHIH, TIyTaMiHOBa KUCIIOTA, IUCTETH)
Ta MiHepanaMu (IIMHK, MiJlb, MapraHellb, CeJIeH, repMa-
Hill) CKIIaIal0Th HU3HKOMOJIEKYIISIPHY CHCTEMY aHTHOK-
CHUJIaHTHOTO 3aXHCTY, 10 320e31e4ye NPEeBEHTHBHY Ta
peabimiTaliiiny Jit0 B pa3i ceplieBO-CYIMHHUX aTOJI0-
rifi, ycyBarouu i3 1iuM ix MeTaboJtiuHi 3MiHu [5, 6].

OnHi€ro 3 MEPCIEKTUBHUX POCIMHHUX CYOCTaHIIIH,
SKY 3 YCIIIXOM MOYKHa BUKOPHCTOBYBATH y CKJaai ¢i-
TOIpErnapariB 3 METOK MPOQPUIAKTUKH Ta JIIKyBaHHS
CEpLEBO-CYIMHHUX 3aXBOPIOBaHb, € KAJIMHU 3BUYAHOL
wioniB ekcTpakT pinkuit (K3ITEP), sixuit ogeprxanu Ha-
ykoBIi HamioHaabHOTO (hapManeBTHIHOTO YHIBEPCUTETY
(M. XapkiB) HIISIXOM €KCTPAKIIii IUIO/IB KaJIMHU 3BHYai-
HOT BOJIO-€TaHOJIBHO CyMiIIto [7].

MeTo10 po60oTH € OOTPYHTYBaHHS BUOOPY JOTIOMiK-
HUX PEYOBHH JISl OJIEpKaHHs TaOJIETOK KapionpoTeK-
TOpHOI Ta MeMOpaHocTa0LTI3yBaIBLHOT i1, pO3pOOIeHIX
Ha OCHOBI KaJIMHU 3BUYAHHOT TUIOJIB €KCTPAKTY PIJIKO-
ro (K3IIEP).

Marepiaau Ta metogu. O0’€KTOM JOCIIKESHHS €
pO3po0JCHHY HAa OCHOBI KaJMHM 3BHYANHOI ILIOIIB
(Viburnum opulus L.) ekcTpakt piakwuii [7] Ta 103B0JIC-
Hi JI0 MEAMYHOTO 3aCTOCYBaHHS JIOTIOMIXKHI PEUOBUHH.
Y po6oTi BUKOpUCTAITM OpTraHOIENTHYHI, (i3UKO-XIMidH1
Ta (papMaKOTEeXHOJOT14HI (TUIMHHICTb, CTIMKICTH 0 PO3-
JIABJIIOBAHHS, PO3MaJlaHHs) METOIU JOCIipKeHHs [11].
Craructuaay oOpoOKy OTPUMaHHX JJAHUX BHKOHYBAJIH
3a 3araJIbHONPUHHITAMHU METOAAMHU CTATUCTUKH 13 BU-
kopuctannasM Excel (MS Office 2019) Ta nporpamu Sta-
tistica 8,0 (StatSoftlnc., CIIIA). Otpumani naHi aHati-
3yBaJIi 3 BUKOPUCTaHHIM METO/IIB BapialliiHOi cTaTuc-
tuku. [TpuitHsTaUi piBenb 3HagymocTi p < 0,05 [8].

Pe3ysnbTaTn Ta iX 00roBOpeHHs. Y TOINepeIHiX J10-
CIT/DKEHHSIX OyI10 00paHo HaWOLIbII MPUHHATHUI HOCIH
Juist pociiubHoi cyocrtaniii K3ITEP 3 meToro BBeneHHS
1 10 ckiaay Macu auis tabneryBanus [9]. JlocmimkeH-
Hs1 OYJIO CIIPSIMOBAHO Ha BUOIP ONTHUMAIBHUX JIOMOMIXK-
HUX pedoBuH (/IP) s mokpamieHHs MpecoBaHOCTI Ta
TUTMHHOCTI eKcriepuMeHTanbHux 3paskis 3 K3IEP. Kpure-
piem Bubopy JIP Oyio npuitHATO HasBHICTH NOMiQyHK-
[[IOHAJILHUX BJIACTHBOCTEH, a caMe, MOXKIIUBICTh TIOKpa-
HICHHS CHJTU 34ETIJICHHS YaCTUHOK Ta 3HIKEHHS 1X Tep-
TS MDXK c00010. 3 I[i€f0 METOI OYyJI0 BUKOPUCTAHO TaKi
peuosunn: Flowlac 100, Tablettose® 80, Cellactose 80
ta Prosolv SMCC 90.

3 METOI0 OOTPYHTYBaHHS HAWOUIBII PalliOHAIBHOTO
CKJIA/Ty JOTIOMDKHUX PEYOBHH Y CKIIai PO3POOITIOBAHHUX
TabJICTOK JIJIsl TPOBEACHHS (hapMaKOTEXHOJIOTTYHUX BHU-
npoOyBaHb OyJI0 BUTOTOBJICHO 8 TeCT-3pa3KiB Mac JUIs
tabneryBanHs 3 K3IIEP. Ckian ta ¢hapMakoTeXHOIIO-
riYHI BJIACTUBOCTI Ta0JIeTOK (TIMHHICTb, CTIHKICTh J10
PO3IaBIIOBAHHS Ta PO3MAIaHHs) HaBEACHO B Ta0. 1.

Kinexkicts itocybcrannii K3ITEP y cknanui 3paskis
craHoBuia 0,400 M1 Ha OfIHY TaOJETKY, L0 JOPIBHIOE
0,038 r y mepepaxyHky Ha cyxy pedoBuny [10]. V pe-
3yJbTari 0ys1o oTpruMaHo TadeTku Macoro 0,34 r Ta jia-
MeTpoM 9 MM. Bary TabieTku po3paxoByBaiu 3a CyXH-
MU pedoBrHaMH. Takox 1o ckiany tabneropanoi JIO
OyJI0 BBEJICHO HAIIOBHIOBAdi Ta K KOB3HY PEUOBUHY
KaJbLilo creapar y Kinbkocti 1 %. Tabnetku oTpumy-
BaJId METOJIOM IPSMOTI'0 MPECYBAHHSI 32 TUCKY MPeECy-
BanHsa 200 Mlla.

Jani Tabn. 1 cBi4aTh, 10 HAUOUIBII MPUHHATHI TO-
Ka3HHUKH LI0ZI0 PO3MIaJIaHHsl HaJleKaTh TeCT-3pa3KaM CKJia-
niB, mo mictath Cellactose 80 Ta Prosolv SMCC 90 y
noeananHi 3 Syloid XDP 3050, ognak yac ix po3mnanaH-
Hs niepeOyBaB Ha BEpXHil MEXi BUMOT, 110 BUCYBAIOTh
110 TabJIEeTOK, He BKPUTUX OOOJIOHKOIO (3TiIHO 3 BUMO-
ramu J1®Y — ne Ounbiie 15 xB) [11]. [TokazHuku 1mH-
HOCTI Ta PECOBAHOCTI 13 LM 3aJIUIIAIKCH 33/IOBIbHUMH,
OJIHAK Yy TIPOLIEC] TaOJIeTyBaHHS CIIOCTEPIray I UIIIaH-
HsI MacH JI0 ITyaHCOHIB Ta 3aTHpaHHs Ha OOKOBIH MTOBEPX-
Hi TabJIEeTOK.

3 MaHUX HAyKOBUX JIKEPEeJI BiJIOMO, 110 CHUIIOTIHN 3/ie-
OUIBIIOr0 BUKOPUCTOBYIOTH K JOMOMIXHI PEYOBHHH,
SIK1 3[1aTHI 3a11001raTu MPUJIKIIAHHIO MacH JI0 MTyaHCO-
HiB, 3MEHIITyBaTH MK HUIMH TEPTS Ta MOKPAIIYBaTH TLIAH-
HicTh [12]. Tomy OyJ10 IpoBEIeHO BUITPOOYBAHHS 111010
BIUTMBY J107aTKOBOT KisibkocTi Syloid XDP 3050 Ha mipo-
1iec npecyBaHHs 3pa3kiB Ne 3 Ta Ne 4, a Takox T0CIIPKe-
HO MOKa3HUKH IJIMHHOCTI €KCIIEPUMEHTAIbHUX TaONeT-
KOBUX CyMillei. 3 I[i€l0 METOI0 JI0 MacH AJisi TabieTy-
BaHHs 107aTkoBO BBOaMIM Syloid XDP 3050 y kinb-
kocti 1,0-8,0 % Ta BM3HavaM Horo BIUIUB Ha 30BHIIII-
Hil BUIVIsT TAOJNETOK Ta HA IUIMHHICTD JOCIIIKYBaHOT
macu. OTpuMaHi pe3yabTaTH HaBeJeHO Ha puc. 1.

Pesynbrary, 3a3HaveHi Ha puc. 1, cBigyars npo Te,
110 BBEJICHHS J10aaTkoBoi KiibkocTi Syloid XDP 3050
3HAYHO MOKPAIY€E IIMHHICTh Mac JJIsl Ta0JIeTyBaHHS.
Haiibinein npuidHaTHI Toka3HUKH Mae ckiaa Ne 3. Veenen-
a1 Syloid XDP 3050 y kinbkocti 4 % 10 ckiaxy Macu
JUIsl TaOJIETYBaHHS 3HAYHO TOKPAIIyBajo IUIMHHICTB,
OJTHAK TIO/IAJIbIIIE TiABUIIICHHS HOTO BMICTY HE MPU3BO-
JIAJIO IO 3HAYHOTO ITiBMILEHHS ITOKA3HUKA IIMHHOCTI,
a jmie 301IbIyBano Macy Tabnetku. Tomy 10 ckiamy
TabJeToK A0/1aTKOBO Oyio BBeaeHo Syloid XDP 3050 y
kinekocti 0,014 .

OneprkaHi pe3yJibTaTh J03BOJISIIOTh BUCHYBATH MPO
Te, mo cuiikarenb Syloid XDP 3050 moxxHa qBOeTarl-
HO BBOJMTH JI0 CKJIAJy CYMIIlI SIK TJTiIaHT. 32 TaKOTO
croco0y BBEJICHHS BiH 3HAYHO 3aro0irae mpUIUIIaHHIO
PEYOBHMHHU Ta MOKPAIYE OPraHOJICITHYHI BIACTUBOC-
Ti OTpUMaHUX TaOJIETOK, OBEPXHS SKHX HE MAE O3HAK
HaJIUIaHHs Ta0JIeTKOBOT MacH JI0 IyaHCOHIB Y MPoIeci
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Tabmmsa 1

Ck1aj; JOCTiTHMX TecT-3pas3KiB Ta ixHi papMaKOTeXHO/MOriYHI XapaKTepUCTUKI

Ne n/n Cknap TabneTkoBux mac, r MnuHHICTD, C Crinkicte fo Po3napaHHs, xB
po3gpasntoBaHHA, H

K3MEP -0,0380
Syloid XDP 3050 -0,2000

1 Tablettose 80 -0,0986 29,5+1,8 60+2,2 14,2+0,74
Kanbuito cteapat -0,0034
-0,3400
K3MEP -0,0380
Syloid XDP 3050 -0,2000

2 Flowlac 100 -0,0986 28,2+1,5 54+1,8 15,4+0,72
Kanbuito cteapat -0,0034
-0,3400
K3MEP -0,0380
Syloid XDP 3050 -0,2000

3 Cellactose 80 -0,0986 26,5+1,3 70+3,1 13,7+£0,74
Kanbuito cteapat -0,0034
-0,3400
K3IMEP -0,0380
Syloid XDP 3050 -0,2000

4 Prosolv SMCC 90 -0,0986 25,5+1,2 75+3,1 13,9+0,74
Kanbuito cteapar -0,0034
-0,3400
K3IMEP -0,0380
Syloid® 244 -0,2000

5 Prosolv SMCC 90 -0,0986 33,5+3,0 58+2,2 16,5+0,64
Kanbuito cteapar -0,0034
-0,3400
K3MEP -0,0380
Syloid® 244 -0,2000

6 Tablettose 80 -0,0986 35,24+3,0 55+1,8 15,1+0,62
Kanbuito cteapat -0,0034
-0,3400
K3MEP -0,0380
Syloid® 244 -0,2000

7 Flowlac 100 -0,0986 36,3+7,0 52+3,1 15,4+0,64
Kanbuito cteapat -0,0034
-0,3400
K3IMEP -0,0380
Syloid® 244 -0,2100

8 Cellactose 80 -0,0986 32,5+7,0 65+3,1 16,3+0,74
Kanbuito cteapat -0,0034
-0,3400

npecyBanHs. Takox Syloid XDP 3050 3natuuii ycyBatu
CTaTUYHUM 3apsi]l, O TAKOXK CyTTEBO MOKPALIY€E IIHH-
HIiCTh TabIEeTKOBOI MacH.

Ha nactynHomy erarni, 3Bakaioun Ha HE3aJ10BiJIb-
Hi MOKAa3HUKHU Yacy po3MaJaHHs, BUPILIMIN YBECTH JI0
CKJIaJy TECT-3pa3ka po3MyIllyBajbHy PEUOBHHY — HarT-
pifi KpocKapMeIo3y sSIK BUCOKOMOJICKYISIPHY CIIONYKY
riapo¢iIBHOTO XapakTepy, 34aTHy 0 IIBHKOIO BOAOIIO-
DIMHAHHS Ta HaOyXaHHsI 31 3HAYHUM 301IbIICHHAM 00’ €-
MY, B IPUCYTHOCTI 10Ope po3unHHO1 pedoBuHH Prosolv
SMCC 90. Byno BUTOTOBIICHO 3pa3KH, 10 MiCTSTb Pi3-
Hi KOHIEHTpalii HaTpito Kpockapmenos3u Big 0,5 % 10
5,0 %, a came: 0,5; 1,0; 1,5; 2,0; 2,5; 3,0; 3,5; 4,0; 4,5
Ta 5,0 %.

3 puc. 2 BUIHO, 110 BXKE 32 HASIBHOCTI PO3MyLIyBaya
B KUTBKOCTI 2,5 % mporiec po3najaHHs TabIeTOK 3HAYHO

MOKpAIIy€eThCs, 00 Yac po3mnajaHHs CKiIanae OIM3bKO
7 xB. 3a 301IbIIEHHS KOHIIEHTpalii HATPil0 KpocKap-
meno3u 110 3,0 % yac po3nagaHHs Macu 3MEHIIIYBaBCA
JI0 6 XB, OIHAK MMOJAJbIIE 301IbIIEHHS 11 KIIBKOCTI HE
MIPU3BOJIUIIO JI0 CYTTEBOTO 3MCHIIICHHSI Yacy po3MajiaH-
Hs1 TaOJIETOK, TOMY BUPIIIMIN BBECTH JIO CKJIAJy Macu
JUTSE TAOJIETYBaHHSI PO3IYIIyBad y KOHIIEHTpallii 3 %.
OTxe, 3a pe3yabTaTaMu MpoBeeHUX (i3NKO-XiMiu-
HUX Ta (apMaKOTEXHOJOTTYHUX JTOCIHIKEeHb 0y10 00-
I'PYHTOBAHO pallioHaJIbHUIN CKJIa]] (hapMaIleBTHYHOI KOM-
no3utlii y (opmi TabIETOK MijJi YMOBHO Ha3BOw «Bi-
OypHIKOp», p0o3p0o0JIeHOT Ha OCHOBI POCIMHHOT CyOCTaH-
uii K3ITEP Ta 103BoJIeHUX [0 METUYHOTO 3aCTOCYBaH-
Hs1 foniomixkaux peuoBuH, Mr: K3ITEP — 0,0380; Syloid
XDP 3050 — 0,2140; Prosolv SMCC 90 — 0,0840; nar-
pito kpockapmenosa — 0,0105; kamnpiro creapar — 0,0035.
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Puc. 2. 3anexHicTb po3nagaHHsi TabneTok Bif KiNbKOCTi HATpPilo KpockapMernoan

3arampHa Maca TaONETKH 3a TAKOTO CITiBBIAHOIICHHS aK-
THUBHOTO (hapMAaIeBTHIHOTO 1HTPEII€HTA Ta JOTTOMIKHUX
pevoBuH ckianae 0,35 1.

Bubupatoun HaliOUTBIIT ONITHMAITEHY TEXHOJIOTIIO BH-
poOHUITBa TabneTok «BiOypHiKop», 3Bakany Ha (i3uKo-
XIMIiYHI Ta TexHoJjoriuHi BmactuBocTi ADI Ta JIP, ixHi
KITBKICHI XapaKTePUCTHKHU Yy CKJIaJli AOCIIKYBaHOTO
perapary, CTilKicTh 110 1ii (paKTopiB HABKOIUIITHHOTO
cepenoBumia Tomo. Ha 0CHOBI mpoBeeHUX eKCIepH-
MEHTAJIBHUX JIOCIiPKEHb 3aIIPOITOHOBAHO ONITUMAIIbHY
TEXHOJIOTII0 Ta MOPSIIOK BBEACHHS CKJIAIHUKIB Mpera-
pary 3 ypaxyBaHHIM TEXHOJIOTIYHOTO 00JIaTHaHHSI.

TexXHOIOTIYHHUI TIPOIIeC BUTOTOBJICHHS TaOJETOK I1e-
pendayae Taki cTajii: mAroTOBKA CHPOBUHHU (IIPOCIFO-
BaHHS Ta 3Ba)XYBaHHS CUPOBWHM); OTPUMaHHS TOPOIII-
ky 3 K3IIEP (3minryBanHs); ofepKaHHS MacH JjIs Ta0-
neTyBaHH (TPOCIFOBaHHS Ta BiBa)KyBaHH KOMIIOHEH-
TiB, oryapenHs, noxasanas Syloid XDP 3050 y ximns-
KocTi 4 %); TabneTyBaHHs Ta 3HENWICHH; (acyBaHHS
Ta TaKyBaHHS Ta0ieTok (acyBaHHS TaOIETOK y Oic-
TepH, TaKyBaHHS OJICTEPIB y MAYKU Ta SIIIUKHA).

Ha ocHOBI 3amponoHoBaHO1 TEXHOJIOTI1 po3poodire-
HO TEXHOJIOTIUHY OJIOK-CXeMy BUPOOHHUIITBA TaOJIETOK
«Bi0ypHIKOp» Y TPOMHCIIOBHX yMOBaX 3 TOCTaiTHIM
OTIMCOM TEXHOJIOTIYHUX CTaIiH IX BUpOOHHUIITBA (PHC. 3).

AmaparypHy cXeMy TEXHOJOTIHYHOTO TIPOIIECy BHUTOTOB-
neHHs TabneTok «BiOypHiKop», anpo0oBaHy B POMKC-
noBux ymoBax TOB «®apmarneBrnyna koMmasis “310-
poB’s”y» (M. XapKiB), HaBEJACHO Ha pucC. 4.

TexHOMOTIYHUH TIpoIieC ofepKaHHI Ta0dIeToK «Bi-
OypHIKOp» CKIIaa€eThes 13 7 CTamii.

Cranis 1. ITinroToBKa CHPOBHHH.

TexHomoriuHi cepii GopMyIOTh BiAMOBIIHO A0 KO-
pHUCHOTO 00’ €My 3MimnTyBada. MaicTep po3paxoBye Kilb-
KICTh iHTPEIE€HTIB 3TiAHO 3 POOOYHM ITPOITHUCOM Ta (op-
My€ HEOOXiTHY KUTbKICTh CKITQHUKIB Y €EMHOCTI: KaJIMHU
3BHYAIHO] TIOAIB eKCTPakTy piakoro, Syloid XDP 3050,
Prosolv SMCC 90, HaTpiro KpocKapMeI03H Ta KaJbIlito
creapary. Ilicis 3BaXyBaHHS CHPOBHHY IPOCIIOIOTH.
30ipHUKH 3 OTPUMAHOIO MPOCISTHOIO CHPOBHHOIO Map-
KYIOTh €THKETKaMH i3 3a3Ha4eHHSIM OTPUMAHO{ KUJTbKOC-
Ti CHPOBHHH, HOMEpa oTieparlii Ta cepii, AaTu, MMpi3BUIIa
Ta iHiIiaNiB anapaTHUKA i TPaHCTIOPTYIOTh Ha CTalito 3
«IIpuroryBaHHs TabIETKOBOI Macw.

Crazis 2. OTprMaHHS MTOPOIIKY 3 KAJIMHU 3BHYAii-
HOT IJIOZIB €KCTPAKTY PiJIKOTO.

OTprMaHHS TOPOIIKY TPOBOMATH Y 3MIIITyBadi 3 JIOTIa-
TSIMH, IO o0epTaroThes. [lepen 3aBaHTaXKEHHSAM CHPOBH-
HU y 3MiIITyBad ITPOBO/IATH KOHTPOJIbHE 3BKyBaHHS TIPO-
CisTHOT CHpOBHHH. Y €MHICTh 3MillTyBaua 3aBaHTAXKYIOTh
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o BupobHuymeo mabnemok .
CuposuHa, MPOMIXKHI KoHmpornb y npoueci
. . MemodoMm npsiMo20
npodykmu i Mamepianu 8upobHuymsa
npecysaHHs
KanuHu 3BnyaiHoi nnoaie ekcTpakTt i BXigHWA KOHTPONb CUPOBUHM,
piakui, Syloid XDP 3050, ‘ . Crapis 1 < po3mip oTBopiB BibpocuTa,
Prosolv SMCC 90, HaTpito > Miarotoska cupoBuHM AKICTb NPOCIBY, KiNbKICTb
KpockapMenosa, KarbLiito cteapart Bi6pocuTo, Baru CMPOBUHN
Crapgin 2
KanuHu 3BMyaiiHOi NnofiB ekcTpakT OTpUMaHHA NOPOLUKY 3 KanuHu KinbkicTb CMpoBuUHW,
pigkuii, Syloid XDP 3050 »| 3BUYAWHOI NNIOAIB eKCTPaKTy [« TpuBanicTb NepeMillyBaHHs,
3i cTaaii 1 piakoro OOHOPIAHICTb, BONOrOBMICT
Baru, 3miwyBay
. Crapisa 3 - -
Syloid XDP 3050, Prosolv SMCC Op.ep)KaHH.: macy ans Mopsigok i TpyuBanicTb
! . - 4 -
90, Hanl(}g;gogia;i)ng?goi_?a{ KanbLjito > TabneTyBaHHs [ :nl\gl(I;IIJAyBaHHﬂ, OOHOPIAHICTb
P A 3milyBay
Crapin 4 3O0BHILLHI BUNSAA, reOMETPUYHI
TabneTyBaHHA Ta | NapameTpy, cepesHs maca
3HenuUnBaHHA i OQHOPIOHICTE Macu, KOHTPONb
TabneTt-npec, 3HenunoBaY HaniBNpoAyKTy
MakyBaHHs TabneTok
Crapia 5 R
- KICTb TEPMOCKIEIOBaHHS,
dornbra anomiHieBa gpykapcbka, - PacyBaHHs TaGneTok — ;
. L > y KOHTYpHe YapyHKOBe €| KinbkicTb y NakoBaHHi,
nniBka nonisiHinxnopugHa TR LTS MEG R EEES
nakoBaHHA p PKY!
ABTOMaT Ana hacyBaHHSA
Crapina 6
. MakyBaHHA GnicTepis i
Mayku, IHCTPYKLii A0 3acTOCYBaHHS! > Yy P | ¢ KomnnexTHicTe,
B nauiku NpaBUIbHICTb MapKyBaHHS
KapToHaxHuin aBTomat
Crapia 7
. MakyBaHHA na4yok inbKi
Awmkn, eTMKeTKM rpynosi » axysa auo € Kinekicte MA4OK y ALLVIKY,
B ALLUKN NPaBUMbHICTb MapKyBaHHS
ABTOMAT NaKyBaHHS B ALLMKM
FoToBa npoAykuis € KoHTpormb rotoBoi NpoayKLii

Syloid XDP 3050, Ha sKuii po3MPHUCKYIOTh EKCTPAKT Pij-
KWl YaCTUHAMHU 32 TIepeMilryBaHHs poTsaroM (30+3) xBu-
JIUH JI0 OTPUMAaHHS OHOpiAHOT cymitmi. [lami cymimt Bu-
BaHTAXYIOTh Y 30IpHHUK 1 IEpearoTh Ha CTAIIo 3.

Cranis 3. OnepskaHHsS Macu JUTsI TaOJIeTyBaHHS.

VY 3minryBad 0 OTPUMAHOTO MOPOIIKY TOJAf0Th TO-
nepenbo 3BakeHi pedoBunn: Prosolv SMCC 90, Syloid
XDP 3050, Harpiro kpockapMeno3y Ta KalbIlilo cTeapar.
PedoBuHM M07af0Th TOKPOKOBO, SIK MPOTFICAHO B HOP-
MaTuBHil qokymenTarii. [1ix gac mepeminryBaHHs KOHT-
POJIOIOTH MIBUJIKICTh OOEpTaHHS MIIIATKH 3MIlTyBada
Ta gac onmyaproBanHs. [licns 3akiHUeHHS Mmporiecy KOHT-
poJiep BiaAiTy KOHTPOIIO SIKOCTI BimOupae mpoou 1ist
aHamizy. Ilicns oTpuMaHHS MO3UTHBHHUX DPE3YIIbTATIB
npuiiMad MapKyIoTh 13 3a3HaYEeHHSIM HaliMEHYBaHHS Cy-
Milll, HoMepa cepii, 3MiHH, Yacy MOYaTKy Ta 3aKiH4eH-
HS Omeparlii, J1aTu, Mpi3BUINA Ta IHIIATIB 1 MIMUACY

Puc. 3. TexHonoriyHa cxema BUpobHULITBa TabneTok «BibypHikop»

arapaTrHrKa, MalcTpa Ta TPAHCIOPTYIOTh Ha cTajiio 4
«TabneryBaHHS Ta 3HETMITIOBAHHS.

Cranis 4. TabneTyBaHHS Ta 3HCTIFUTIOBAHHS.

Oneprkany Macy MPeCyTh Ha POTOPHOMY TaOJIeT-
KOBOMY TIPECI, IKUH, OKPIM ITpeCcyBaHHS TaOIETOK, IMPO-
BOJIMTH 1X 3HETIMIIIOBAHHS Ta BU3HAYAE CEPEIHIO Macy
TabneTKn aBToMaTuaHO. Macy Jist TabieTyBaHHS 3aBaH-
TaXYIOTh y OyHKep TabIeTKOBOTO TIpecy, y KU Tore-
PEeIHBO BCTAHOBIJIEHO MPEC-IHCTPYMEHT Il OTPUMAaHHS
TabneTok niametpoMm 9 MM. HeoOxiaHy Macy TabIeTKu
3aJ1al0Th Ha MMyJIbTI KepyBaHHs. Jlani mpoBoasaTh Tabe-
TyBaHHA Ta 3HEMIIIOBAHHS TaOIETOK, SKi HaIXOIATh
y 30ipHUK. KOHTpOJIH HAMIBIIPOAYKTIB MPOBOIASATH 3Tij-
HO 3 TEXHOJIOTIYHOIO CXEMOI0 BUPOOHUIITBA 32 BIIMTOBII-
HUMH crierikarisMu. 3HETHIeHi TabNeTKH y 30ipHUKY
TepeaoTh Ha cTafio «PacyBaHHs TaOJIETOK Y KOHTYp-
He YapyHKOBE TTaKOBaHHS.
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Cranis 5. ®acyBaHHs Ta0NETOK y KOHTYPHE YapyH-
KOBE TTaKOBaHHSI.

31 30ipHMKa BUBAHTaXKyIOTh TaOJIETKU Y OyHKep Odtic-
TEPHOTO aBTOMAara, BCTAHOBIIOIOTH OO0IHM (OJIBTH ATto-
MIHI€BOT 1 IUTIBKK MOJIBIHUIXJIOpUIHOL. [lepeBipsitoTh mpa-
BIJIBHICTh MapKyBaHHS Ha (oub3i 1 mrrami OnicTepHol
MamuHU. [IpoBosiTE hacyBaHHS TaONETOK Y KOHTYPHO-
YapyHKoOBe MakoBaHHs (Oicrep) mo 20 mTyK, KOHTPO-
JIFOIOYM KUTBKICTh TaOJIETOK y OJicTepi, TeMIepaTypy
Oapabany GopMyBaHHS KOMIPOK Ta TEPMOCKJICIOBAHHS.
OTtpumati OicTepu 3a JOMIOMOTOI0 TpaHCIIOpTEpa Te-
penaroTh 10 KapTOHAKHOTO aBTOMAara Ha crajito 6 «Ila-
KyBaHHS OJICTEPIiB y TMa4uKm».

Cranis 6. [TakyBanHs OicTepiB y MavKH.

Brictepu 3 TabieTkaMu pa3oM 3 IHCTPYKIEK JI0
BUKOPHCTaHHS TAaKyIOTh Yy IMadyKW Ha KapTOHAXKHOMY
aBTOMATi. [3 UM KOHTPOJIIOIOTH KOMIUICKTHICTh TTAYKH
Ta MPaBUIBHICTh MapKyBaHHsS Ha Madvlli Ta iHCTPYKIT
3 MEIUYHOTO 3aCTOCYBaHHS BIJIIOBIHO 10 OpHUTiHAJ-
Mmakera. [lauku 3 OnicTepamu 3a JIOTIOMOTOIO TpaHC-
rnoprepa mepenalTh 0 aBroMara ITaKyBaHHS ITad0K
y SIIUKH.

Cranist 7. [TakyBaHHS Ta4OK Y SIIIUKH.

[NaxyBaHHS MMa40K BiIOYBAETHCSI ABTOMATHYHO B SIIH-
K# 3 roppoKapToOHyY, Ha TOpLEBUH OiK SKOrO HaKIEIO-
I0Th TPYTIOBY €THUKETKY.

[IpoBOAATE KOHTPOJIb KOMILIEKTHOCTI SIIIMKA.

OtpriMaHy TOTOBY MPOAYKIIIO TIEPEAAI0Th HA KapaH-
TUHHE 30epiraHHs. Bigail KOHTPOJIO SIKOCTI MPOBO-
JIUTh TIOBHUH aHaJIi3 SKOCTI OTPUMAaHUX 3pa3KiB BiAIMO-
BiJTHO JI0O BUMOT pO3pO0OJIeHOT HOPMATHBHOT JIOKyMEH-
tamii (MKA).

BucHoBKM Ta mepcneKTHBU MOAAJBIIMX T0CTi-
JkeHb. OTKe, Ha ITiICTaBi OJIep)KaHUX Ta CTATHCTHIHO
00po0IeHNX pe3yIbTaTiB MPOBEACHUX (PapMaKOTEXHO-
JIOTIYHUX Ta (PI3UKO-XIMIYHUX €KCIIEPUMEHTAIBHUX J0-
CITI/KEHB 3aIIPOTIOHOBAHO PaIliOHATEHIN CKIIa]] T OTITH-
MaJIbHy TEXHOJIOTII0 BUPOOHHIITBA TA0JIETOK ITi7] YMOB-
HO¥IO Ha3BOIO «BiOypHiKOp», po3p0o0IeHIX Ha OCHOBI pOC-
mmaHOI cyocTtantii K3ITEP MeTomom mpsiMoro mpecyBaH-
HS 3 JIOJIAaBAHHSM JIOTIOMDKHIIX PEUOBHH, TO3BOJIEHUX IS
Menuaroro 3actocyBanus: K3IIEP, Syloid XDP 3050,
Prosolv SMCC 90, Harpito KpockapMmeno3a, KalbIlifo
creapar. Po3po0ieHO MPOEKTH TEXHOJIOTIYHOTO PerilaMeH-
Ty 3 OTVIATY Ha TEXHOJOTIUHE 00NaTHAHHS BUPOOHUIOT
IiUTBHUTI TIeXy B yMoBax TOB «®apMmarieBTHaHa KoMIIa-
His “300poB’s”» (M. XapKiB).

PesynbraTi ekcriepiMeHTABHIX TOCIKEHb BUKO-
PUCTAH TSI PO3POOKH OIIOK-CXEMH TEXHOJIOTTIHOTO ITPO-
TIeCYy BUPOOHHUITTBA TAOJIETOK KAPIiOMPOTEKTOPHOI Ta MEM-
OpaHOCTa0TI3yBAIBHOI i HA OCHOBI POCIWHHOI CyO-
crautii K3I1EP Ta amaparypHoi cxemu, anpoOOBaHUX B
npomucioBux ymoBax TOB «®apmareBTnaHa KoMIa-
His “3mopoB’s’”» (M. XapKiB), a TaKOK JJIs1 BU3HAYCHHS
KOHTPOJILOBAHUX TEXHOJOTIYHNX MapaMeTpiB s KOXK-
HOT CcTafii TEXHOJIOTIYHOTO MPOIIECY BUTOTOBICHHS PO3-
po6IIeHOTO JTIKapCHKOTO 3ac00y Y hopmi TabIEeTOK.

OtpumaHi pe3yabTaTH CBiA9aTh MPO MEePCIIEKTHUB-
HICTP MOAANBIINX TOCTIKEHb M0JJ0 KaJIMHHA 3BUYai-
HOI ITOMIB €KCTPAKTY PIKOTO Ta TabieTok «BibypHi-
KOp», po3po0JIeHNX Ha HOTO OCHOBI, IS CTBOPEHHSI HO-
BHX BITYM3HSIHUX JIIKAPCHKHX 3aC001B KapIiOMPOTEKTOP-
HO1 Ta MeMOpaHOCTa01Ti3yBaIbHOT Mii.

KondurikT inTepeciB: BincyTHIH.
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JI. A. dyxknesa!, O. O. Caniii?, O. I1. bayna?, JI. O. I1yukan', O. B. I'peuana’

! 3anopi3bKuii Aep:kaBHUN MEIMKO-(papMalleBTUYHUI yHIBEPCUTET, YKpaiHa
2 KuiBCbKHI HAIlIOHAIBHHI YHIBEPCUTET TEXHOJIOTIH Ta An3aiiHy, Ykpaina

MeToam mateMaTU4YHOro NiaHyBaHHSA eKCNepuMEeHTY Ta iX
BUKOPUCTaAHHA ANA po3pooKu cknaay masi 3 ecpipHoro onietro
yabpeuro 3BMYAaUHOrO ANs BariHaribHOro 3aCToCyBaHHSA

OaHUM i3 HaMBaXXNUBILLMX papMaLeBTUYHMX DAKTOPIB € OMOMIXKHI PEHOBUHMK, iXHSA NpMpOAA Ta KiNbKicTb, WO
[03BONSOTb NIABULLMTU (hapMaKOSOrivyHy aKTUBHICTb | 6e3neky ADI WNAXOM CTBOPEHHS ONTMMAIbHUX 3a CKIaaoM,
BMNacTMBOCTSIMM | BUAOM fikapCbkux oopm Ta/abo LWisixoM 3MiHM XiMiYHOI Mogudikauiil Monekynu, sika Bianosigae 3a
dhapMakonorivHy it akTBHOI pe4oBuHW. BapiabenbHicTb abo Bapiauis KinbKOCTi AOMOMIKHMUX PEYOBUH | BUKOPUCTaH-
HS Pi3HMX OOMOMDKHMX PEYOBMH 3 OAHAKOBOW nepeabadvyBaHO (PYHKLiIOHAMbHICTIO MOXYTb YCKNaAHIOBaTK CTYMiHb
BMBINbHEHHA Ta 6ioQOCTYNHICTb MiKapcbkmx 3acobiB. BUkopnctaHHA MatemMaTtu4yHUX METOAIB Ha CTaAil nnaHyBaHHS
eKcrnepuMeHTy 3abe3nevye CKOPOYEHHS 3aranbHoI KiNbKOCTi AOCMIAIB Ta OTPUMaHHSI JOCTOBIPHUX pe3ynbTaTiB.

MeTtoto po6oTu 6yno BNBYNTU HANBINbLL BUKOPUCTOBYBaHI BUAN MaTEMATUYHOIO NiaHyBaHHsS EKCNepMMEHTY Ta
BifibpaT HaNNPUAHATHIWY MOAEenb Anst PO3p0o0KK ONTUMAnbHOIO CKnaay BariHanbHOI Masi 3 edpipHOtO onieto yebpe-
LH0 3BMYanHOrO.

Pe3ynbTaty Ta ix 06roBopeHHs. [1na po3pobkn onTumanbHOro cknagy masi 0yno sBukopmuctaHo 10 OCHOB, sKi
MiCTURKN pi3Hi gonoMixHi pedoBuHK (factor A), Ta 6 gonomixHUX pevoBuH sk emynbraTtop (factor B). KoHueHTpauis
edpipHoi onii yebpeuto cknagana 5 % y Bcix 3paskax. Kputepiem Bubopy ontumarnsHOro cknagy o6paHo cTyniHb BU-
BiNlbHEHHS TUMOIY B JOCHIAXEHHI in vifro MeTogoM piBHOBaXXHOro Aianidy. Bubip JonoMikKHUX pevyoBUH Anst po3pooKu
M’SIKOT NiKapcbkoi (OOpMM NPOBEAEHO i3 3aCTOCYBaHHAM METOAY anpiopHOro paHXUpPyBaHHs, TOMY LLO SIK OCHOBMU, Tak
i emynbratopu Oynu HanbinbLL BUKOPUCTOBYBaHI y (hapMaLeBTUYHIN TEXHONOTIT, 3 BIGOMVYMUW XapakTepucTnkamm, npo-
inem 6e3nekn, AOCBIAOM 3aCTOCYBaHHS.

BucHoBKkKW. Bn3HayeHO Mipy BMnMBY KOXHOro dhaktopa Ta nobyaoBaHo pagun KputepiiB [lyHkaHa 3a KOXHUM i3
HUX — 3a dpakTopom A: a; > a; > a, > a, > a, > a, > a, > a,, > a,> a,; 3a paktopom B: b, > b, > b, > b, > b, > b,. Ha nia-
CTaBi MaTemMaTU4HOro nnaHyBaHHsS eKCNEPUMEHTY BU3HAYEHO Ma3eBYy OCHOBY Ta eMyrbratop Ans po3pobku cknagy
BariHanbHOro rento 3 onieto YabpeLo 3BM4aNHOrO.

Knrovoei cnosa: mamemamuyHe niaHys8aHHs ekcriepumeHmy, bioghapmauyesmuydHi chakmopu, 080ghakmopHuUU
ekcriepumeHm, ducrnepciliHull aHasi3

L. A. Fukleva', O. O. Saliy?, O. P. Baula?, L. A. Puchkan', O. V. Hrechana'

'Zaporizhzhia State Medical and Pharmaceutical University

2Kyiv National University of Technologies and Design

Methods of mathematical planning of the experiment and their use in the development
of the composition of an ointment with the thyme essential oil for vaginal application

One of the most important pharmaceutical factors is excipients, their nature and quantity, which increase the
pharmacological activity and safety of APIs by creating dosage forms that are optimal in composition, properties, and
type, and/or by changing the chemical modification of the molecule responsible for the pharmacological effect of the
active substance. Variability or variation in the number of excipients and the use of different excipients with the same
intended functionality can complicate the release rate and bioavailability of drugs. The use of mathematical methods
at the stage of the experiment planning reduces the total number of experiments and at the same time provides reli-
able results.

Aim. To study the most used types of mathematical planning of the experiment, and select the most acceptable
model for developing the optimal composition of a vaginal ointment with the thyme (Thymus vulgaris L.) essential oil.

Results and discussions. To develop the optimal composition of the ointment, 10 bases containing various ex-
cipients (factor A) and 6 excipients as an emulsifier (factor B) were used. The concentration of the thyme essential oil
was 5 % in all samples. The degree of thymol release in the in vitro study using the equilibrium dialysis method was
chosen as the criterion for choosing the optimal composition. The selection of excipients for the development of a soft
dosage form was carried out using the method of the a priori ranking since both bases and emulsifiers were selected
as the most widely used in the pharmaceutical technology, with known characteristics, safety profile, application ex-
perience.

Conclusions. The degree of influence of each factor has been determined, and the series of Duncan’s test have
been constructed for each factor — by factor A: a, > a, > a, > a; > a, > a, > a, > a,, > a;> a,, and by factor B: b, > b, > b,
> b, > by > b,. Based on the mathematical planning of the experiment, an ointment base and an emulsifier for develop-
ing the composition of a vaginal gel with the thyme oil have been determined.

Keywords: mathematical planning of an experiment; biopharmaceutical factors; two-factor experiment; variance
analysis
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Beryn. HeoOxigHicTh BUBUYEHHSI BILTUBY crienugid-
HUX OloapmaneBTHUHHUX (DaKTOpiB JIiKapChbKHUX 3ac00iB
(moTOMiKHI pEUOBHHH, JiKapchka (hopMa, TEXHOIOT s
BUTOTOBJICHHSI TOIO) Ha IXHIO €(PEKTUBHICTH 1 MOOIYHY
IO IOBEZCHO YHCICHHUMHU EKCIIEPUMEHTaIbHUMH JI0-
CIIJUKEHHAMM 7 Vitro Ta MOAAIbIIUMHU KIIHIYHUMH J10-
CIJKCHHSAMU in vivo [ 1, 2]. OaHuM 13 HABaKITMBIIINX
(hapmarieBTHYHUX (DAKTOPIB € JOTIOMIKHI PEYOBHHH, iXHSI
MPUPOJA Ta KUIBKICTb, 0 JIO3BOJISIFOTH IMiIBUIMTH JIi-
KyBaJIbHy akTHBHICTb 1 Oe3nexy ADI nuisixom cTBOpeH-
HS ONITHMAJIBHUX 32 CKJIJIOM, BIACTUBOCTSIMH 1 BUIOM
JiKapchkux GopM Ta/abo MUIIXOM 3MiHU XIMIYHOT MO-
Judikalii MOJICKYJIH, siKa BiJIIOBIIa€ 3a (hapMaKoIoriy-
HY Ait0 akTuBHOI peyoBuHu [3]. Bubip Giodapmaries-
TUYHUX (HAKTOPIiB Y TUIAHYBaHHI TEXHOJIOTIYHUX JOCITi-
JDKEHB € BYKIIMBHM 3aBIAaHHIM (QapMaieBTUIHOT pO3-
POOKH JTIKapChKUX 3ac00iB, TPYAHOIII BUKOHAHHS SKOTO
MOJISITAl0Th Y HEOOXITHOCTI SIKOMOTA TTOBHIIIIE OXOMUTH
Ppi3HI (aKTOpH, O BIUIMBAIOTH HA SKICTh 1 €PEKTHBHICTh
PO3pOOITFOBAHOTO JIIKAPCHKOTO 3ac00y [4]. 3a3Buuaii crio-
CTepiraeMo HaJIMIpHICTh BUOOPY JIOTMIOMKHUX PEYOBHH,
110 CBOEIO YEProI0 YCKIIAIHIOE TIPOBEICHHS eKCIIePUMEH-
Ty Ta 4acTO MPHU3BOIUTH IO 3HAYHHUX IMOXHUOOK, TOMUII-
KOBUX BHCHOBKIB, HEBHITPABIaHUX BUTpAT 4yacy Ta pe-
cypciB [5]. BapiabenbHicTh a00 Bapiallisi JOMOMIKHUX
PEYOBHH 1 BUKOPHCTAHHS Pi3HUX JIOTIOMIXXHUX PEUOBHH
3 OJTHAKOBOIO Tepen0aqyBaHo0 (PyHKI[IOHATIBHICTIO MO-
KYTh IIe Oibllle YCKIaIHUTH TXHil BIUIMB Ha 0i070-
CTymHICTh npenapatis [6]. Hesapxau epekruBHUM Oy-
Bac 1 onepeiHiil aHami3 BUBYCHHS JHKEepel JiTepaTypHu,
00 TYT MOXKJIMBA HEIOOIIHKA MOCIIIOBHOCTI Y BUBUCH-
Hi OKpeMHUX 3MiHHHX 200 0coOIMBOCTEH TX B3a€MOJIII.

Ha noyarky ABaALSTOrO CTONITTS MOUIHPUIIACH KOH-
LETIIisl 32CTOCYBaHHS CTATHCTUYHOTO aHalli3y Ha eTa-
nax IJIaHyBaHHS JTOCJIPKEHHS, @ He HAPUKIHII eKCIIe-
puMeHTy. Po3poOKy perientypu rnepeBa)xHO 3/iHCHIOBA-
JIM 32 JIOTIOMOTO10 JtociipkeHb «OnuH daktop 3a pasy»
(One Factor At a Time — OFAT). Cepen pi3HUX MiAXOIIB
JI0 MAaTeMaTUYHOTO MOJICTIOBAHHS CaMe MPOEKTYBAHHS
excriepuMenTiB (Design of Experiments — DoE) mmpo-
KO BHKOPHCTOBYIOTH JUIsl pearnizanii konmeniii Quality
by Design (QbD) sik y 1OCTiAHUIIBKKX, TAK 1 B IPOMHUC-
noBux ymoBax [7]. DoE — nie cTpykrypoBanmii Ta opra-
HI30BaHUI METOJ U1 BU3HAYEHHS B3a€MO3B’ SI3KIB MK
BXIJIHIMH (hakTopaMu (Xi — He3aIeKHI 3MiHHI), 10 BILIH-
BaIOTh Ha OJIHY a00 JIeKiJIbKa BUXIIHUX BianoBiaeH (y —
3aJIe’KHI 3MiHHI), Uepe3 CTBOPEHHSI MaTeMaTHYHIX MO-
nenett (y = f(x1)) [8].

Jlyist ckopoUeHHS KiJIbKOCTI pillieHb 3 BUOOPY Oio-
(dapmaneBTrHyHOTO (pakTOpa i MPUHAHSITTS MPABHIBLHOTO
3 HUX HEOOXIIHO BU3HAYMTH Ha IiACTaBl NIMOOKOro aHa-
73y 00’€KTa MOJICTIOBAHHS BiJIIIOBIIHI OOMEXECHHS Ta
MaTH HaJliiiHy BUXiAHY iHpopMmalito. OTHUM 3 aKTyab-
HHX MMUTaHb CTOCOBHO OOPOOKH JaHMX HAYKOBUX JOCIIi-
JUKeHb y (apmallii, 1o noTpedye po3B’si3aHHs, € 1/1eH-
TU}IKaIig MaTeMaTHYHUX MOJIEJICH CHCTEM 3 IBOMa 3a-
JISKHUMU KUTbKICHUMU (pakTopaMu, CyMapHe 3HaYCeHHS
SIKAX BU3HAYA€THCS KITBKICHAM CKJIaJIOM CyMillni Ta ik-
CYETBCsl HA TIeBHOMY piBHi [9]. st gocimipkeHb peko-
MEH/IOBAaHO BUKOPHCTOBYBATH MaTeMaTHYHE TUIAHYBaHHSI

excriepumenTy (MIIE), 1110 cTaHOBUTB CTPYKTYpOBaHUiA,
OpTaHi30BaHUIl METO/I BU3HAUCHHS B3a€MO3B’ 3Ky MikK
(akTopamu BUOOPY CKJIAAy 1 TEXHONIOTIT Ta e(heKTHB-
HICTIO JIiKapchKoTo 3ac00y (CTYIMiHb BUBIIBHEHHS 3 JIi-
KapchbKoi popMH, 6100CTYITHICTH), IO BIUIMBAIOTH HA
SIKICTh TOTOBOT MPOAYKIIIi.

Meta po060TH — BUBYMTH HAMOLIBII BHKOPHCTOBY-
BaHi BUJIM MaTEeMaTUYHOTO TIAHYBAaHHS €KCIICPUMEHTY,
Bi1iOpaTy HAMITPUIHHATHIIINHN JUTs1 PO3POOKH ONITHMAITb-
HOTO CKJIaJy BariHaJIbHOT Ma3i 3 e(hipHOIO 0JIi€r0 uedpe-
110 3BUYANHOIO.

Marepiajau Ta MeToau. AHali3 Ta BUOIp AU3alHY
JOCHIJKEHb 3 BUKOPUCTAHHSIM MaTeMaTHYHOTO TUIaHY-
BaHHS EKCIIEPUMEHTY JJISl CTBOPEHHS JIIKapChKUX 3aC0-
01B TIPOBEICHO 13 3aCTOCYBaHHIM METO/IB 1H(pOpMaIIiii-
HOTO TIOIIYKY Ta aHai3y JaHUX HAyKOBOI JIITEPaTypH.

MeTonudHmiA iAXIA 10 pO3B’sA3aHHs 3aBIaHb i3 3a-
CTOCYBaHHSM MaTeMaTUYHOI MOJIeNTi PO3IISIHYTO Ha TPH-
KJ1aJ1l pO3pOOKH ONTHMAIBHOTO CKJIaly Masi 3 e(ipHOIO
OJTIEr0 YeOpeI0 3BUYAMHOTO JJIsl BariHajabHOTO 3aCTO-
CYBaHHSI.

CkJiaji Ma3eBUX KOMIIO3MIIIH pO3pOo0JIsun 13 3aCTO-
CYBaHHSIM 3pa3KiB aKTUBHOTO (hapMareBTHYHOTO iHrpe-
nienta (ADI) edipHoi omil yeOperro 3BUUaRHOTO, BH/Ti-
JICHOT 3 TIOBITPSIHO-CYX0i POCITMHHOI CHPOBHHU — TPAaBU
yeOperto 3BuvaitHoro (Thymus vulgaris L.). 3aroros-
JISUTH JTIKQpChKY CHPOBHHY B IMTIBICHHHUX pPerioHax YKpai-
HH TIiJ] 4aC MacoBOTO IIBITiHHS (YepBEHb — CEpIICHb
2020 p.), BIANOBIIHO 10 3arajbHONPHUHATHX BHUMOT
JA®DY 2.0. Cymmnu TpaBy B cymmibHil madi Termolab
CHOVJI 24/350 (Ykpaina) 3a t = 30-35° C npotsrom 3 rof,
CHPOBHMHY pO3TalIOBYBAJIM TOHKHUM IIapoM J0 3 CM.
Edipny omiro uebperito 3BU4aiiHOr0 OTpUMYBaJIH METO-
JIOM T1JIPOAUCTHIIALIT 3TifHO 3 MeTouKo JIDY.

Jaist po3poOKH ONTUMALHOTO CKIIaLy Masi OyIo BH-
KOPUCTAHO JIOTIOMDKHI PEUOBMHH SIK Ma3eBl OCHOBH
(dpaxrop A): a, — BazeniH, a, — OJIisl COHSIIIHUKOBA, a, —
orinepuH : BasenmiH (6:1), a, — ML + rminepun, a; —
MEO,y, : ITIEO, 5y, a, — [Ipokcanon-268 + mporineHri-
KOJIb, &, — Ba3eJIiH + JIAHOJIH, a5 — Ba3eJiH 1 oJisl co-
HSIITHUKOBA, a, — TBEPJHH KUp + BOJa OUMIICHA, a,, —
JIAHOJIIH + BoJa ouuiiieHa. Ha mijacraBi peTesibHOro Bu-
BUCHHSI eMYJIbratopis OyIo BiliOpaHo HalOUIBII BUKO-
pHUCTOBYBaHi y (hapMaleBTHYHIH TEXHOJIOTIT PEHOBUHU
IUIsL pO3pOOKH BariHabHOI Mazi. OTke, eMylIbraropu
(paxrop B): b, — TiH-80 (5 %), b, — Emynsrarop T-2
(5 %), by — 6e3 emynsraropa (0 %), b, — Bick emysbciii-
it (3 %), bs — Bick omxonunuit (5 %), b, — HaTpiO
anbrinar (2 %). Konnenrparis edipHoi onii yedperro
ckianana 5 % y BCiX 3pa3kax. Y BCIX JIOCIIKYBaHUX
Ma3eBHX KOMIIO3HIIISIX HEe OyJI0 BUSBICHO PO3IIapyBaH-
HS 32 YMOB MIBUIICHOT TeMIeparypH Ta HeHTpudyry-
BanHs. Cxiiaay BariHaIbHUX Ma3eBUX KOMITIO3UIIN Ha-
BeJIeHO B Ta0m. 1.

Kpurepiem BHOOpY ONTHMAaIBHOTO CKIIaJy 00OpaHO
CTYIIHb BUBUIbHEHHS J11040T PEYOBUHU (TUMOIY) B JI0-
CJIIJDKEHHI i1 Vitro. BUBUIbHEHHS TUMOJTY 3 BariHaJIbHUX
Ma3eil BUBYAIM METOJIOM PIBHOBa)KHOTO Jtiafizy 3a Kpys-
guHChKUM [10] 3a Temmnieparypu 32 = 0,5°C gepes 1ieno-
(haHOBY HAITIBIPOHUKHY MeMOpaHy — ITiBKy «Kynpodam»
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Tabmma 1
Ckiraj BariHa/IbHMX Ma3eBMX KOMIIO3MILii 3 eipHOI0 Oi€lo yeOperito
factor A OcHoBU-Hocii

factor B a, a, a, a, a 3 a, ag dg aig

b, ab, - - - - - - - - -

b, - a,b, asb, - - - - - - -

b, - - - a,b, a;b, agb, - - - -

b, - - - - - - ab, - - -

b, - - - - - - - agb. ab. -

b, S S S S N S A A N

B ctaHii 3 audysiiiHnMu ocepeaxamu @panna (BUpoO-
Huk PermeGear, Inc., CIIA). Sk nianizHe cepenoBuiie
3 ONIsAy Ha pOB‘II/IHHiCTL TUMOJIy BUKOPUCTOBYBAIIU
0,1 M pozunn Hanl}O rizpokcuy. KinmpKicTh TUMOITY,
BUBIJIBHEHOTO B Jiaji3He Cepe/lOBUIIE, BU3HAYAIN THU-
TPUMETPUYHUM (OPOMATOMETPHUYHIM) METOIOM BiIO-
BigHO 10 BuMor JOVY [11].

KoHcTaHTy IIBUAKOCTI BUBUIbHEHHS THMOIY 13 Ma-
3eBHUX KOMIIO3MIIH pPO3paxoByBaiH 3a GOPMYIOI0:

2,303 Co
K= -lg ) (1)
t C() - Ct

ne K — koHCTaHTa BUBITbHEHHS, XB™';
t — yac BUBUILHECHHSI, XB;
C, — BUBLJIbHEHA KUIBKICTb TUMOITY 13 Ma3i, MT;
C, — BUBLIbHEHA KIJIBKICTh TUMOIY 13 Ma3i 32 MPOMIKOK
yacy t, MI.

[lepion HamiBBUBITBHEHHS TUMOJY 13 Ma3€BHUX KOM-
MO3HILIIH pO3paxoByBajy 3a (OPMYJIOIO:

0,693
Tso0, = K (2)

ne Ts,,, — nepioJ HaniBBUBLIbHEHHS, XB;
K — xoHcranTa BuBibHEeHHS, XB! [171].

OtpumaHi pe3yasraT 00poOIIsUTH 32 JOTIOMOTOFO 1H-
TErpoBaHOTO MAKETy OOPOOKH CTaTUCTUYHHX JAaHHUX Sta-
tistica (StatSoft, Inc.) stk HaWOLIBII MOMYJISIPHOTO CEPET
CTaTUCTUYHUX Iporpam [12].

Pe3yabTaTu Ta iX 00roBopeHHsi. 3’sICOBaHO, 10 BU-
KOPUCTaHHA MaTeMaTHYHUX METO/AIB Ha CTail MiaHy-
BaHHSI EKCIIEPUMEHTY 3a0e3leuye CKOPOUYCHHS 3araiib-
HO{ KIJIBKOCTI IOCITIZIB Ta OTPUMaHHs JOCTOBIPHUX pe-
3ynbTatiB. Po3poOka M’ IKUX JTIKapChKUX 3aC001B BUMa-
rae oOIpyHTOBaHOTO BUOOPY JOMOMIKHUX PEUOBHH SIK
CKJIaJIOBUX Ma3eBHX OCHOB, EMYJbraToOpiB, PO3MOALTY
A®I 1715t oTpUMaHHs Mpenapary 3 HaJIeKHUMU CTIOXKHB-
YMMU BIACTHBOCTSIMH, CTaOLIEHOIO COPMOBAHOIO CTPYK-
TYpOIO Ta FapaHTOBAHOIO €(hEeKTHBHICTIO, SIKY 3a0e3Ie-
4ye CTyMiHb BUBUIbHEHHS Jit040i peuoBunHu. 1lnsxom
aHaJIi3y JiTepaTypHUX JKepesl BU3HAUeHO MaTeMaTHy-
Hi MOJIeJli TUTaHyBaHHS €KCIIEPUMEHTY UIs M’ SIKUX JIi-
KapchbKux (opm.

Memoo anpiopnozo pauxicupysanns, 30Kpema Me-
TOJ] eKCIIEPTHHUX OLIHOK (aHKETHE OMUTYBaHHS (axiB-
LiB Ta iH.) — 3aCTOCOBYIOTH JUIsl OOIPYHTOBAHOTO BHOO-
py 610(papMaueBTI/1qHI/1x (baKToplB Ta (bapMaueBTI/IqHI/IX
3MIHHHX. Y [IbOMY METO/Ii Ha MiJICTaBi aHKETHUX JTaHUX

anpiopHoi iHdopMarii cKkIagaroTh MaTpULi paHriB, Ma-
TEMaTUYHUMH PiBHSHHSIMU POOJISITH epeOpMOBYBaH-
HSl PaHTiB, Mipy Y3TOPKEHOCTI 328 KOKHUM (DaKTOpPOM 1
aHaJi3 pe3yabTariB pamxyBaHHd. Lleit MmeTon no3BomsE
OOIPYHTOBAHO BPAaxOBYBAaTH JIOCBi, 3HAHHS Ta 1HTYILIO
(axiBLiB MI010 TOCIiAKyBaHOTO 00’ €kTa [4]. Anpiop-
Hull pedtuHr «high» (BUCOKUIT) HANAIOTH PaHIOMi30-
BaHMM KOHTPOJILOBAHUM JIOCIIKEHHSM 1 «low» (HU3b-
KHif) — CIOCTEPEIKHUM JTOCIIKeHHsM [ 13].

O00B’SI3KOBOIO B PO3PAXyHKAX IOTO METOAY € Tiep-
BHHHA 00poOKa pe3yJbTariB ONUTYBaHHS i nepedopmo-
ByBaHHs paHTriB. Ha migcraBi mareMaTHuyHUX QOpMyI
BU3HAYAIOTh MIEPETBOPEHUI PAHT, 1[0 BPAXOBYE PE3YIib-
TaTH OMUTYBAaHHS BCiX iHIIMX (axiBIiB. 3a JOMTOMOTOIO
panroBoro koedinieHta xkopesuii CipmeHa nepesips-
I0Th a/ICKBaTHICTh MEPBUHHOTO onuTyBaHHs. [loTim 3a
J0IIOMOTOI0 KpuTepito Mizeca-CMupHOBOi 3a popmy-
JIOIO TIEPEBIPSIIOTH OLIHKY MipH Y3TOPKEHOCT] (haxiBIIiB
3 kokHOTO (pakTopa. Tak, MepeKOHABIIUCH B Y3rOJKe-
HOCTI TyMOK (paxiBLiB, OyAyIOTh JiarpaMmy paHriB i Ha
MiZicTaBl paHKyBaHHS BUCHOBYIOTH Mpo 30ir abo Bij-
CYTHICTh TaKOTO JJIsl ICIKUX (hakTopis [2].

Memoo eunaokoeozo 6anancy nis Bubopy dapma-
LEBTUYHHX (DaKTOPiB 3aCTOCOBYIOTH ISl PO3POOKH M s
KHX JTIKapchbKHUX (HOpM, /i€ TJIaH eKCIICPUMEHTY CKJIa/1a-
€THCS 3 BUMAJKOBO BUOPAHUX PSIIKIB OBHOTO (hakTop-
HOTO ekcriepuMeHTy. [1nan ekcriepuMeHTy moOyI0ByIOTh
a0o0 13 3aCTOCYBAaHHSIM BHIIQJKOBUX YMCEIN JIJIsl BU3HA-
YeHHsI [TOCITIJOBHOCTI PiBHIB (PAKTOPIB Y CTOBIIISIX Mat-
pHLi [U1aHy, a00 NUTIXOM BUIIAIKOBOTO 3MIITyBaHHS TIOB-
HUX (akTopHUX a00 ApoOOBUX (HaKTOPHUX IUIAHIB.

[Ticns moOynoBu MaTpuii GakTopis i iX piBHIB Oy-
IYIOTh AlarpaMy po3CiroBaHHS Pe3yNbTaTiB criocTepe-
KEHb 3a piBHsIMHU (pakTOpiB. BoHu 103BOISIIOTE MOOYTY-
BaTH MaTeMaTH4HI Mojeli nporecy [1].

PizHuIs Mixk cepeHiME 3HaYeHHSIMU 1-TO (hakTOpa
JUISl BEPXHBOTO 1 HKHBOTO PiBHIB BU3HAYAE JCSKOIO Mi-
poto BIUIMB (pakTopa Ha mapameTp onTuMizanii. PizHu-
IO CEPEe/IHIX 3HA4YCHb Ha Jiarpami po3CiroBaHHS BUpa-
KaroTh Uepe3 MelianHy.

BizyanbHe BUSABICHHS TOMIHAHTHHX (DaKTOPIB 3a Be-
JMYMHOIO METiaHW MOYKHA 3aMIHUTH METOJIOM, 1110 TPYH-
TY€ThCS Ha BU3HAYCHHI YHCIIa «TOYOK, 110 BUALISIOTH-
cst». 11lo GBI YKCIa «TOYOK, 1110 BUALISIOTHCS 1 10
OUTbII PI3HUII MeiaH, TO OUIBII 3HAYHUU (aKTOp.
EdexTuBHICTh BAKOPUCTAHHS METOY BHIIAJKOBOTO Oa-
JIAHCY BU3HAYA€THCS BUSBICHHSIM HAWOUIBII CYTTEBUX
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Tabmmis 2
[TopiBHAbHA XapaKTePUCTUKA OCHOBHYX aTPUOYTiB METOAY BUIIAIKOBOTO OaTaHCY
Ta alIPiOPHOTO paHXXMPYBAHHA
KntoyoBi Hanpamun MeTop anpiopHOro paHXnpyBaHHsA Metop B1MnagKoBoro 6anaHcy
306ip paHux AHKeTHi aaHi BunaakoBi aaHi, uncna
O6pobka gaHmx MobypoBa maTpuLi paHris Mobynosa matpuui dakTopis

MeTemaTnyHi piBHAHHA

Kputepin Mizeca-CmupHoBoi

Cnoci6 06po6Ku KoedoiuieHT kopenauii CnipmeHa

Pi3HMLA MK cepegHiMKM 3HaUeHHAMN 1-ro
dbakTopa And BEPXHbOTO i HXXHbOTO PiBHIB

Bisyanisauia Hiarpama ¢aktopis

[Hiarpama po3citoBaHHA pe3ynbTaTiB
crnocTepexeHb 3 MefjiaHoto

(hakTOpiB 1 3aEKHUTH BiJl MPaBUIBHOTO BUOOPY EKCIIe-
pUMEHTaNbHUX piBHIB. YacTo micis peanizamii ocminiB
MO’KHa TIEPEHTH 10 MOOYI0BM MareMaTHYHOI MOJIEN po-
1ecy abo HaCTYITHOTO eTaly JOCIiKeHb 0e3 JI01aTKO-
BHX gochiais [14].

VY Tabn. 2 HaBeJeHO MOPIBHSIBHY XapaKTePUCTUKY
OCHOBHHX aTpuOyTiB METO/Y BHIIaAKOBOTO OanaHCy Ta
anpiopHOTO PaHKUPYBaHHSI.

Ha ocHoBi nanux ta6m. 2 BuOGip JOMOMDKHUX pedo-
BUH JJIS1 PO3pOOKH M SIKOi JIiKapchKoi opmu 311iHCHNU-
JIM 13 3aCTOCYBaHHSIM METOAY arlpiOpHOTO PaHKUPYBaH-
HSI, TOMY 11O SIK OCHOBH, TaK 1 eMyJabraTopy OyiH Ti, SIKi
HaOLIBII BUKOPUCTOBYIOTH y (hapMalleBTHUHIH TEXHO-
JI0Tii, 3 BIIOMUMH XapaKTepuCTHKaMH, podizeM Oe3-
MIEKH, JOCBIIOM 3aCTOCYBaHHs. Tako) BU3HAYCHO, 11O
JUISL pO3B’si3aHHs Oarato(akTOPHUX 3aBJaHb GapMalieB-
TUYHOT TEXHOJIOTIT SIK METOJI alPiOPHOTO paHKUPYBaH-
HSl, TaK 1 METOJ] BUIAKOBOIO 0aJlaHCy € MOYaTKOBUMHU
eTanamu A0CiipKkeHb. [licns Bu3HaueHHs (aKTopiB Ha-
CTYITHUM €TaIrloM JOCIiPKEHb € 3aCTOCYBaHHS [IaHIB
JIUCTIEPCIIHOTO aHai3y.

Ilnanu oucnepciitnozo ananizy (MaTeMaTu4Hi Ky-
Ou, KBaZpaTy, nmapaseleninean) A03BOJSI0Th BPaXoBy-
BaTU JJOCUTH BEJIMKY KiIBbKICTh 3MiHHHUX (DakTOpPiB y Ma-
TpUIIi VIAHYBAHHS eKCIIEpUMEHTY. BOHM 103BOIISIIOTH Tie-
PEBIpUTH 3HAYYLIICTD JIHIHHUX e(EeKTIB PaKTOpiB, BH-
SIBUTH HasIBHICTH 200 BiJICYTHICTh B3a€MO3B’SI3KIB MiX
(hakTopamu, TOPIBHATH JUCIIEPCIiHI CTOCYHKH aHAIIi3y
3 TaOJIMYHUMU 3HaYeHHsIMU KpuTepito @imepa [1, 14].

OTxe, TOOy/IyBaBILIM MaTPHLIO IJIAHYBaHHS €KCIIe-
PHMIMEHTY 1 Ha TiICTaBi BUBYCHHSI Pi3HUX MAapaMeTpiB SIKOC-
Ti, MO)KEMO 32 MIHIMAJIbHOI KUIBKOCTI JIOCHIJIIB, Y MiHi-
MaJlbHI TEPMiHH 1 3 BUCOKOIO IOCTOBIPHICTIO BU3HAYHTH

HAWONTUMAJTBHIIINI CKJIAJT PO3POOITFOBAHOTO JTIKAPCHKOTO
3aco0y. J1Jist po3poOKH ONTUMAIILHOTO CKJIaJy M’ SIKOT JIi-
KapchKoi opmMu 00paii MaTeMaTHYHe IIaHyBaHHS eKC-
MIEPUMEHTY, 1110 CTAHOBHUTH TBOQAKTOPHUH JUCIEPCIHHUI
aHaJIi3 3 MOBTOPHUM YHCIIOM CHOCTEPEKEHb. Sk 00’ €KT
JOCIIPKSHHSI BUKOPUCTANHN eipHy 0J1itfo ueOpero 3BU-
YyaifHOTO, Ma3eBi 0CHOBH ((hakTop A), emyabraropu (pak-
top B). 3a pe3ysbTaraMu KOKHOTO BUIIPOOYBaHHS KiJib-
KiCHOTO BU3HA4YEHHsI TUMOITY, SIKWIl y TIeBHHI 4Yac Bif0o-
Py mpo0 nepeiioB y cepeJoBUIIIe pO3UYMHEHHS, BU3HA-
YHUJIM cepeHi 3Ha4eHHS (n=3) KiJIbKICHOTO BMICTY AJIS
10 MoaenbHUX 3pa3KiB JiKapChKOro 3aco0y. MaTpuiito
IUTaHYBaHHs EKCTIEPUMEHTY 1 pe3yJbTaTd BU3HAYCHHS
KizbkocTi (%) BUBLIbHEHHS TUMOJTY HaBeZeHO B Ta0I. 3.

HactymnHum erarom gociipkeHb Oyio BUBYCHHSI Mi-
pPH BIUIMBY KO)KHOTO (pakTopa Ta BHSBJICHHS B3a€MO-
3B’SI3Ky MK (paKkTOpaMu LUIIXOM NOOYIyBaHHS PSAiB
kputepiiB lyHKkaHa 3a KoXKHHM (hakTtopoM. Pesynsratu ma-
TEeMaTUYHOTO PO3PaXyHKY AMCIEPCIHHOrO aHaizy, Ipo-
BEJICHOT'0 Ha MiICTaBl OTPUMAaHUX KiJIbKICHUX ITOKA3HHU-
KiB SIKOCTI KO)KHOTO CKJIa/ly, HaBEICHO B TaO0II. 4.

Sk BuHO 3 Tabn. 4, 3HauenHs F_, ¢daxropa A (Bux
ocHoBH) Buie Bin F, ., oTxe, pakrop A Mae 3HaUHUH
BIUIMB Ha BUBUIbHEHHS THUMOJY 3 Ma3i. 3HaueHHs F
daxropa B (Bun emynbraropa) Takox Buine Big F . .
orke, pakTop B Tex 3HAUHO BIUIMBA€E HA BUBLILHCHHS
TUMOITY i3 Mazi. CrocrepiraemMo 1 neBHUN BIUIUB (hak-
TOPIB OJTMH Ha OJTHOTO.

[IpoBeneni po3paxyHKH JaId MOKJIUBICTb MOOYITY-
BaTH ] IepeBaru KpurepiiB JlyHkaHa:

3a aktopoM A: a, >a;>a, >a, > a, > a,>a, >4,
>a,>a;

3a ¢akTopom B: b, >b,>b,>b,>b,>D,.

CKCI

Tabnuug 3

Matpuis mraHyBaHHA eKCIIEPUMEHTY i pe3y/nbTaTy BU3Ha4eHHA (n = 3) BUBiIbHeHHA TuMoOny (y %)
3 Ma3eBMX HOCIiB BariHanbHOI 1ikapcbKoi popmu (iHTepsan 60 xB)

" Ckna Ma3eBuxX KOMMO3WLii BiANoBiaHO 4o Tabn. 1
a,b, a,b, a;b, a,b, asb, agh, a;b, agbs aybs a30bg
1 10,7 22,3 28,3 22,0 26,5 22,3 21,1 21,4 13,5 154
2 10,0 21,5 28,0 22,5 26,0 22,1 21,1 21,1 13,2 15,5
3 10,2 22,1 28,5 22,8 26,2 21,8 21,3 21,4 13,2 15,2
Cepepne 10,3 21,9 28,3 22,4 26,2 22,1 21,2 21,3 13,3 15,4
3HAYEHHs
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Tabmus 4
Pesynbraty gucnepciitHOro aHauisy 3 BUOOpPy OITHMaNIbHOTO CK/Iafy Masi
3 epipHOIO OJTi€I0 Yabpelro 3BMYAITHOTO

Ixepeno Cyma kBagpartis | Ymcno ctynenis CepepHin F Fra6n.

MiHNBOCTI (SS) csobogu (F) kBagpart (MS) exen. (p=0,05)
DakTtop A 565,31 8 102,31 11,4 3,9
OakTop B 341,72 2 93,45 6,3 3,3
3anmnLoK 253,60 20 18,3
3aranbHa cyma 1160,63 30

OTxe, 6aunMo, 10 CKIIaL a,b, Ma€ HAMBHII MTOKA3-
HUKHU BHUBIJIBHEHHSI TUMOITY, 11O JI03BOJISIE PEKOMEH/TY-
BaTH ILIeH CKJIaJ OCHOBH JJIsl BariHaibHOI Mazi. Came
OCHOBa a,b, 3a0e31euye MIBUJKE i TTOBHE BUBIIHHEHHS
ADI.

BucHoBknu:

1. Bu3HaueHO MareMaTU4HI MOJICII TJIaHYBaHHS CKC-
MEPUMEHTY 3 BHOOPY ONTHMAJIBHOTO CKIATy JUIS M’ Si-
KHX JIIKApCHKHUX (POPM, a came: MOJIEIb alpiopHOTO paH-
YKUPYBaHHS, BUMIAIKOBOTO OaJlaHCy ¥ MOAaJIBIIOTO AKC-
MepCciitHOTO aHai3y.

2. 3’COBAHO, 10 JJIsl PO3POOKH CKJI Ty M’SIKOT JTiKap-
ChKOi (hOpMH Ha MMOYATKOBOMY €Tarli JA0CHIKeHb Hail-
OLTBII MPUIHITHEM METOJIOM IUIAHYBaHHS eKCIIEPUMEH-
Ty € METOJI allPiOPHOTO PAHKUPYBAHHS 32 YMOBH, 1110 3a-
CTOCOBaHI1 JJONIOM1)KHI PEUOBHHH € ITUPOKO BUKOPHCTO-
ByBaHi y (hapMareBTHYHIi TEXHOJIOTii, 3 BITOMUMH Xa-
paKTEepHCTHUKAaMH, TpodisieM Oe3MeKH, T0CBIIOM 3aCTO-
cyBanHs1. [Ticnst BU3HaUeHHS ONTUMAabHUX (DAKTOPIB Ha-
CTYITHUM €TarioM JOCII/KCHb € 3aCTOCYBaHHS IJIAHIB
JTUCTICPCIITHOTO aHai3y.

3. CTyniHb BUBUIBHEHHS A1F0Y0T pEUOBHHHU TUMOIY
BU3HAUYCHO B JIOCIIIPKSHHSIX [N Vilro METOJIOM PIBHOBaXK-
HOTO JTiaJTizy Ta 3’sCOBaHO, 110 (PaKTop A BiJ OCHOBU Ta
¢axTop B Bix emynbraropa BUSBJISIFOTh 3HAYHNHN BILIHB
Ha BUBUILHEHHS] TUMOIY 13 Ma3i. CKJia]) Ha OCHOBI KOMOi-
Halii minepuH : BaseniH (6:1) tTa Emyneratop T-2 (5 %)
MaB HaMBHIII TTOKa3HUKU BUBLIbHEHHS TUMOITY (28,3 %),
ToMy Horo Oyno oOpaHo AJIs BariHaJIbHOT Masi.

4. BusnaueHa 3HauynIicTs (hakTopis i moOya0BaHHUN
psia mepesar 3a kpurepiem JlyHkaHa J0BeNH, IO CTY-
MiHb BUBUIbHEHHS THMOJTY 3POCTAE 3a 3aCTOCYBaHHSI Ma-
3€BUX OCHOB, IO MICTATh TaKi TiApOoQiIbHI PEUOBHHH,
sk ninepus, [IEO,,,, po3unx ML Too.

5. Maremaru4He IUIaHyBAaHHS €KCIIEPUMEHTY J103BO-
JIMJIO BHUSIBUTH BIUTUB Oio(hapMalieBTHIHHUX (HaKTOPiB KOM-
MOHEHTHOTO CKJIaJy Ha CTYMiHb BUBUIbHEHHS THMOIY
(y %) 3 mazeBux HociiB. HaykoBo 00TpyHTOBaHO Ta pe-
KOMEH/IOBaHO JIJIsI TOAANIBIINX EKCIIEPUMEHTAIBHIX JI0-
CITi/IPKEHb CKJIaJl Ma3eBOi OCHOBH Ta eMYIIbTaTop /sl Ba-
riHAJILHOT Ma3i 3 OJIi€0 4aOpeIto 3BHUaiHOTO.

Konduikr inTepeciB: BigcyTHiil.
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M. B. 3apiukoBa, B. M. Tonouko, T. O. Aptiox, B. }0. Anonkina, JI. P. 3oia3e

IHcTuTyT migBumeHHs kBamidikanii crenianicTiB hapmarii
HanionansHoro ¢gapmarieBTHUHOro yHiBepcuTeTy MiHICTEpCTBa OXOPOHU 370pOB sl YKpaiHU

AocnimxeHHA npodpecinHol aianbHOCTI daxiBuiB papmauil
B Cy4aCHMUX yMOBaXx

MeTa po6oTu nonsrae y gocnigxeHHi ocobnusocTei npodeciiHoT AisnbHOCTI hbapmaueBTiB 3 Bignycky nikap-
cbknx 3acobiB (/13) Ta iHWMX TOBapiB anTe4YHOro aCOPTUMEHTY B Cy4acHUX YMOBaX, L0 XapaKTepu3yTbCs BUCOKUM
piBHEM PU3MKIB Ta HEBU3HAYEHOCTEN.

Matepianu Ta meToam 6a3yoTbCs Ha BUKOPUCTaHHI CTaTUCTUYHUX, HAyKOBUX i MOHOrpadivyHNX mMatepiarnis Ta pe-
3ynbsratiB 0cobMCTMX AOCHiAKeHb. 3aCTOCOBAHO HAYKOBI METOAM aHanidy, abCTpakTHO-NOrYHUIA, MOPIBHAHHS, ONMUTYBaH-
HS, coLionoriYHni (aHKeTyBaHHS ), 3 BUkopuctaHHam Google forms. B onuTtyBaHHi B3snu yyactb 194 caxisui papmadii
(DPP). O6pobnsnm pe3ynsTaTit 3 BUKOPUCTAHHSAM Cy4acHWX NporpaMHux npoaykTie Microsoft Excel.

Pe3ynbraTy Ta ix 06roBopeHHsi. BusHaveHo 3aranbHi BUMOru o opraHisadii pobodoro micusa papmavieBTa 3 Bia-
nycky nikapcbkmnx 3acobis. OkpecneHo Baxnuei NpodeciiHo-AinoBi akocTi ocobuctocTi PP (Bcboro 14), cepen sKnx
nepLue Micue nocigae HasiBHICTb hapMaLeBTUYHOI OCBITU, YMOBM YCMILLHOT NPOdeCiiHOT AisnbHOCTI (20 cnpsimyBaHb),
neperik okpemMux NpakTUYHUX gin, aki PP 3gincHioTs HanvacTiwe (13 gin). BuasneHo HeobxigHi NpakTUYHI HaBUYKN,
AKuMn MatoTb BonoAditn ®® B ymosax cboroaeHHs (10 HaBunyok). [locnigxkeHo ocobnmBOCTi BiABiAyBaYiB anTeku Ta ixHi
3anunTun Nig Yac cninkyBaHHs 3 ®d. 3’acoBaHO MOXIUBI BapiaHTU KOMYHiKaLii MiXX HAMW Ta NpodecinHoro pearyBaHHsi
®o 3 nornsay NpodeciiHOT €TVKM | JEeOHTONNOTrIT, NOBaXXHOTO CTaBINEHHS A0 BiABiayBaYiB 3a Oyab-AKux yMOB. BusHavyeHo
ocobnumeocTi cninkyBaHHs PP 3 iHWKMMKM cnewianictaMmm OXOPOHU 340POB’A, 30KpeMa fikapsiMy Ta Koreramu B anTedi.

BucHoBkuW. Pe3ynbsrat NpoBeAeHOro OnMTYBaHHA LO3BOSIUIIN BU3HAYMTU OCOBNMBOCTI NPOGECINHOT AisiNbHOCTI
®d B cyvacHux ymoBax. NpaBunbHe OLiHIOBaHHS Ta palioHanbHe BUKOPUCTaHHS KagpoBOro noTeHuiany O3BONse
NMO3UTMBHO BMIMHYTM HA €KOHOMIYHI NOKa3HUKN AiSNbHOCTI anTekun, apmaueBTnyHe 3abe3neveHHs HaceneHHs, me-
OVYHUX BIICBKOBUX i LIMBINBHUX YCTAHOB B YMOBaX CbOrOAEHHS MiJ BMMBOM KPU30BMX SIBULL.

Knroyoei crioea: npogpecitiHa disinbHicmb, ¢haxisui chapmauii; 8ionyck nikie; ghapmauesmuyHe 3abe3rneqeHHs

M. V. Zarichkova, V. M. Tolochko, T. O. Artiukh, V. Yu. Adonkina, D. R. Zoidze

Institute for Advanced Training of Pharmacy Specialists of the National University of Pharmacy

of the Ministry of Health of Ukraine

The study of the professional activity of pharmacy specialists in modern conditions

Aim. To study the peculiarities of the professional activity of pharmacists in dispensing medicines and other phar-
macy products in modern conditions, characterized by a high level of risks and uncertainties.

Materials and methods. Materials and methods are based on the use of statistical, scientific and monographic
materials and the results of our personal research. Scientific methods of analysis, abstract and logical, comparison,
surveys, and sociological (questionnaires) methods using Google forms were applied. A total of 194 pharmacy special-
ists (PhS) took part in the survey. The results were processed using modern Microsoft Excel software products.

Results and discussion. The general requirements for the organization of the pharmacist’'s workplace for dis-
pensing medicines have been determined. Important professional and business qualities of the personality of PhS
(14 in total) have been identified, among which the first place is occupied by the presence of pharmaceutical education,
the conditions for successful professional activity (20 directions), a list of individual practical actions that PhS perform
most often (13 actions). The necessary practical skills that PhS should possess in today’s conditions (10 skills) have
been identified. The features of pharmacy visitors and their requests during communication with PhS have been studied.
Possible options for communication between them and professional response of PhS from the point of view of profes-
sional ethics and deontology, respectful attitude to visitors under any conditions have been clarified. The peculiarities
of communication between PhS and other healthcare specialists, including doctors, and colleagues in the pharmacy
team have been determined.

Conclusions. The results of the survey made it possible to determine the peculiarities of the professional activity
of PhS in modern conditions. The correct assessment and rational use of human resources can have a positive impact
on the economic performance of the pharmacy, pharmaceutical supply of the population, medical military and civilian
institutions in today’s conditions under the influence of crisis phenomena.

Keywords: professional activity; pharmacy specialists; dispensing of medicines; pharmaceutical support

Beryn. ©@apmartiisi € BaXJIMBOIO CKJIAIOBOIO Taly3i  CHPHUSTH PaliOHAIBHOMY 3aCTOCYBaHHIO JIIKiB, 37iH-
OXOPOHHU 3710pOB’sl YKpaiHu, 110 Yepe3 CIeLialbHO Op-  CHIOYM (hapMaleBTUUHY OMIKY IIif Yac iX BiAIMYCKY.
raHi3oBaHy anTeuHy MEpeXy MOKJIMKaHa peanizoByBa- Hapasi B YkpaiHi B yMOBax KpU30BOTO CTaHy, CIIPHYH-
TH (hapMalieBTHYHE 3a0€3MeUCHHS HACEICHHS Ta MEAWY-  HEHOTO BifICHKOBOIO arpeci€ro, Ha anTe4Hi 3aKJaau 1o-
HUX 3aKJaJliB (IIMBIJIbHUAX Ta BIHCHKOBHMX) HEOOXIIHUMH  KJIJICHO BEJIMKY BiNOBiaNbHICTh. le BUKIMKAaHO 3Mi-
Jikapcbkumu 3acobamu (JI3), memraanmu Bupodamu (MB),  HOro yMOB (yHKIIIOHYBaHHsI Mifl BIUIMBOM PI3HOMaHITHHX
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(baKTOpIB 30BHIIIHLOTO CEPEIOBHUIIA, 30KpEMa, CIIPUYH-
HEHUX YCKJIQJHEHOIO COIiaJIbHO-IeMOrpadiuHo0 CH-
Tyarli€eto, mpodaeMaMy PUHKY Tpalli, 3HUKEHHSIM PiBHS
JKUTTS HACEJICHHS Ta HOTO IUIATOCTIPOMOYKHOCTI TOIIIO.
KpiMm TOTO0, 3HaUHWH BITUB Ma€ 3pOCTaHHS piBHS 3a-
XBOPIOBAHOCTI HACEJICHHSI, 3aTOCTPEHHS XPOHIYHHX 3a-
XBOPIOBaHb Ta BIJICYTHICTh HAJIGKHUX CaHITAPHO-EITi/Ie-
MIYHHMX YMOB, IIOBHA a00 4aCTKOBA BIJICYTHICTb B OKpe-
MHX perioHax 3aKiIajiB OXOPOHH 3/I0POB’sI Yepe3 aKTHB-
Hi BIHCBHKOBI MOAIi a00, HABIAKH, 3HAYHE 301IbIICHHS
HaBaHTAXCHHS Yepe3 Mirpariiro HacejaeHHs 10 OUTbI Oe3-
NEYHUX MiCIlb pokuBaHHs. Tox TpeOa BKUBATH BilIO-
BIJTHUX 3aXO/IB JUIsl 30epeKEHHS HAJIS)KHOTO PiBHS (ap-
MaleBTUYHOTO 3a0€31IeueHHs HACEJICHHSI Ta 3aKJIaIiB 0XO-
pOHHM 310pOB’s 3 oAy Ha JaedinuT daxiBiiB Gapma-
il (OD), iX TpyAOBY MIrparito Tomio.

VYce 1ie cTBOPIOE YMOBH ISl 3HAYHOTO 3POCTAHHS
PIBHS HaBaHTAXXCHHSI HA alTeYHI 3aKJIau, AISUTbHICTh
SIKX TIEPECiuHi BiB1lyBayl CPUHMAIOTh SIK OJTHY 3 Haii-
BKJIMBIIINX Y CHCTEMI OXOPOHH 3/I0POB’sl, a PO3IMOYH-
HAaEThCS BOHA came Bij crinkyBaHHs 3 DD, Tomy ak-
TyaJbHUM 3aJIMIIAETHCS TUTAHHS MPOQECiiHOT KoMITe-
TEHTHOCTI, OCOOMCTICHMX Ta MII0BUX sKocTer DD,
V¥ 3B’s13Ky 3 00’ €KTUBHMMH KaAPOBUMH IIPOOIEMaMHu, 3y-
MOBJICHUMH BIMCHKOBUMHU JIisiMH, 110 JIIIEH31HHIX YMOB
OyJI0 BHECEHO 3MiHHM, HANIPHUKIIA, JO3BOJICHO TIPAIIO-
BaTW B alTEUHUX 3aKIaJIaX CTYJCHTaM 3aKJjaJiB BUIIOT
ocBiTH. be3yMOBHO, Ha CbOTOIHI MaeEMO IILIUI MepeITiK
JIOKYMEHTIB, 1[0 PEerJIAaMEHTYIOTh 3a3HauCHI TUTaHHS,
30KpeMa npodeciiHui cTanIapT Ta KBamdikaliiai xa-
PaKTEepPUCTUKH, OCa0Bi iHCTpYKLii [1, 2].

VY nacranoBax BOO3 Tta 3akoHomaBcTBi Kpain €C
TaKOX 3a3HAa4YCHO BXKJIMBICTH (PYHKIIN Ta 000B’SI3KIB
DD, a came: 3a0e3ICUCHHS HAJIXKHOT SIKOCTI (papMarieB-
TUYHOT TIOCITYTH Mij Yac BiAmycky JI3; KOHCYIbTyBaHHS
HIOJI0 PeUenTypHHX i 6e3penenTypuux JI3 i iHmmx To-
BapiB alTEYHOTO aCOPTHMEHTY; (hapMaleBTHYHA OITiKa
i yac BUOOpy Ta peaiizamii JI3 npupoaHoro i CUH-
TETUYHOI'O IMOXOHKEHHS IUIIXOM OLIIHIOBAHHS CITIBBII-
HOUICHHS] pPU3HUK/KOPHUCTh, CyMICHOCTI, 13 BpaxyBaHHIM
ixHiX O0i0o(apManeBTHYHUX, PapMaKOKIHETHUHUX, (ap-
MaKOJUHAMIYHUX Ta (DI3MKO-XIMIYHMX 1 XIMIYHUX OCO-
OJIMBOCTE, TOKA3aHb/IPOTHITOKA3aHb JI0 3aCTOCYBaHHS,
3 OIJISI/IY HA JIaHi PO CTaH 37I0pPOB’ st KOHKPETHOTO XBO-
poro; 3arno0iraHHs PO3MOBCIOKEHHIO HESKICHUX, (Dajlb-
cudikoBaHUX Ta He3apeecTpoBaHux JI3; 3a0e3neucHHs
HaJIe)KHOTO 30epiranHs JI3 Ta iHIIUX TOBapiB anTeyHo-
IO aCOPTUMEHTY BIAMOBIAHO 10 TXHIX (Hi3HMKO-XIMIYHHUX
BJIACTHBOCTEH Ta BUMOT' YHHHOTO 3aKOHO/IABCTBA Y 3a-
KJIaJ1aX OXOPOHU 37I0POB’sI; IPOBE/ICHHS aHAIli3y ME/IH-
KO-COIlialIbHUX NIOKAa3HUKIB PO3BUTKY OKPEMHUX BEPCTB
HACEJICHHSI, PEriOHIB Ta CYCIIJILCTBA 3arajoM; B3aEMO-
Iist B mpodeciiHOMY cepeIoBUIL; 31iCHEHHs Oe3re-
pepBHoro npodeciitHoro po3BUTKy [3-5].

3a3HaveHe CBiJUUTBH PO JOLLIBHICTh HAYKOBOTO BH-
BUCHHSI AisuibHOCTI DD 3 Biamycky JI3 y cydacHux ymo-
BaX, KOJIM BILTMBAIOTh PU3UKH PI3HOTO XapakTepy — BO-
€HHI, (DIHAHCOBI, MPUPOAHO-EKOJIOTIHHI, JeMorpadiuni
tomo. [TutanHs cTOCOBHO mpodeciiiHOl IisTbHOCTI
O B ymMOBax anTeuyHUX 3aKIaJ(iB, IVIMHHOCTI KaJIpiB,

(hopmyBaHHs IpodeciiHOro MiKpoKIIiMary pparMeHTapHO
JIOCIII/DKYBaIHU ¥ paHimie [6-9]. Ane okpeMo AisUTbHICTh
(hapmareBTiB y Cy4yacHUX CKIIQJHUX COLIaIbHO-EKOHO-
MIYHUX YMOBaX, ITOB’SI3aHUX 3 BIICBKOBHMH JiSIMH Ha
Teputopii YKpaiHu, TOCKOHAIO HE BUBYAJIHM, IO i 3y-
MOBHMJIO METY HAIIOTO JOCIIIKSHHSI.

Meta po6oTH mossirae y T0CiiKeHHI 0cOOIMBOC-
Teil podeciiiHol AiSITBHOCTI (hapMaleBTiB 3 BiAIMYCKY
JKapChKKX 3aCO0IB Ta IHIIKUX TOBAPIB aITEYHOTrO acop-
TUMEHTY B CY4aCHUX YMOBAaX, L0 XapaKTEePH3YIOThCS
BUCOKHM pPiBHEM PH3HKIB T2 HEBU3HAUCHOCTEH.

Marepiaau Ta Mmetoau. BukopucroByBaiu iHpop-
MalIlifo Mpo JeprKaBHE PEryJIOBaHHS AisUTHHOCTI 3aKIia-
JiB OXOPOHH 37I0POB’SI B YMOBaxX BOECHHOTO CTaHy Ta BILIU-
BY PHU3HUKIB PI3HOTO XapaKTepy, Marepiaji HayKOBUX ITyO-
JiKamiid 1 MoHOrpaiYHUX BUAaHb BITYM3HSIHUX Ta 3a-
KOPZOHHUX HAyKOBIIIB 3 MUTaHb MpodeciitHol AisTbHOC-
Ti @D, pe3ynbTaTé 0COOUCTHX TOCIIIKEHb, 3IHCHEHUX
npoTsiroM 2023 poky, y KpU30BUX YMOBaX CbOTOJCHHS.
3acTOCOBYBAJIM TaKi METONIU: aHATI THIHHUH, a0CTPaKTHO-
JIOTIYHUHN, TOPIBHSHHS, 31CTaBJICHHSI, COI[IOJIOTYHI (aH-
KeTyBaHH:), BUOIPKOBI crioctepeskenHs. OOpoOKy pe-
3yJIBTaTIB 31IHCHIOBAIIN 3 BAKOPUCTAHHIM MPOTPaMHHIX
nponykriB Microsoft office [10, 11].

Pe3ynabTarn Ta ix odroBopenHs. Y cBoix Jocii-
JDKEHHSIX BUXOAMJIH 3 TOTO, IO B YMOBaX ChbOTOJIECHHS
OO 3 Bigmycky JI3 anTedHoro 3akiay JIye 4acto € rnep-
UMY Ta €TUHUMH (PaxiBLUSIMU CUCTEMH OXOPOHHU 3J10-
POB’sl, 1O KOT'O 3BEPTAIOTHCS BiJ[BIyBadi 11010 Tpo0IIe-
MU 31 370pOB’sIM, aJi’Ke TX AOCTYII J0 JIiKaps Ta npode-
CIiHOT MEIMYHOT JOTTOMOT'H OyBae 0OMex)eHu abo He-
MOXJIMBU#. TOMy 1111 4ac MPOBECHHSI TAKUX JAOCIIIKCHb
3BEpTaJIM YBary Ha repesiik HeOOX1IHUX 3HaHb Ta MpakK-
TUYHUX HABUYOK, Ha siki DD Moxke criupaTuch mija yac
BUKOHAHHS CBOIX 00OB’sI3KIB.

Jnst mpoBeneHHs onnaiiH-onutyBaHHA O Oyro cTBO-
peHo ankety. Posnonin pecnionaeHTtis ®® BiamnosigHo
JI0 TI0caJl B alTeYHUX 3aKiIagax HaBeleHo B Taom. 1.

Jlo onuTyBanHs Oyito 3amy4deHo 194 ocodu, cepet IKuxX
xiHok — 182 (93,8 %), yonosiki 12 (6,2 %). Lli ®D
001fiMar0OTh MOCA/IX B PI3HUX alTEUHUX 3aKjajiax, siKi 3a
(hopmoro BrIacHOCTI € TipuBaTHUMU — 174 ocodu (98,7 %),
nepxxasaumu — 14 (7,2 %), komyHansauMu — 6 (3,1 %),
a posramoBaHi B mictax — 184 (94,8 %), cenax — 10
(5,2 %) (tabm. 2).

Vei @D marorh HOCTATHIN 3arajibHUNA CTaX 1 CTax
pobotu 3a cremianbHICTIO (Tadm. 3).

AHKeTyBaHHS Ta €KCIIEPTHE OL[IHIOBAHHS IIPOBO/IH-
71 aHOHIMHO 3 BUKopHcTaHHsM Google forms. Y3romxe-
HICTh JyMOK PECIIOH/ICHTIB BU3HAUAJIN YePe3 CYKYITHHI
1H/IEKC, SIKUH pO3paxoBYBald Ha OCHOBI OLIIHKU iXHBOT
KOMITETEHTHOCTI 33 paHrOBOO 11KajI0t0 Bif 1 10 0. [pymy
DD, gxuxX 3aTyIHIH 10 JOCTIKSHHS, CKIIAIH Ti, Y KOTO
e inaexc 0ys He menme 0,5 [10, 11].

3 oy Ha BaroMicTh mpodeciiHol AisuTbHOCTI (ap-
MalleBTiB 3 Biamycky JI3 anTeuHoro 3akiaay aHKeTyBaH-
HSI [IEPIIOYEPTOBO JAJI0 HAM 3MOT'Y OKPECIIUTH OCHOBHI
HAIPSIMH JIOCITI/PKEHbB: 3arajibHi BUMOTH JI0 30BHIIIHBOTO
Uiy O Ta pododoro Miclis, BUMOTH 10 rpodeciiiHol
JUSUTBHOCTI, 3’ICyBaHHS HEOOXIHUX KOMIIETEHTHOCTEH
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Tabmmusa 1

Posnopin pecrioHieHTiB BiAIOBiHO
110 TIOCAJ] B alITEYHUX 3aK/Tajlax

Tabmmgs 2

Posnofinn pecrioHeHTIB 3a TUIIOM
aNTeYHNUX 3aK/IafliB

Ta IX OCHOBHHX CKJIQIOBHX (IIPAKTMYHMX HABUYOK 1 3HaHb,
HaiyacTille 3aCTOCOBYBaHMX ), 0COOIMBOCTEN 1MOOYI0-
BM KOMYHIKalliiiHOTO MPOLECY 3 BiABiJyBauaMu, KoJie-
ramu, KepiBHULITBOM, JTIKAPSIMH.

JocmimkeHHs 3aCBiq4miIn, o st poO0TH 3a Tep-
LIMM CTOJIOM anTe4yHoro 3aknany ®d maioTe A0Tpu-
MYBAaTHCh 3arajbHUX BUMOT, 3-IIOMIX SIKUX BiJIOBiAHO
JI0 OLIIHKH PECIIOH/ICHTIB MOYKHA BUOKPEMHUTH BaXKJIUB1
(reoOxinHi), OaxkaHi Ta 10naTKoBi (puc. 1).

3’scoBaHO, 110 10 3araJibHUX NUTaHb npodeciiHoi
nismpHOCTI @ 3 BiANycKy penentypHHUX i Oe3peuer-
TYypHHX JIIKiB HEOOX1AHO BiAHECTH OpraHizauio pooo-
40ro micil. PecrionieHTn BBaXaroTh, 110 BaXKJIMBO Bpa-
xoByBaTd 11 BUMOT, 3-IOMIX SIKUX 9 BaroMux (OCHOB-
HUX) Ta 2 OaxaHi (Tabm. 4).

PazoM i3 TuM, Taki BUMOI'H 3arajbHOTO XapakTepy
3a0€3MeuyIOTh JIMIIE YMOBHU JJIsl YCIIIIHOI AisTBHOCTI
DD i He OKPECIIOI0Th BUMOTH 10 caMoi mocaau. Tomy
L€ MUTaHHS PO3MISHYIIN OKPEMO.

Baxnusi

I

MNocapa KinbKicts N® Tvin anTeyHoro 3aknagy Kinbkictt
abc. | % 3/n abc. | %

KepiBHUMKN: 3aBifyBayi / AnpekTopu 1 | AnTeka mepexxeBa 92 | 474
anTeYyHMX 3akNagiB Ta iIX 3aCTYNHUKN; 2 | AnTeka caMocCTiliHa 80 |41,2
3aBigyBaui anTeuHunx CK.J'Ia,lJ,iB Taix 76 | 39,2 3 | AnTeunnii nyHkT 12 | 62
Saviaysal BlAALTy AMTRUHOTO SAKNGAY 4_| Anmesnni cina 10 | 52
DapmaLesTi 44 227 3aranom 194 | 100
AcucteHTn papmaueBTa 74 | 38,1 Ta6mus 3
3aranom 194 | 100

Posnonin pecioHAEeHTIB 3a 3arajIbHUM
Ta CHeliaTbHUM CTaXKeM Po6oTH

Kinbkicte OO, 10 MaloTb CTax
Crax poboTun 3arasibHumn 3a cneuianbHicTio
abc. % abc. %
[o 5 pokis 20 10,3 40 20,6
6-10 pokiB 34 17,5 42 21,6
11-20 pokiB 20 46,4 80 41,3
MNMoHapg 20 pokis 50 25,8 32 16,5
3aranom 194 100 194 100

Tak, 3’sicyBasiu, 1110 B YMOBaX CbOTOJICHHSI JIO BayKJIU-
BHX HaJIeX)aTh 14 BUMOT, cepe/I sIKUX, 32 OI[IHKOO pec-
MOHJICHTIB, TMEpIe MICIe MOCIa€ HASBHICTh JIUILIO-
Ma, IO MATBEPUKYE 3100y TTs (hapMaleBTUUHOI OCBi-
™ — 93,8 %, notimM i1yTh BignosinaibHicTh — 91,8 %,
yecHicTb — 90,7 %, nopsiaHicts — 90,7 %, 100po3udIu-
BicTh — 87,6 %, opi€HTallis Ha BiJ[BilyBaua Ta KJIi€HTO-
opieHtoBaHicTh — 82,5 % (Tadm. 5).

96,9 %
81,4 %

I 74,2 %

Ha BnacHui poscyn

38,2 %

BaxaHi

H BigcyTHICTb ACKpaBoro MaHikiopy

B HasaBHiCTb ronoBHoro y6opy
OxanHnn Bumsa

= PipMoBUIA OAAr 3 NOrOTUNOM

67,0 %

433 %

H BigcyTHICTb SicKpaBoro Makisky
3axucHa macka
= HasBHicTb 6erpxuka 3 MIB

Puc. 1. 3aranbHi BUMOMM 40 30BHiLWHLOMO BUMsAAY O 3a nepLunmM CToNoM anTeku



NEWS OF PHARMACY 1 (107) 2024 ISSN 2415-8844 (Online) 83
Tabmuusa 4
3arajbHi BUMOTH JI0 opraHisauii po6oyoro micia @D 3 Bigmycky mikiB
Kinbkictb
€CMOHAEHTIB,
Bumorn quo nimgmmanm
abc. %
Baeomi (ocHOBHI)
!‘laﬂBHiCTb Komn'toTepa 3 NiLeH30BaHMUM NPOrpamMmHiIM 3abe3neyeHHAM Ta LBUAKICHUM 184 948
iHTEpHETOM
HasBHicTb 6e3neyHnx yMOB npadi, HaABHICTb 6e3MeYHOro YKpUTTS, aNlbTepPHATUBHI Jxepena
XKMBNEHHA / enekTpoeHeprii (reHepanpM, aKymynﬂTgpm? Ta OCBiT.ﬂeHHFl (6e3ppoToBi nixTapi 178 918
TOLLO), anTeyKa 4nAa HajaHHA nepLioi fonomMoru, Ae3iHbikyBanbHi po3unHM Ans 06pobKu pyk, !
3axVICHe CKJI0, KHOMKa 1A TEPMiHOBUX BUKIIVKIB TOLLO
KaHuenapcbke npunaggsa, 3acobu ana oGopMieHHs BITPYH TOLWO 176 90,7
Cend 164 84,5
[NoBinkoBa nitepatypa oo 3aiicHeHHs dapmMaLeBTMYHOT oniku Ta o6iry J13,“Orange book” 152 78,4
[DosinkoBa nitepatypa, AKa pernameHTye BUMOIM 10 AKOCTI J13 Ta MeguuHnx BMpobis, 148 763
¢dapmakones !
IHpopmaLia npo pedepeHTHI LiiHW, AepKaBHi, perioHasbHi Ta MicLLeBi Nporpamu 142 73,2
3pyyHi eproHoMmiyHi Mebni: cTonu Ta wadu 3 BUCYBHUMY LWYXAALAMU, PO3CYBHUMM CUCTEMAMM 130 67.0
TOLWO
IHbopmauin npo cncremy BHYTPILUHIX | 30BHILLHIX KOMYHiKaLil, aganTauil nepcoHany Ha 130 67.0
pob6oyomy miculi !
baxaHi
LLladu 3 NoOBOPOTHMMY CEeKLisMM 94 48,5
PerynboBaHi cTinbLi 76 39,2
3 Tabm. 5. BugHO, Mo cepen BUMor 10 Od takox € Tabmua 5
BHMOTH, SIKi PECTIOH/ICHTH 3a3HAYMIIH K OakaHi: BOJIO- Ocobucrichi Bimoru 10 GO
JIIHHS 1H03eMHOI0 MOBOIO — 60,8 %, 3HAHHS IT0JI0KECHD
YHHHOT'O 3aKOHOABCTBA — 53,6 %, BMIHHS Ha/IaBaTH Tep- Kinbkictb
1y MenuaHy joromory — 50,5 %, mocsin po6oTu 3 Bijl- BUMOM pECI'!OHAEHTiB,
nycky JI3 — 49,5 %. Lo niaTprumanu
Hocnimxenns 3acBiguniy, mo O y cBoiii mpode- abe. %
CiiHIH AiSTTBHOCTI MAIOTh CITUPATHCh HA LTy HU3KY pi3- Baxnusi
HOBEKTOPHHX 3HAaHb. 32 Pe3y/IbTaTaMy OTUTYBAHHS CKJIa- Haﬂ'BHiCTb dapmaueBTUYHOT 182 938
JICHO PEUTHHI BAXKJIMBHX 1 HEOOX1IHUX 3HaHb (20 yrpy- | OCBITU '
MIOBaHb ), Ta0II. 6. BignosiganbHicTb 178 91,8
3HaHHS 32 3a3HAYCHUMH TPYyIaMu M03BOJISTIOTh DD | YecHicTb 176 90,7
OyTH CIIPOMOXKHUMH JI0 TIEBHUX MPAKTUYHUX Jil B yMO- MNopagHicTb 176 90,7
Bax cporozieHHs. Cepell HUX MU BUOKPEMUIIU HAMOLIBII | [o6pO3nUnmMBicTb 170 87,6
4acTo 3arpelyBaHi, AKi 3rpyIyBaju y 2 KaTeropii: BaX- | OpieHTallia Ha BigsiayBaua, 160 875
nuBi (moTpibHi) 1 6axani. Ha nyMKy pecrioHzieHTiB, ce- | KNieHTO-OpieHTOBaHICTb ’
pea mpakTHuYHUX Ail (yMiHb) 11 Hamexarb 10 BaXIIH- BaaHHsA nigBuLLyBaTL CBIlA 144 742
BHX, a 2 — 110 OakaHux (Tabi. 7). Npo¢ecinHnii piBeHb ’
3’s1cOBaHO, 10 I BAKOHAHHS MPAKTUYHUX il DD CTpecocTinKicTb 144 74,2
TIOBHHHI MaTH I i OKpeMi PaKTUYHI BMIHHS Ta HABUUKH. | LindpoBi KOMNETeHTHOCTI 142 72,2
Jlo TaKoi rpynu HaBUYOK SIK BaXKJIMBi (HEOOXinHI) 10-  |IHiuiaTvBHICTb 134 69,1
UIIBHO BifHECTH 9 1 1€ O/IHY — SIK OaxaHy. 3BKAIOYN | BoyiogiHHSA epKaBHOK MOBOK 128 66,0
Ha MKy PECIIOH/ICHTIB, CHOPMYBAITH PEHTHHE, Pe3YNb- | 3narHicTh NpaLoBaTh B KOMaHA] 128 66,0
TaTH SIKOTO HABEJIEHO B Tall. 8. BaxaHi
Bin mpodecionanizmy, HOBC,I[?HI(I/.I 1 KOMyHIKaUIiHUX  [gon [iHHA IHO3EMHOIO MOBOIO 118 608
HaBUYOK (hapMarieBTa BQIEHKUTD 1 AKICTE (.I)alf).MaI_IeB”.FI/I‘I.— 3HAHHS NONOKEHD YNHHOTO
HOTO 06cnerByBagHg, 132]10BOJICHICTD BI/BI/YBAYIB, 1, | 3akoHopaBCTBa 104 53,6
3PEIITO0, CKOHOMIYHI PE3YNLTATH AIATbHOCTI ANTEKA.  [Byinua nanasaTh nepluy
Orxe, nouinbHo Oyno 3’scyBaru Bumoru 10 PO 3 1b0- | meguuny gonomory 98 50,5
IO HalpAMY. Jocaig po6oTy 96 49,5
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Tabmms 6

KinbKicTb pecnoHAeHTiIB,
lpynu 3HaHb 3a HanpAMamn Pentnnr Lo nigTprmanu
abc. %
AcopTumeHT J13 Ta MegnuHUX BUPOGIB 1 184 94,8
MopAagoK NPUNHATTA TOBapIB B anTeLi 2 178 91,8
MonoXeHHs HOPMATMBHO-NMPABOBMX aKTiB MPO PerynoBaHHsA obiry J13 3 174 89,7
Brmorun o mapKyBaHHsA Ta AKocTi J13 4 170 87,6
MNMopafoK TpaHCNOPTYBaHHsA Ta 3abe3neyeHHs HaneXXHoro 36epiraHHaA J13 5 170 87,6
Bumorwu caHiTapHo-npoTuenigemMiyHoro pexkmmy B anTeyHmx 3aKknagax 6 166 85,7
YmoBu peimbypcauii BaptocTi J13 7 166 85,7
MpaBuna BHYTPILHbOro TPYAOBOrO PO3MNOPAAKY 8 164 84,5
BrMOru HOpM OXOPOHM NpaLli, NOXeXHOT 6e3mnekn B NPodeCiliHii AiANbHOCTI 9 160 82,5
OcHoBM NpodeciiHOT eTUKM Ta fEOHTONOT T 10 156 80,4
IHdOopMaLiiHO-KOMYHiKaLiiHi TEXHONOTiT Ta KOMN'IOTEPHI cuctemm 11 156 80,4
MNpaBnna JinoBOro CninkyBaHHA 12 154 79,4
MNpasuna yTunisadii J13 13 154 79,4
MpaBuna papmakoTepanii 3 ypaxyBaHHAM GpapMaKoKiHETVKY Ta
dapmakoanHaMiKn 14 144 742
QapMaLeBTUYHNIA MapPKETUHT 15 140 72,2
OpraHi3auia, ekoHOMiKa Ta ynpasiHHA ¢apmali€to 16 118 60,8
MNpaBuna Ta HOPMaTMBHO-NPaBOBi BUMOTY 10 EKCTEMMNOPANbHOIo
BUrOTOBNIEHHA J13 17 112 >7:7
LiHoyTBOpeHHsA Ha J13 Ta MB 18 98 50,5
MeTtoan papmakonenHvx MeTogiB aHanisy 19 96 49,5
BepeHHsa ginoBoacTea 20 92 474
Tabms 7
I[Tepenik okpeMux npakTUIHUX Aiit (yminb) @D 3a mepuimm cTonom
aIITeYHOTO 3aK/IaJy B YMOBAaX CbOTOfIEHHA
KinbKicTb peCnoHAEHTIB,
MpakTnyHi gii (ymiHHA) PenTtuHr Lo NigTPUManu
abc. %
Baxnusi (nompi6Hi)
Bu3HauaTu pauioHanbHe npusHayeHHsA J13 1 168 86,6
BrikopucToBYyBaTV HOPMATVBHO-NPaBOBY 6a3y 3 peryntoBaHHsA 06iry J13 i MB 2 166 85,6
BuanaTv npobnemm B poboTi Ta BMITY IX BUNPABAATY 3 158 81,4
YIOCKOHaM0BATN 0COBUCTI 3HAHHSA Ta NPAKTUYHI HABUYKU 4 158 81,4
BrkopuricToByBaT 6a30Bi MONOXEHHA hapMaLEeBTUYHOTO MAPKETUHTY 5 154 79,4
EdbekTrBHO po3noainat poboumnin yac 6 148 76,3
MnaHyBaT 0COGUCTY POBOTY BIAMNOBIAHO O BUMOT anTeyHOro 3aknagy 7 148 76,3
3HaxoanTu iHbopMaLito Npo akTyanbHU acopTmMeHT J13 i MB 8 146 75,3
Bectu 06nik pyxy J13 i MB 9 144 74,2
AHanizyBaT 0coOUCTi pe3ynbTaTyi Ta KONEeKTUBHI AOCATHEHHSA 10 104 53,6
Bectn notouyHe ginoBoacTso 11 92 474
baxaHri
TakcyBaTu peLenTy, 30KpemMa Ha eKCcTemnopasibHe BUroToBneHHaA J13 12 86 43,3
BecTn npegmeTHO-KiNbKiCHUI 06MiK okpemux rpyn J13 13 48 24,7
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Tabmmsa 8

HepeniK OKpeMUX IMMPAaKTUIHUX YMIHI) Ta HABNMYOK, AKUMI MAIOTb BOJ'IO)IiTI/I oD B YMOBax CbOTOAEHHA

49,5 %

KinbkicTb pecnoHaeHTiB, %

Pigko IHKONN

YacToTa BUHUKHEHHS

50,5 %
43,3 %

KinbKicTb peCnoHAeHTiIB,
MpaKTyHi BMiHHA Ta HABUYKM Pentunr Lo nigrpumanu
abc. %
Baxnugi (HeobxioHi)

BmiHHA onpalboByBaTK €NeKTPOHHI peLenTn 1 188 96,9
JoTpumyBaTrcb opraHisadii Ta nopsagKy 36epiraHHsA J13 Ta MeguyHUX BUPOGIB 2 182 93,8
lNpoBeaeHHA NepeBipKM NPaBUIbHOCTI MPU3HAYEeHHA i Jo3yBaHHA J13 3 176 90,7
30iMCHeHHA BXigHOro KOHTposto AkocTi J13 Ta MB 4 170 87,6
3abe3neyeHHA [OTPUMaHHA BMMOT [0 opraHisadii obiry J13 Ta meanyHmx

BUpOGiB 5 166 85,6
[MpoBeneHHA nepeBipKM peuenTiB Ha NPaBWIbHICTb BUMNCYBAHHA 6 162 83,5
MNpoBeneHHA NpodecinHoro iHGopMyBaHHA BiABiAYBauyiB i Nikapis 7 148 76,3
3,Fl,iVICHeHHﬂ Bignycky J13 Ta MB nikyBanbHuM 3aknagam pi3Hux ¢opm 8 148 76,3
nignopAgKyBaHHA

[NocBig BBUEHHA nonuTy i cknagaHHa gedektypu /13 i MB 9 116 59,8

baxaHi
BMiHHA ekcTemnopanbHOro BUrotosneHHs J13 10 96 49,5
82,0 %
22% = ArpecuBHi
58,2 % = [Icuxi4yHO HeBPIBHOBAXEHI
53,6 % = OcobnuBi BiaBigyBaYi, SkKum
48,5 % notpibHa gonomora

BinnatoTb nepeary 3acobam
He[0Ka30BOi MeauLMHU

B YiTKO 3HatoTh, Lo iM NOTPIBHO Ta He
noTpebyloTb KOHCYNbTaLin

= KynytoTb Ans iHWKMX oci6

B BBiunuBei i Jo6po3nynmei

B Biggigysaui, ski He 6axatoTb
BiABiAyBaTU nikaps

Ayxe yacTto

Puc. 2. 3aranbHi BigoMOCTi Npo BiABiAyBadiB anTe4HOro 3aknagy B yMOBaX CbOrOAEHHS

PesynbraTi onuTyBaHHS 1010 BiJIBilyBaYiB anTey-
HOTO 3aKJIaJly YMOBHO MO)KHA 3TpyIyBaTH Tak (puc. 2).

3’s1COBaHO, 1110 BiJ BiJIBiJlyBa4iB anTeK HAIXOASITh
3alUTH, SIKI PI3HIATBCS 32 XapaKTEpOM Ta YacTOTOHO
(puc. 3). Tooro ®D mae OyTu roTOBUM MpodeciitHo Ha
HUX pearyBaTH.

B ymoBax ceorogeHHst @D mMaroTh TaKOX OpPi€HTY-
BaTHCh Ha MOXKJIMBI cUTYyallii mpodeciiiHoro criikyBaH-
H# 3 BijBigyBauamu (puc. 4).

CyuacHi ckiaJiHi yMOBH Mpatli (papMarieBTiB morpe-
OyIOTb BiJl HUX JOTPUMAaHHS IEBHUX YMOB 1 TPABHUII JUJISI
HAJIS)KHOTO (PapMaleBTUYHOTO OOCITYTOBYBaHHS BiJIBi-
nyBaviB (Ha 1boMy HarosomyrTh 80,4 % omuraHux

dd), 30kpema, MOBAXKHOTO CTABJICHHS 10 BiJ[BiyBayiB
(72,2 %), BuMoOr HpOQecCiiiHOI ETUKU Ta JCOHTOJOTT
(72,2 %).

[Tix yac nmpodeciitHoi AisUILHOCTI y (hapMaIeBTiB BH-
HUKAIOTh BITHOCHHH 3 IHIIUMH CIICIiaIicTaMU 0XOPO-
HU 37I0pOB’si, 30KpeMa 3 Jiikapssmu. JloCIiKeHHs 3a-
cBiumi, mo @O marTh OyTH TOTOBUMH JI0 CIIJIKY-
BaHHS 3 JKapsMH 3 METOI0 0O0rOBOpPEHHSI CIIBIpalli y
MIPOBEACHHI TIEBHHUX 3aXOMAIB 31 30€peKEeHHS 310POB’ s
HaceneHHs (52,6 % pecroHIeHTiB), pifiie — 3 00roBo-
pEeHHS €PEKTHBHOCTI Ta PalioHaJIHLHOTO BUKOPUCTAHHS
JI3 (47,4 %), KonerianbHOTO TAPTHEPCTBA B YXBaJICHHI
[IOTOYHUX pimeHb (45,0 %).
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64,9 %
64,9 % 63,9 %
454 %
371 %
IHKORnIN Oyxe yacto

KinbkicTb pecnonfeHTis, %

= TepmiHOBI 3annTh

(ypreHTHa gonomora)

= [TpuxoBaHi 3anuTun

(BUHMKaOTL Mg Yac CninkyBaHHSA)

HecdopmoBaHi 3anntn
(He 3HaloTb, WO came NoTPiGHO)

YMOBHO chOpMOBaHi 3anuTu
(Ha3unBae xBopoOy i 3anuTye
MOXINMBI cnocobu nikyBaHHS y D)

® CdchopMoBaHi 3anuTu

(Ha3uBae KOHKpeTHI J13 Ta MeanyHi Bupoobu)

Puc. 3. Buam 3anutiB, WO HagxoasTh Bif BiABigyBaYiB anTe4yHUX 3aknagis nig vyac cninkyBaHHS 3 OO

KoHcynbTauis woao 4o3yBaHHs
i pexumy BxuBaHHA N3

10

KoHcynbTauis Woao 3aMiHn B pamkax
MiXXHapogHOiI Ha3Bu

‘ 154

3pincHeHHst hapmaLeBTUYHOIT OnMiku
nig vac Bignycky 6e3peuentypHux J13

‘ 148

KoHcynbTauis woao BxvBaHHSA
DiETUYHUX 006GaBOK

‘ 118

HapaHHs aomeanyHoi gornomorun 54

KinbkicTb pecnoHaeHTIB

Puc. 4. Hanvacriwi Bunagku cninkyBaHHsa ®® anteyHoro 3aknagy 3 BiasigyBadamu

Bapro 3ayBaxxutu, mo y @D sk y 4iIeHIB TPYyIOBO-
IO KOJICKTUBY aNTeKd BUHUKAIOTH SK BHPOOHMUI, TAK i
0COOMCTI B3a€EMOBITHOCHHH 3 KoJIeraMHu. 3’sICOBaHO, 1110
TaKi BIIHOCHHU TIEPEBaYKHO HAIPABIICHI HA CTBOPEHHS
CHPHUATIMBOTO TICUXOEMOTIIiitHoTo KitiMarty (76,3 % Bif-
TIOBIJICH) B MeKaX BUMOT MTPOQECIifHOT eTHKH Ta ICOHTO-
gorii (70,1 %). Pinmie — crocyioTecsi 0OrOBOpEHHS MH-
TaHb YHUKHEHHS MOYKIMBUX TIOMIJIOK (49,5 % BuUMazKiB).

BucHoOBKM Ta mepcneKTHBU MOAAJBIIMX T0CTi-
JKeHb. 3’ ICOBaHO 3arajibHi BUMOTH J0 HisimbHOCTI DD
mBi BUMoru 10 @@ sk 10 ocobu, 110 00ifiMae moca-
Iy dapmarieBTa, a TaKoK TEeperTiK 3HaHb PI3HOTO CITPS-
MYBaHHS JUIsI YCITIOTHOI Mpod)eCiifHOl TisSITFHOCTI i
gac i KPU30BUX SBUII. BU3HAYEHO TIEpEIiK OKPEeMHUX

npakTHaHuX Aiff @D, AKi BOHU HAJACTIIIEe 3aCTOCO-
By10Th (13 miit), Ta IpaKTHYHUX HABUYOK, TKUMH BOHH
MOXKYTB BOJIOZIITH B yMOBax ChorofeHHs (10 HaBUYOK).

Jocmimkeno xapakTepHi Jii BiIBiAyBadiB anTeK Ta
3’SCOBAHO 1XHI 3aITUTH, 0 IKUX MAIOTh OyTH Tpodeciii-
HO roToBi ®D. OKpemo Bu3HaUYeHO BimHOCHHN DD 3 J1i-
KapsiMH 1 KOJIETaMH B TPYJIOBUX KOJIEKTHUBAX alTeK.

OTtpuMaHi pe3ylsTaTé CBiIgaTh PO 0COOTUBOCTI ITPO-
(eciitaoi misutbHOCTI @D 3 Bimmycky JI3 y cydacHuX
yMoBax. [lomiibHE iX Momanbiie BUBICHHS, SKE T03BO-
JUTH MMO3UTUBHO BIUIMHYTH Ha (hapMareBTHIHE 3a0e3-
IeYEHHS HACEICHHS, MEAUYHNX, BIHCHKOBUX 1 I{UB1JIb-
HUX 3aKJIa/IiB 3aTrajioM Ta IMMOKPAIIUTH KaapOBi PIllIeHHS
1010 MMiI00pY KaHaAuaaTyp Ha mocaau O,

KondurikT inTepeciB: BiacyTHIH.
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HamnionaneHuii papmaneBTHuHuil yHiBepcuTeT MiHiCTEpCTBAa OXOPOHU 310pOB’ s YKpaiHu

OuiHka dakTopiB BHYTPilLHLOMIPMOBOI JTIOANbLHOCTI

y papmaueBTUYHNX OopraHisayisx

MeTta po60Tu — BU3Ha4MTH hakTopu, L0 BNMMBAKOTb Ha PiBEHb NOANBHOCTI (hapMaueBTiB, Ta OLIHUTK CTYNiHb iX
BaXXIIMBOCTiI.

Marepianu Ta metogmn. OnnTyBaHHA (QHKETHE), METOAM JOrYHOro Ta rpadpiyHOro aHaniay, rpynyBaHHs Ta y3a-
ranbHeHHs!, ONMMCOBOT CTATUCTUKM.

PesynbraTty Ta ix 06roBopeHHs. 3a pesynsratamm aHKeTHOro onuTyBaHHA hapMaLeBTiB, ki NpautotoTb y dap-
MaLUeBTUYHUX 3aknagax YkpaiHu, oLiHEeHO (hakTopw, WO BNMBAKOTb HA NiABULLIEHHS NOANbHOCTI CNiBPOBITHNKIB anTek.
Bci dakTopu Bnnuey 6yno po3gineHo Ha kaTeropii, KoXXHa 3 SIKUX OXOMIE Tpu hakTopu, NoB’si3aHi HanpsiMom Ta
3MicTOM. BusiBneHo, Lo maTtepianbHe 3a0X04eHHs!, CTabinbHICTb, 6e3neka Ta yMoBM npaui HanbinbL BNMBakTb Ha
NOSANbHICTL (hapMaueBTIB 40 KOMMaHii, e BOHM MpaLooTb. Y 3a3Ha4YeHMX KaTeropisix HanbinbLwmnii BNvMB Ha Nosinb-
HICTb MatoTb BMCOKa onnara npawi, ageksatHa, cnpaBefnvea Ta npo3opa cuctema OoHyCiB i mpemin, 3py4Hui rpadik
po6oTK, cTabinbHICTb | BNEBHEHICTb Y 3aBTpaLLUHbOMY AHi Ta HasBHICTb coujiansHoro nakety. CepefHin BNvB MatoTb
Taki kaTeropii, sk noBara i BU3HaHHs1 LOCSIrHEHb, KOpropaT1BHa KyrbTypa Ta MOXIMBOCTI pO3BUTKY. PecnoHaeHTH BBaxa-
I0Tb, LLO KaTeropii dhakTopis, MOB’A3aHi 3 opraHizaLieto ynpaeniHHSA, BiGHOCMHM B KONEKTUBI Ta 3MiCT pob0TY MEHLLO
MipOIO BMMBAIOTh Ha iXHil piBeHb NOANLHOCTI. Takox 6yno po3pobneHo «[Mipamigy BHYTPiLLHBO(IPMOBOI NOSINBHOC-
Ti», AiKa Bigobpaxae BaxnuBiCTb dakTopiB NpobymKeHHSA Ta NiATPMMKN Y NpaLiBHYKA BiAYYTTS NOANbHOCTI 4O CBOET
KoMnaHii. 3a3HayeHo ii 38’930k 3 piBHAMK, CHOPMYnbLOBaHUMU B iepapxii notTped Macrnoy.

BucHoBKMU. 3 BUKOPUCTAHHAM METOAY aHKETHOrO OMUTYBaHHS OLHEHO d)akTopw, LLO BMAMBAIOTb HA CTBOPEHHS
Ta NigBULLEHHST NOSINBHOCTI CMiBPOBITHWKIB (hapMaLeBTUYHNX OpraHi3aLii, 3a CTyneHeM ixX BaxnuBocTi. Pesynsratu
OOCTiAXeHHA MOXYTb BUKOPUCTOBYBATU KEPIBHUKN hapMaLeBTUYHUX OpraHisaLii Ans BNpoBagKeHHs 3axodiB 3 nig-
BULLIEHHS NOSINBHOCTI MepcoHany.

Knrovoei cnoea: nosinbHicme nepcoxary; chapmauesm; anmeka; ghapmauesmuyHi op2aHizauii

I. V. Sofronova, S. V. Zhadko, G. S. Babicheva
National University of Pharmacy of the Ministry of Health of Ukraine

Assessment of loyalty factors of employees in pharmaceutical organizations

Aim. To determine the factors affecting the level of loyalty of pharmacists and assess their importance.

Materials and methods. Survey (questionnaire), methods of logical and graphic analysis, grouping and generali-
zation, descriptive statistics were used.

Results and discussion. Based on the results of a questionnaire survey of pharmacists working in pharmaceuti-
cal institutions of Ukraine, the factors affecting the increase in loyalty of pharmacy employees have been assessed.
All factors of influence are divided into categories, each of which includes three factors related to direction and content.
It has been found that financial incentives, stability, safety and working conditions have the greatest influence on the
loyalty of pharmacists to the company where they work. It has been noted that in these categories, high wages, an ad-
equate, fair and transparent system of bonuses, a convenient work schedule, stability and confidence in the future, and
the availability of a social package have the greatest impact on loyalty. Categories, such as respect and recognition of
achievements, corporate culture and development opportunities, have an average impact. Respondents believe that
the categories of factors related to the organization of management, relationships in the team and the content of work
have a lesser influence on their loyalty level. The “Pyramid of the staff loyalty” has also been developed. It reflects the
importance of factors for creating and maintaining an employee’s sense of loyalty to the company. Its connection with
the levels formulated in the Maslow’s Hierarchy of needs has been noted.

Conclusions. Using the questionnaire survey method, the factors affecting the creation and increase of the
employees’ loyalty in pharmaceutical organizations have been assessed according to the degree of their importance.
The results of the study can be used by managers of pharmaceutical organizations to implement measures to increase
the staff loyalty.

Keywords: staff loyalty; pharmacist; pharmacy; pharmaceutical organizations

Beryn. CporofiHi JIOSUITBHICTB TIEPCOHANTY BXKE HE HOBE
MOHSITTSL, aJie He MO)KHA 3allepevyBaTy HOro 3HaUyIiCTh
Ta BOKJIMBICTD /IS OpraHizaliil pisHux cdep AisTBbHOCTI.
JlosIBHICTB, SIK TIPaBUJIO, CIIOHYKAE MPaLliBHUKIB HE TIPOC-
TO BUKOHYBATH CBOIO POOOTY, a BUKOHYBATH ii SIKiCHO,
NPOAYKTUBHO Ta TBOPYO. JIOSUTBHI CIIIBPOOITHUKH 3a3BH-
Yaii OLTBIII MOTHBOBAHI Ta 3JTy4YEHi 10 CBOET poOOTH, OLITh-
1€ MPHUIUIAIOTH YBAark 3aBAaHHSIM, OUTBII CIPSIMOBaHI

Ha JIOCSITHEHHS I[1JIel KOMITaHii Ta 4acTillIe CITiBIpaIfto-
I0Th 3 KOJIETaMHt, MOKYTh I1IBHLIUTH 3araibHy e(eK-
TUBHICTh OpraHi3allii, 10 CBOEIO YEProro Moxe 3a0e3-
MEYUTH KOMIIaHil KOHKYPEHTHi nepeBary. JIosuibHi CcriiB-
POOITHHKY 3a3BUYal OiNIbIIe CXMIIBHI TPOTIOHYBATH 1H-
HOBAIIIHHI 1711 Ta BHOCUTH MTOKPAIIICHHS B PO00Yi Mpo-
necu, 00 BiUyBarOTh 3000B’I3aHHS MO0 YCITIXy KOM-
nanii. JIOsJBHICTH TMEpcoHaNy crpuse 30epeKeHHIO
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JOCBITYEHHUX CIIBPOOITHHUKIB 1 3HUKYE PH3UK BTPATH
KJIIOUOBHX MAIliBHUKIB. BojHOUAC KOMIaHil, SIKi MalOTh
BUCOKY JIOSUTBHICTb IIEPCOHAITY, 3a3BUYai BiJIOMI SIK MTPH-
Ba0JIMBI pOOOTO/ABII, 1110 TIOJIETIITYE HAWMAaHHSI HOBHX
KBaJIi(pIKOBaHMX, TATAHOBUTHX MPAI[iBHUKIB Ta IMOKpa-
11ye 3arajabHuii iMizpk [1-3]. Came ToMy BaKIMBO MaTH
iHpOpMaIlito, SKi GaKTOpH Ta SKOI MipOI0 BIUIMBAIOThH
Ha ITiJIBUIICHHS JIOSJIBHOCTI CITIBPOOITHHUKIB, 110 € CKJIa-
JIOBOIO aJITOPUTMIB Ta MPOTPaM yIpaBIIiHHsI JIOSIIbHIC-
TIO MepcoHaty [4-6]. AHaui3 JpKepen HayKOBOi JiiTepa-
TYPH 3aCBIIYMB, 110 3apyOIXKHI JTOCIIAHUKY IPUIIISIOThH
Oararo yBaru mpoOjieMaMm JOCHIKSHHS JIOSUIbHOCTI
CIIOXKMBAYIB Ta TIEPCOHAITY B PI3HUX TATy35IX CKOHOMIKH
[7-10], a Takox y dapmauestuuniii chepi [11-14].
AHaJi3 HayKOBUX CTarell BITYM3HAHUX YUYCHUX CBIIUUTB,
[0 B 0araThoX JOCIIKCHHSX PO3MISHYTO MIAXOAU Ta
METOIM MiJIBUIICHHS JIOSUTHOCTI KIIIEHTIB 10 KOHKPET-
HOI anTeku abo apmarieBTiaHoi kommanil. Tak, O. IT. TTi-
BeHb, [. B. Tkauenko, O. B. I1lyBanosa 3amporonyBaim Ta
3aCTOCYBaJIM y CBOIX JOCIIHDKEHHSIX KOMITJICKCHUI Me-
TOI BU3HAYEHHS J0suTbHOCTI KitieHTiB — SERVQUAL [15].
A. C. babGiueBa mpoaHasi3yBaja CIOKHBAIbKI IIepeBa-
I'M Ta OCHOBHI (hakTopu OopMyBaHHS JOSIILHOCTI KIIi-
enriB [16]. B. M. Tosnouxo, T. O. ApTioX 10CIIiKyBaIH
PIBEHB JIOSIILHOCTI (haxiBIiB anTEUHUX 3aKIaJiB 3 BH-
KOPHCTaHHAM MOJIU(IKOBAaHOT METOIOJIOTT Ta HA OCHO-
Bi KOHIIEMIIIT YIIpaBJIiHHS JOSUTBHICTIO KiTieHTIB @pena
Petixesnba 3 HOTo MepeopieHTAIlIEr0 0 TIEPCOHANY all-
teku [17]. AHaniz ocTaHHIX MyOJiKaIii 3 mpooneM jio-
SUITBHOCTI y (DapMalleBTUYHUX OpraHi3allisix J03BOJISIE
BUCHYBATH, [0 Hapa3i Opakye OCIiKEHb 3 MUTaHb ITiJI-
BHUIIICHHS PiBHS JIOSUTBHOCTI TIepcoHaly (apMarieBTiy-
HUX Oprasizarfii.

Merta ocizkeHHs1 — BUSHAYUTH (aKTOPH, IO BILTH-
BaIOTh Ha PIBEHB JIOSIILHOCTI (hapMarieBTiB, Ta OL[IHUTH
1X BaXKJIMBICTH 3aUIsl ITIABUIIEHHS JIOJIBHOCTI M 3HU-
YKEHHSI TUIMHHOCTI TiepcoHaly (apMaleBTHIHUX Opra-
HizaIii.

Marepiaau Ta Mmetoau. Ha ocHOBI po3po0iieHoi aH-
KETH MPOBEJCHO ONMUTYBaHHS (hapMaIleBTiB MO0 OIli-
HIOBAaHHSI BAXIIMBOCTI (DaKTOPIB, sIKi BILTMBAIOTH Ha (Op-
MYyBaHHs Ta YKPIIUICHHS JIOSUIBHOCTI mepcoHany dap-
MAaIlleBTHMYHOI OpraHizaiii. AHaji3yBajlu JaHi, BUKO-
PHUCTOBYIOUYHM METOJHU JIOTIYHOTO 1 rpad)iyHOro aHaji3y,
IpyIyBaHHS Ta y3arajlbHEHHS, OMUCOBOI CTATHCTUKU.
Pecnonentamu Oynu 294 daxieui dapmanii, sixi mpa-
LIOIOTh B alTeKax Ta anTeYHHX Mmepexax 9 obmacreit
Kpainu. J{J1s OLiHIOBaHHS OHOPITHOCTI JYMOK PECIIOH-
JICHTIB BUKOPHCTOBYBJIHM BHOIpKOBUI KoedilieHT Ba-
piamii, skuii He nepeBuILyBaB 33 %, 10 CBIAYUTD MPO
MOJKJIMBICTh BUKOPUCTAHHSI CEPE/IHIX 3HAYCHb OL[IHOK
daxropis [18].

Pe3yabTaru Ta ix 00roBopeHHs. Y CTpyKTypi pec-
MOHJICHTIB HAMOLIbIIY KUIBKICTB, a came 89 %, ckiamu
nposizopu Ta (papmanestu. 11 % pecrnongeHTiB npa-
LIOIOTh Ha MOCAJax 3aBiyBaviB BIIJILIIB Ta 3aCTYITHHU-
KiB 3aBiJ{yBauiB arTex.

dakTopu, 110 BIUIMBAIOTH Ha JIOSJIBHICTD MPaIiBHH-
KIiB allTeYHUX YCTAHOB, OYJIO PO3MOAIIIEHO Ha KaTero-
pii — o Tpu axkTopu B KOXKHi# (Tabdin.). Pecionnentn

OLIIHIOBAJIM KOJKHHH (haKTop 3a IIKanoro Bix | (He3Hau-
Huit BruB) 110 10 (hakTop HaA3BHYAHO BaXKITUBHIA).

Ha puc. 1 HaBeneHO pe3yabTaTH OLIHIOBAHHS BaXK-
JIMBOCTI OCHOBHHX KaTeropii (hakropis BIUIMBY Ha (op-
MYBaHHS JIOSUTBHOCTI CIIBPOOITHUKIB (papManieBTHIHIX
Oprasizarfii.

I3 3anmponoHoBaHKX Kareropii (GakTopiB pecroH/IeH-
TH HAMBHIIE OL[IHUIIN BOXKINUBICTh «CUCTEMHU MaTepiaib-
HOro 3a0x04eHHs». CepenHe 3HaueHHs (GakTopiB y Lk
kateropii — 9,4. binbi 3a Bce TYT LiHYIOTh BUCOKY Ta
cTabinbpHy 3apo0iTHY Iiary (OliHKa (akTopa Maixe
MakcuManbHa — 9,8). dapManeBTu nepekoHaHi, o Ha
TXHIO JIOSTIbHICTD BIUIMHYJIA O 3p0o3yMina Ta ajeKBaTHA
cHCTeMa HapaxyBaHH MpeMiii i O0HyCiB, cepeiHs OIliH-
Ka 11poro (haktopa — 9,5. Lle MOKHA TTOSICHUTH TUM, IO
B OUIBIIOCTI anTeK MpUBaTHOI POPMHU BIACHOCTI poOoO-
TOJABIIl BUKOPUCTOBYIOTh TaKi CHCTEMH ISl 320X0UCH-
Hsl CIIIBPOOITHUKIB 10 301IbIICHHS 0OCSTIB peami3arii
B ariTelli, ajie He 3aBK/IU 11l CUCTEMHU € ITPo30pi [yis dap-
MarieBTiB. [Ipo3opicTh cucteM HapaxyBaHHS IpeMikt i 6o-
HYCIB HaJia€ CIiBpOOITHUKAM YiTKOTO PO3YMiHHS TOTO,
SIK TXHI 3yCHJUISL 1 pe3yNbTaTH Oy/ie BUHArOpOIKEHO, 110
MOYKE 3HAUHO ITiIBUIIIMTH IXHIO MOTHBAIIIIO Ta 3a1y4CH-
Hs1 10 poooTu. Takox y cdepi papmaiiii, e eTuka i yec-
HICTh MalOTh BEJIMKE 3HAYCHHS, CIPaBEIINBA CUCTEMA
HapaxyBaHHsI IpeMili Joromarae 30epertu J0Bipy Mix
CHiBpOOITHUKAMU Ta BIIACHUKAMH alTeKH. SIKIIO cucTe-
Ma HapaxyBaHHS TIPEMii CIIpaBeIUINBa, 1€ CIIPUSIE 3710~
POBIii KOHKYpPEHIIT Mi>K CIIBPOOITHHUKAMH, 110 MOKE TTi/I-
IITOBXYBATH iX JIO TOCSATHEHHS KPalIuX pe3ysbTarTiB, 10-
MOMOTTH ()OKYCYBAaTH CITIBPOOITHUKIB Ha Ba)KITUBHX Ili-
JIIX Ta 3aBJIaHHSIX, 10 CIPHSE MiBUIICHHIO e(DEeKTHB-
HOCTI poOOTH Ta 3aJI0BOJICHOCTI mpariero. Takox pec-
MOHJICHTH BUCOKO OLIIHWJIM MOXKJIUBICTh BIUIMBATH Ha
OTpHMaHHs Haropoau (8,8), HanpuKia, 3 BIaCHOI iHi-
[[iaTHBU BUKOHYIOYH JIOIATKOBY POOOTY.

Po3rnsnatoun pe3ynbraTi 32 HACTYITHUMHU TpyHaMu
¢axropiB, My 6a4MMO, IO IPYTHM JiiiepoM € «CTadib-
HICTB 1 Oe3neka» (cepenniit 6an — 9,0). Bucokwuii BB
¢axropa «CrabifabpHICTE pOOOTH Ta BIIEBHEHICTh Y 3a-
BTpaIHbOMY JHI» (9,6 6ana) MOXKHA MMOSICHUTH THM, 110
HacamIiepes1 BiH 1MoB’si3aHuii 3 (piHaHCOBOIO CTAOUIBHIC-
TIO 1 JI03BOJISIE TIJIAHYBATH CBOT (DIHAHCH 1 OCOOKCTY €KO-
HOMI4HY cTa0UIBHICTB. [0 TOTO X, IIe JoroMarae 3MeH-
IIMTH CTPEC Ta MOKPAILYE MCUXONOTTYHII KoMQOpT Tpa-
LIBHUKIB, 1 1IeH (haKT, 3BiCHO, MiIBUILIUTH JOSUTLHICTD JI0
KOMTIaHii.

Jly»e BUCOKO pecroHieHTH oM (aktop «Co-
mianbHui naker» (9,1 6ana). CorianbHUA MakeT, 3a1po-
MOHOBAHUI MpaI[iBHUKAaM, MOXE OXOIUTIOBATH Pi3HOMa-
HITHI KOMIIEHCAIIIi Ta MiJIbrY, MPU3HAYCHI JIJIs [TOKpa-
LICHHS XKUTTS Ta 3a0€3MeUeHHs COI[IaIbHOTO 3aXHUCTY.
CkJaj colianbHOTO TIAKETY BAPIIOETHCS 3aJIEKHO Bij
MacIITabiB KOMIaHii, pecypciB, MOJITHKH y cdepi mep-
coHaiy. MiHIMalnbHUI COlliabHUI MAKET Tepeadadac
BHECKH B TMICHCIMHUH (OHJ 1Jis 3a0e3eueHHs MaiOyT-
HIX MEHCIHHMX BHUILIAT, TApAaHTOBAHO OILJIa4yBaHy BiJl-
MYCTKY, OIIauyBaHi JIMCTKH Hempane3iaarHocTi. Posnm-
peHi collialbHi MakeTH MOXYTh MICTUTH MEIHYHY
CTpaxoBKy, (JiHAHCOBY MIATPUMKY Y BaKKUX YKUTTEBUX
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Tabmnna

Ouinka ¢akTOpiB, 110 BIVIMBAIOTb Ha JIOAbHICTD IPAI[iBHUKIB

OuiHKa ¢akTopa
Ne KaTeropii MakTopun 3a pe3synbratamu
ONUTYBaHHA
Bucoka Ta cTabinbHa onnata npawi 9,9
Cuctema - - = :
; AfeKkBaTHa, CNpaBesvBa i 3po3yMmina crctema npemiin Ta 6oHyciB 9,5
1 |maTtepianbHOro - - - - —
330XOUYEHHS MoXnuBicTb Ans CNiBpOOBITHNKIB CAMOCTIHO BMIMBATU HA OTPVIMAHHS 88
BVHaropogfy (BUKOHyUM fo8aTKOBY poboTy)
o CouianbHui naket 9,1
CrabinbHictb p
2 i Gesneka BrkoHaHHs 3060B'A3aHb poboTOAaBLA Nepes NepcoHaniom 8,4
CrabinbHicTb y po6OTi Ta BNEBHEHICTb Y 3aBTPaLUHbOMY OHi 9,6
3pyyHuin rpadik poboTm 9,2
3 | YmoBwu npadi MHyuKicTb rpadika (MOXXNMBICTb 3MiH) 8,7
Kom¢opTHi ymoBYM npali, AKICTb TEXHIYHOIO OCHALLEHHA pOO0YOoro MicLA 8,2
MponABKM CXBaneHHsi i NoBarv 3 60Ky KepiBHMKA 8,9
MNoBara Ta BU3HaHHA - - -
4 [OCATHEHD Bri3HaHHA 3HaUyLOCTi POOOTM AK KONleramu, TaK i KepiBHULTBOM 7,6
YBara fo Npono3uuin Ta iger cniBpo6iTHMKa 8,3
LliHHOCTI Ta eTUYHi npuHUMnn 9,3
5 KopnopatueHa HaABHiCTb y KOMNaHii pO3BUHEHOT CUCTEMU KOPNOPATUBHUX TPAAMULIA Ta 68
KynbTypa opraHi3auii | puTyaniB, Wo iX NigTpYMYye nepeBakHa KiNlbKiCTb CMiBPOOGITHUKIB !
PerynapHe npoBefeHHA B OpraHi3ayii KopnopaTrMBHUX CBATKYBaHb 7.4
. MoKnmBiCTb Kap'€PHOro 3POCTaHHA 7,8
MoxnunsocrTi - A
6 PO3BUTKY MoXn1BiCTb OTPUMAHHA HOBMX 3HaHb, HABNYOK | yMiHb 8,1
MigBuweHHA KBanidikaLii, TPeHiHIM 3a paxyHOK opraHisadii 7,2
OpraHizaLis ACHICTb | NOCNIAOBHICTD Winen Ta 3aBgaHb 7,7
7 |ynpaBniHHA Ta yyacTb | CnpaBeanusmii Po3noAin 3aBAaHb Ta pecypciB MiK NpaLiBHUKaMn 6,6
B yXBaJIEHHI DILIEHb | YyacTb B yxBaNeHHi pilleHb 7.3
MoBara o 0COBUCTOCTI | CNPUATANBUIA NCUXONOTIYHNIA KiiMaT 69
8 BinHoCnHM B Yy KOJIEKTUBI '
KOJIEKTUBI BigcyTHiCTb KOHOMIKTIB 8,7
CninbHi iHTepecw i nornAan 3 Koieramm Ta KePiBHUKOM 5,6
CoujianbHa 3HauyLicTb poboTK 7.8
9 | 3micT poboTK ABTOHOMHICTb y pobOTi 54
LlikaBicTb Ta pi3HOMaHITHICTb po60TK 6,2
. I I I I I I
3micT pobotn Ji6.5
, ] [ 1 T 1 [ ]
BI,D,HOCVIHVI B KONeKTusi 7
OpraHizauist ynpaeniHHsi J 72
. | | | | | | |
MOoXNMBOCTI PO3BUTKY g 17
. | | | | | | |
KopnopatvBHa kynbTypa J|78
MoBara Ta BU3HaHHSA JOCSATHEHb ' 83
. | | | | | | | |
YMOBM npaLyi J (87
. | | | | | | | |
CrabinbHicTb | 6eaneka 9
- I I I I I I I I
MartepiarnbHe 3a0X04eHHs Jjo.4

4 5 6 7 8 9 10

Puc. 1. BaxnueicTb kaTeropint pakTopis, LLO BANNBAKOTb HA NOANBHICTb NEPcCoHany

CUTYAIlisIX, HAPUKIIA]], TOKPUTTS BUTPAT HA METUYHE
00CIIyTOBYBaHHS, JTIKM Ta TOCIITATI3AIIIO0, BiITKOTY-
BaHHSI BUTPAT Ha MMPoi3a Ha poOOTy, OE3KOMITOBHI CTIOP-
THBHI 3JIH JJIs CIIIBPOOITHUKIB, OTIIATY 32 XapIyBaHHS

Ha pobodoMy Mictli, (piHAaHCOBY MIATPHMKY IUTST OTPHMAaH-
HST OCBITH Ta TIiIBUIICHHS KBaTiikarii Tomo. HasBHICTH
SIKICHOTO COINIJIBHOTO IMMAaKeTy MPUBAOUTH O KOMITaHii
KBaTi(iKOBaHI KagpH.
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Takox BUSBUBCS JTOCHTH BXIUBUM (akTop «Buko-
HaHHS 3000B’513aHb POOOTOABIIS TTEpe]] MEPCOHATIOM)
(8,4 0ana), mo nependayae HU3KY il 1 3aX0/IiB, CIIPsI-
MOBaHHX Ha 3a0e31eUeHHS T1ITHUX Ta €(EKTHBHUX YMOB
npati. Hacammnepen 1ie qoTpruMaHHs 3aKOHO/IABCTBA, BU-
KOHAaHHS BCIX BUMOT MEBHUX BIJIMOBIIHUX HOPMAaTHUB-
HUX aKTiB 1100 Tpalli, IpaB MPaIiBHUKIB Ta iX COIiab-
HOTO 3aXHCTYy, TapaHTii 0e3MeKH Ta IXHBOTO 3710pOB’s
i yac podotu. Takok CIOM MOXKHA BiJTHECTH HaJlaH-
HsI IATPUMKH HOBUM CITIBPOOITHHKAM Ta CTBOPEHHS IPO-
rpam s X ajanrarii.

3a pe3ynpraTaMy aHKETYBaHHS, HACTYITHA 32 BILJIH-
BOM Kateropis (haktopiB — « YMOBH mpatii» (cepenHii
0an — 8,7), cepen sikux HalOinbIIy Bary mae Qakrop
«3pyunuii rpadik podotn» (cepenHs ominka — 9,2) Ta
JOTUYHUH JI0 HBOTO (akTop «[ HydKicTh rpadikay, T00-
TO MOXIIMBICTh MOr0 3MIHUTH 3a HeoOXimHocTi (8,7).
Li gaxropu TicHO MOB’si3aHi 13 3a0€3MEUECHHSM MOXK-
JUBOCTEW Ui poOOTH 3 BpaXyBaHHAM OCOOUCTHX MO-
Tpeb Ta OanaHcy MiX pOOOTOK 1 0COOUCTUM KUTTSIM,
00 98 % peCIOHIEHTIB — )KIHKH, Ha IJIeYl SKUX 4acTi-
1I€ JISATaloTh TypOOTH MPO PONUHY, JITeH Ta CiIMEHHUI
100po0yT. Takox 11i (hakTOPH MarOTh OCOOJIUBE 3HAUCH-
Hst JUTs1 papMalieBTiB, SKi CyMIIIAloTh poOOTY Ta OCBITY.
dakrop «KombopTHi yMOBH mpatli, SKiCTh TEXHIYHOTO
OCHAIIIEHHS POO0YOTo MicIsh» oTpuMaB 8,2 Oana. 3a3Bu-
Yaid 1111 yMOBaMH TIpaili po3yMitoTh 0OJIaIHaHHS, SIKE 3a-
CTOCOBYIOTB, IPE/IMETH, MIPOAYKTH Ta TEXHOJIOTIIO Mpa-
111, 00CITyroBYBaHHS POOOYHX MiCIb 1 30BHIIIHI YHHHU-
KH, 10 3aJIeKaTh Bijl CTaHy BUPOOHUYUX MPUMIILEHB,
SIKI CTBOPIOIOTH IIEBHUE Mikpokiimar. Lle noromarae 3a-
0e3MeYnTH SKICTh MOCTYT Ta KOHCYJIBTAIlIH, IIBHKICTh
BI/IITYCKY JIKIB, CIIPUSIE ITABUILICHHIO 3310BOJICHOCTI TIep-
COHAITy, 1[0 MOYXKE TMO3UTHBHO BILUIMHYTH Ha iXHIO MPO-
JOYKTHUBHICTB Ta BiJyiaHicTh poboTi. Jlo Toro k, Hanex-
Hi YMOBH 30epiraHHs JIiKiB Ta 3py4Ha CUCTeMa KOHTPO-
JIFO 33 TepMiHAMHM MTPUIATHOCTI BXKJIMBI JUISI TOTO, 1100
YHUKHYTH HETIPaBUJILHOTO BUKOPUCTAHHS JIIKAPChKHX
3ac00iB. YMOBH TIpalli TAaKOX IMOBUHHI 3a0e31euyBaTi
KOH(IJICHIIHICTh METUYHOI 1H(GOPMAIIIT TALIEHTIB, 1110
€ eTHYHO BKJIMBOIO CKJIAJI0OBOIO POOOTH B arTelli.

Takox JOCUTh BUCOKO PECIIOH/ICHTH OIIHWIN (akK-
TopH B Kareropii «IloBara Ta BU3HaHHS pe3yNbTaTiB Po-
0oTH Ta nocsrHeHb» (8,3 Oana). Y wmiid kareropii Hai-
OibIIy KUTBKICTh OaniB orpuman dakrop «IIposiBu cxBa-
JICHHS Ta TIoBary 3 00Ky kepiBHUKaY (8,9 Oana). [TozuTus-
HE BU3HAHHS Ta MMiITPUMKA KEPiBHHUKA, BITUYTTH, IO
TBOIO TIPAIIO IIHYIOTh, CIIPHSE 3arabHOMY KOM(MOPTY
Ha poOOYOMY MICIIi Ta MOYKE MOKPAIUTHA TICHXOJIOI1Y-
HUH CTaH, BITUyTTs 3a/I0BOJICHHS Bl poOOTH Ta BJIaCHOT
3HAYYIIOCTI apmalleBra, BIIEBHEHOCTI B co0i1. [Iparris-
HUK CTa€ OLIbII CXUJIBHUM BKJIAJATH JI0IaTKOBI 3yCHJI-
TSy CBOIO MpAI0 Ta JOCSATATH KPALIUX Pe3yJbTaTiB.
Hactynnuit gakrop y miii kareropii, a came «YBara /10
MPOTIO3HUIIi Ta iel criBpobiTHHKA», HaOpaB 8,3 Oana.
VY mpoteci pobotu papmMaieBTH MOKYTh CTUCKATHCS
3 MEBHUMH MPOOIeMaMu Ta MaTH IiHHI i€l M0A0 iX
PO3B’s13aHHSL, IO TOTIOMOYKE KOMITaHii ITOKPaIIUTH TPO-
LIECH Ta OCSTTH Iiyiel. Ko kepiBHUILITBO, yXBaJIOHO-
YH PIlICHHSI, BUCITYXOBY€ Ta BPaxOBY€ MPOTIO3UIIii CBOTX

CHIBpOOITHHKIB, 11 HaJa€ TM TTOUYTTS 3HAYYIIOCTI Ta
BaXXJIMBOCTI y QYHKIIOHYBaHHI opraHizallii, 1o Moxxe
IiIBUIIUTH JIOSIBHICTh, 00 € BIIUYTTS, 110 TBOI JAyM-
KM Ta iJ1ei [MIHYIOTh. [3 UM CIiBPOOITHUK MOXE OyTH
OIIBII CXMIILHUM 3aJIMIIATHCS B KOMITAHII, [0 3arajioM
3MEHIIUTD IUIMHHICTh NIEPCOHAITY 1 36KOHOMUTH pecyp-
CH Ha TIOUTYK HOBHX TpaiiBHUKiB. @akrop «BruzHaHHS
pe3yIbrariB poOoTH Kojerammy Habpas 7,6 Oana. Biquyt-
TSI TOBaru 3 OOKy KOJIeT CIpHsi€ CTBOPEHHIO MO3UTHBHOT
pobouoi armochepu, B3aeMoii Ta 0OMiHYy JJOCBIZIOM, €
JDKEPEIIOM MOPaIbHOT M ITPUMKH [T (hapMarieBTa.
Hacrynna kareropist «KopropariuBHa KylsTypay Bi-
Jirpae HeaOHsKy pOJib y CTBOPEHHI MOTHBAIIIi, 33/10BO-
JICHHSI Ta JIOSUTbHOCTI npaniBHukiB (7,8 Gana). Kopro-
paTuBHA KYJIBTYpa — OfIHa 3 OCHOBHHX MPHYUH, YOMY
JIONTU XOJISITh HA POOOTY Ta MOBEPTAIOTHCS 3 HEl miac-
JUBHUMHU 1 HaTXHEeHHUMHU. KopriopaTuBHa KynbTypa CTH-
MYJTIO€ a00 3MYIIy€ TPaI[iBHUKIB CTBOPIOBATH ITO3UTHB-
HUH IMiJK KOpIIOpallii, CIPsIMOBY€ IOJICHHY JisUTbHICTh
Ha JIOCSATHEHHSI HE TUIbKY MaTepiasibHUX, a i lyXOBHHX
uineit. KoproparusHa KyneTypa BU3Ha4a€ IIHHOCTI, M
Ta MiJIX0/I1 KoMIaHii 10 podoru. Kosu npaiiiBHUKH Biji-
YyBaIOTh, 1110 IXHI I[IHHOCTI 301ratloThCsl 3 KOMITAHIERO,
BOHU OUTBII CXMIIBbHI 11eHTH(IKYyBaTHCS 3 KOMITAHIEIO Ta
ii meroro. Lle cTBOpIOE BHYTPILIHIO MOTHBAIIO Ta IMO-
Yy TTS IPUHATIKHOCTI, IO CIPHSIE MiABUIICHHIO JIOSTb-
HocTi. OTxe, hakTop «{iHHOCTI Ta €TUYHI IPHHITUIII)
€ HaiBaromimIim st pecrionieHTiB (9,3 6ana). Koprniopa-
THUBHA KYJIBTYpa BU3HAYA€ CTABJICHHS KOMIIaHii J0 CIo-
JKMBa4iB, CBOIX MpaIliBHUKIB, Oi3Hec-napTHepiB. Lle oco-
OJIMBO BaKJIMBO JUT (papMarieBTHUHOI KOMIaHii, 60 Bi-
no0pakae €THUYHI CKIIaJIOBI, 30KpeMa YE€CHICTh Ta BiJl-
KPHTICTh, KOH(DIICHIIIHHICTb, [TOBAry Ta MKJIyBaHHSI, T1e-
peBary iHTepeciB CIIOKMBada HaJl OTPUMAHHIM PHOYT-
Ky, 3a0e31eueHHs] BUCOKOTO MpodeciiiHOro piBHS, SKICTh
KOHCYJIbTaIlil Tomo. Bapro 3a3HauuTh, mo ¢axtop
«HasBHICTB y KOMITaHii pO3BUHEHOI CHCTEMH KOPIIOpa-
TUBHHX TPAJWIIH Ta pUTYaliB, IO IX MATPUMYE Tepe-
Ba)KHA KUTBKICTh CIIBPOOITHUKIBY PECTIOHJICHTH OIiHHU-
Ju Jaire y 6,8 0alia, BiH MOCTYIHMBCS HABITh QPaKTOpy
«PerynspHe poBeIcHHS B OpraHi3ailii KOpropaTHBHUX
CBSITKYBaHbY, SIKUH MepeciuyHo OiHuIM B 7,4 Oana.
Kareropito paxropiB «MOKIMBOCTI PO3BUTKY» pec-
MOHJICHTH OLIIHWIIM OJIU3bKO J10 rornepeanboi (7,7 0ana).
[ikaBo, 1110 MOXKJIMBOCTI OTPUMaHHsI HOBUX 3HAaHb, Ha-
BUYOK Ta yMiHb (8,1 Gana) pecroHAEHTH OLIHWIU BHU-
1ie 3a kap’epHe 3pocranns (7,8 6ana). Orke, mporio-
HYIOYH TpaliBHUKaAM MOKIIMBOCTI HaBYaHHsI, HAOyTTs
HOBHX HABHYOK Ta 310HOCTEH, KOMIIaHIS JOIoMarae J1o-
csraTv CBOIX 0COOMCTHUX Ta MpodeciiHux 1ieit. Moxxu-
BICTb NPAIfOBaTH HaJl HOBUMHU MPOEKTAMH Ta 3aBJIaHHS-
MU JIO3BOJISIE TIPAIliIBHUKAM PO3LIMPIOBATH CBOT 3HAHHS
1 JIOCBIJ, 110 TiCHO TMOB’S3aHO 3 MPOLIECOM CaMOpPO3-
BUTKY Ta CaMOBIOCKOHAJICHHS, JI0 TOTO K, IiJBHIILYE
3alliKaBJICHICTh Ta 3a/I0BOJIEHHS BiJl pobotu. [lepcrek-
THBA Kap €PHOTO 3pOCTaHHS Ta MPOCYBaHHS B KOMIIaHii
JIOTIOMArae mpaljiBHUKaM Bi4yBaTH, [0 IXHI 3yCHILI,
npodeciitHi Ta 0cOOHCTICHI 3MIOHOCTI BH3HAIOTH Ta
BUHArOpOIKYIOTh. Lle Moke cTary BaKIMBUM MOTHBA-
TOPOM JJIs IXHBOT JosbHOCTI. DakTop «IlinBuiieHHS
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kBaJTi(ikaiii, TPEHIHTH 32 PaxXyHOK Oprasizarii» ori-
HUJIU Ha cepeiHboMY piBHi (7,2 6ana). Konu npaiiBau-
KU PO3YMIIOTh, 1110 KOMIIAHIS BKJIAJa€ PECYPCH B iXHIM
PO3BHTOK, IIe MOXE 301TBIINTH IXHIO MOTHBALIIIO Ta Pi-
BCHB 3aJTy4eHHs J10 poOoTH. BoHU BiuyBaroTh ceOe BIIsIY-
HUMU Ta 3000B’AI3aHUMHU JOCITTH YCIIiXy, OyTH edek-
TUBHUMH Ta IPUHOCUTH KOPUCTH KoMraHii. [IpuunHa,
YoMy Liei akTop OLIHWIM MEHIIE 3a iHII B Hill KaTe-
ropiid, Moxke OyTH B TOMY, IIO cydacHi (apmarneBTu
OUTBII IHYIOTh HAOYTTS MPAKTUYHUX HABHYOK Ta IPO-
(eciiiHUX 3HaHb caMe Ha POOOYMX MICISX Y pealibHii
KOMIIaHIH, HK aKaJeMidHi, TEOPETUYHI 3HAHHSI, 110 1X
OTPUMYIOTh Ha Kypcax Ta TpeHiHTrax.

Kareropist hakropiB «Opranizaiisi ynpaBiiHHS Ta
y4acTh B yXBaJICHHI PillIEHb» OTpUMalia CepeIHIO OIliH-
Ky — 7,2 6ana. EQexkTuBHO opraHizoBaHa CCTEMa yIIpaB-
JIHHS HA/1a€ CIIBPOOITHUKAM YiTKICTh 1010 iXHIX 000-
B’SI3KIB, 1111l Ta 3aBaHb (1iek GpakTop oiiHmwm y 7,7 Oa-
J1a) CIIPSIMOBYE TXHI 3yCHJUIS HA IOCSTHEHHS KOHKPETHHUX
1isiell. MOXKITMBICTB y4acTi CiBpOOITHUKIB y Ipoliecax
yXBaJIeHHsI pilieHsb (akTop orpumas 7,3 Gana) 103BO-
Jisie TpamiBHUKAM OopraHizaii BigayBatu cebe OiibIn
BIIEBHEHUMH B TOMY, 11O TXHI iHTEpeCH Ta JyMKH Oe-
PYTh 0 yBaru. Bigkpure oOroBopeHHs MpobieM Jo-
3BOJIsIE €(DEKTUBHO Ta MIBUKO HAXOAMTH LIUISIXH JJIS 1X
po3B’sizanHs. UiTka opraHizallis yIpasiiHHS MOXeE JIOTIO-
Maraty 3a0e3MeunTy PIBHOMPABHUH IMiIXi]] 10 BCIX Tpa-
L[IBHUKIB, CIIPABEJIMBUI PO3MO/LT 3aBIaHb Ta PECYPCiB
MiX TpariiBHEKaMu (1ei paktop orpumMan 6,6 Oana).

Hactynny kareropito ¢axropiB «BigHocuHH B KO-
JIEKTHBI» PECIIOHICHTH OIIHWIN Niepeciuno B 7,0 Oana.
Omxe, hakrop «IloBara 10 0COOUCTOCTI 1 CIPUSITIMBHIA
MICUXOJIOTTYHHH KITIMAT y KOJIEKTHBI» oTpuMaB 6,9 Oaina.
J100pi BIIHOCHHH B KOJICKTHBI JIOTIOMArarOTh MpalliBHU-
KaM BiJuyBaTu ceOe YaCTHMHOK KOMaH U, OLIbIIIE 3aJTy-
YaTHCs 10 POOOTH, TIPOSIBIISITH OLTBIITY MOTHBAILLIFO 0 JI0-
CSATHEHHS CIUIBHUX IIUIeH, 1Ie poOUTh poboue cepero-
BUIIIE MPUEMHIIINM 1 KOM(pOPTHIIIUM, & KOJIU CIiBPO-
OITHHKH BiJ4yBarOTh, IO iX IIHYIOTh Ta MPHUMAIOTh,
BOHU OLJIBII CXWIBHI 3aJIMILIATUCS B KOMIIAHIi. 3a10BO-
JICHICTh POOOYMM OTOUCHHSIM Ta IMO3UTHUBHI BIJHOCHHU
3 KOJIETaMH CITPUSIOTH TICUXOJIOTTYHOMY KOM(OPTY Ipa-
I[IBHUKIB, 3a1100Irat0Th CTpeCy Ta NpodeCiiHOMY BUTO-
panHio. Y 11i# Kareropii OBl BATOMUM PECIIOHICHTH
BBXAIOTh (akTop «BincyTHicTh KOHQUIIKTIBY (8,7 Oana).
BincyTHicTh KOHQITIKTIB y KOJIEKTHBI HE3aBXK/1 peaic-
THUYHA, ajie BKIUBO PO3PI3HATH KOHCTPYKTHBHI KOH-
(GuTiKTH, K1 MOXYTh CHPHUSATH NOJINIIEHHIO POO0YOTO
CepeJIOBHIIA Ta PO3BUTKY 1/ICH, BiJl IECTPYKTUBHUX KOH-
(ITiKTIB, SIKI MOXKYTH 3aBIaTH IIKOAM JIOSIILHOCTI Ipa-
IIBHUKIB Ta MPOoayKTUBHOCTI. HamMmipHi a00 HeBupiliie-
Hi KOHQITIKTH MOXKYTb CITPaB/i HETaTUBHO BIUIMHYTH HA
JIOSUTBHICTD MPALiBHUKIB 1 3arajbHUHN KIIIMaT B OpraHi-
3arii Ta MPUBECTH JI0 CTPECy U MCUXOJIOTTYHOTO JIHC-
KOM(OPTY TpaIiBHUAKIB, 3HU3UTH TXHIO 33J0BOJCHICTD
pobotoro, CTIPHYMHHTH PO3KOI y KOMaH/Ii Ta 0OMeKeH-
HS KOMYHlKaHII MK TIpaiiBHUKaAMH, TePeIKOIUTH 06-
MiHy izesmu Ta iHQopmaniero. Pakrop «CrinbHi iHTE-
pecH Ta MO 3 KOJIeraMHU Ta KePiBHUKOMY PECTIOHICH-
TH OI[IHWJIK HEBHUCOKO, Juine B 5,6 6ana. [Ipore crniibHi

IHTepecH Ta MOMISIN CTBOPIOIOTH OiJIbIlIe MOYKIIMBOC-
TeH JUIs COoLlialIbHOT IHTEerpallii cepest CiBpOOITHUKIB Ta
CIIPHSAIOTH CTBOPEHHIO FAPMOHIHHOTO poOoUuoro cepero-
BUIIIA.

Kareropito ¢axropiB «3MicT poOOTH» PECIIOH]ICH-
TH TIepeciuHo omiHmm B 6,5 6ana. Llg rpyna ¢akropis
OLUTBIII BIUIMBAE HA MOTHBALIIIO CIIIBPOOITHUKIB, 3a/10BO-
JICHHS BiJi pOOOTH, 3MEHIIIEHHS PU3HKY TIpodeciiHoro
Buropants. @akrop «ColianbHa 3HAYYIIICTh POOOTH
omiHmwIM MakcumaibHo (7,8 6ana), 60 podora hapma-
[[EBTa € COIIaJIbHO BaXKIIMBOIO, aJKe J0NoMarae maiti-
€HTaM OJICP)KYBATH HaJlleXKHY (hapMalleBTUUHY OITIKY de-
pe3 3a0e3nedyeHHs MoTped Ha JIIKapChKi 3aCO0M, KBai-
(ikoBaH1 KOHCYIIBTAIIi1, BIUIMBAE HA JKUTTS Ta 37J0POB’SI
JFOJICH, 110 MOXKE HaauXaTh (papMalieBTiB Ta HaJlaBaTH
BIIYYTTS! BAXKIIMBOCTI CBO€T Mpodecii i BAromoi Mopasb-
HOT Ta COIIaJIbHOT IIIHHOCTI B cycniibcTBl. CBOEIO uep-
rOI0 33/I0BOJICHHS BiJl BUKOHAHHS COIIAJIbHO BAXKIIMBOT
poOOTH € BaXKIIMBUM YHHHUKOM JUIsSi CTBOPEHHS BHYT-
PIIIHBOT MOTHUBALIIT Ta MiIBUILEHHS JIOSUIBHOCTI 70 TPO-
(ecii Ta kommaHii.

OTxe, pO3TIISTHYBIIHN PE3yIbTaTH ONMUTYBaHHS, MO-
KEMO TIO0aYUTH, SIK1 3 KaTeropiil cTajau npiopuTeTHHU-
MU JIJIs IpaIiBHUKIB antek. [IpoBiHi mo3uiii 3aiHsIm
Taki rpynu QaxTopis, sk: «CrucremMa MaTepialbHOTO 3a-
oxoueHHs», «CTabUIBHICTh Ta Oe31eKay, « YMOBH Ipa-
i» Ta «IloBara Ta BU3HAHHS NOCSATHEHb». Ha mymKy
pEeCnOHeHTIB, caMe (haKTOPH 3 X KaTeropiii MaoTh
KJTFOYOBE 3HAUCHHS JUIS GOpPMYyBaHHS BHYTPIIIHBOQIp-
MOBOT JosutbHOCTI. Came Ha 11i TIO3HUIIiT BapTO 3BEPTATH
yBary poOOTONIaBIISIM Ta KepiBHUKaM, 100 BTpUMATH KO-
JICKTHB Ha POOOYMX MICIIX Ta MiJABHIIUTH JIOSUIbHICTh
NpaIiBHUKIB.

Ha nactynHomy erarti 10CiipKeHb OyJ10 po3pooiie-
HO «[Tlipaminy BHYTpilTHBO(IPMOBOT JOSITBHOCTIY, SIKa
BijIoOpakae BaXKIIUBICTh (PaKTOPiB MPOOYIHKEHHS Ta MiJI-
TPUMKH y HpaHiBHI/IKa BiI[‘-IYTTSI JIOSITTLHOCTI IO CBOET
kommanii. L{s mipamina Mictuth 9 p113H113 (puc. 2).

AHaJn3onq1/1 CTBOPEHY nlpaMlz[y, MOKEMO TTOMITH-
TH, IO Bcl ii piBHI TiCHO MOB’s3aHi 3 IICUXOJIOTTYHUMHU
0COOIMBOCTIMU JTIONEH Ta TXHIMH I[IHHOCTSIMH, 1[0 Ja€
3MOT'Y BUSIBUTH TIEBHHH 3B’S30K 13 3MiCTOBHHUMH TEOPisi-
MU MOTHUBAIIi1, SIKi 0a3yOThCSl Ha OTpeOax Jitoe (Teo-
pist 1. Mak Kinenanpa, teopis Iepridepra, Teopist K. Asb-
nepdepa ta in.). [Ipore HalOIbIINIA 3B’ A30K MPOCTE-
KyeTbes 3 «lepapxieto moTped Macoy» (puc. 2). I3 num
KaTeropist « YMOBH Ipali» OiIbII KOPEIOEThCs 3 (Pizio-
JIOTTYHUMH TOTpedaMu Ta BijioOpakae OULIBIIION MIpOrO
HAasIBHICTh YMOB JIJIs 3a0€3TIeUeHHsI BUKOHAHHSI CBOiX 000-
B’513KiB: O0JIaJIHAHHS, MaTEPiajiB, OCHAIICHHS POOOUO-
'O MiCIIsl, ONITUMAJILHOTO Ipadika podoTu. HanexuHe po-
0ode cepeoBHIIE A€ 3MOTY TIEpCOHATY 3a]JOBOJIbHU-
TH CBOT TOTpeOU B KOMPOPTHUX YMOBAX Mpalli i cTUMy-
JIIO€ HaJaJll BiAUyBaTH HEOOXIHICTh MIPOCYBATHUC ITi-
pamiJIor0 Bropy, 3a10BOJBHSIOYH OTPEOH OiIbII BHCO-
KOTO piBHs. SIKIIO Taki yMOBH Mpaili Oy/e 3abe3reueHo,
TO TIMHHICTH Ka/IPiB 3MEHIITYBATUMETHCSI, a JIOSIIbHICTh
TUIBKH 3MIIHIOBATUMETHCS.

Kareropii «Crcrema MaTepiaibHOTO 3a0X04ESHHSD» Ta
«CralibHICTB 1 Oe311eKay OUTBII 3a/I0BOJILHSIOTH TOTPEOH
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OpraHisauis

YNpaBniHHA, yyacTe
B yXBaneHHi pilieHs

MosxnmeocTi
pO3BUTKY

CamMoBupaxeHHs

3micT poBotn
(couianbHa 3HauyLicTb)
TMoBara Ta BU3HaHHA
peaynbTartie poGotu

Motpe6a B noBasi

/ KopnopatusHa kyneTypa
B3aeMOBigHOCUHM
B KONeKTusi

CouiankbHi noTpe6u

/ CrabBinbHicTs i Besneka
/ Cuctema marepianbHOro 3a0XoHeHHA

MoTtpe6un Ge3nekn

/ YmoBu npaui

QizionoriyHi noTpebu \

ITipamina BHY TPIIHBOGIPMOBOI JOAIBHOCTL

B Oe3TeTi JIIOMUHM Ta € TIepBUHHNME TToTpedamu. Lle Haii-
TIepITi CXOMWHKH y Tipamiai Macioy Ta mepire i 06o-
B’SI3KOBE, 1110 TTOBMHHI TAPAHTYBATH CITIBPOOITHIKAM PO-
6otomagi. @iHaHCOBA BHHATOPOA, O€3 CYMHIBY, 3aBKIH
Oyra 1 3aBx I Oymme BaroMuM (hakTopoM BUOOPY MICITS PO-
0otH. 3apanu cTabiTBHOCTI y (piHAHCOBOMY 3a0€3TeUcH-
Hi iHOMII CTTIBPOOITHUKH HaBITh TOTOBI JKEPTBYBATH TIep-
CIEKTHBAMH Kap €PHOTO 3POCTAHHS Ta CaMOPO3BUTKY.
Perynsapra 3apo0iTHa 11aTa HAJICKHOTO PIBHS JO3BOJISIE
BiIUyBaTH CTaOUIbHICTh HUHITITHHOTO KUTTS Ta MOXKITH-
BICTh OTO TIPOTHO3YBaHHS.

Kareropist «B3aeMOBiTHOCHHY B KOJIGKTUBI» BifloOpa-
JKae coIliabHi MOTpeOn CTIiBPOOITHUKIB, HACAMITEPE Y
CIIIKyBaHHI, CTBOPEHHI Ha pobodoMy MicIli aTMocde-
¥ B3aEMOITOPO3YMIHHS 1 MATpUMKH. Kareropist dakTo-
piB «KopmoparuBHa KyJasTypay OB’ sA3aHa 3 TOTpedamMu
JFOTUHA Oy TH MTPUYETHOIO 10 KOJIEKTHUBY, KOMAaHIH, KOM-
TaHii, o MPSAMYE 10 TOCITHEHHS MTeBHUX 3arabHAX ITi-
JIeH, IO TaKOXK € TIPOSIBOM COTTIATEHUX TTOTPEO JTFOIIMHH.

Ha erami, ko jironuHa 3a10BOJIBHSIE CBOI COLliaIbHI
oTpedH, y Hel BUHHUKAE HEOOXiTHICTE 3aI0BOJIGHUTH TIO-
TpeOu HACTYITHOTO PiBHS — MOTpedu B moBasi. Karero-
pii «IToBara Ta BH3HAHHS JOCSATHEHB» Ta «3MicT pobo-
TH» B PO3pi3i X COIMIaJIbHOI 3HAYYIIOCTI MTOBHOIO Mi-
POIO CITIBBITHOCATRCS 3 TIOTPEOOIO B TTOBa3i B Mipamii
Macnoy.

Slkio ciiBpoOITHUK HaJa€ BEIWKE 3HAYCHHS KaTe-
ropii ¢akropiB «OpraHizallis yrpasiIiHHSI Ta y9acTh B
YXBaJICHHI PIIIICHBY, II¢ MOKHA BBKATH TIPOSBOM HOTO

Iepapxis morpe6 Macnoy

Pwuc. 2. Mipamiga nosnsHocTi nepcoHany

OTpeON B caMOBHpaXKeHH1, Oa’kaHHI BUCIIOBUTH CBOL
i7ei, omTUMi3yBaTH TIEBHI TIPOIIECH B pOOOUOMY Ccepero-
BHIIIi, IPAHECTH KOPUCTh HE TIIBKH IS cebe 0COOHCTO,
ajie ¥ JJ1s 1HIIKX, a TaKOoXK, 3BICHO, JOMOITHCS BH3Ha-
HHS. 3aBISIKA TOMY 110 KePiBHUIITBO Oy/e CTHMYITIOBA-
TH TIEPCOHAJT JIO CAMOPO3BUTKY, HA/IAaBaTH MOXKITHBICTh
BIIMBATH Ha YIPABIIHCHKI PIIICHHAS, CITIBPOOITHUKH Bil-
YyBaTUMYTh BJIIACHY KOPHUCTb JUISl KOMIIAHI1, BISTYHICTh
3a MOKJIMBICTH peajli3oByBaTH CBOi TBOPUI ie1, MPOSIB-
JIATH KPEaTHBHICTH, 3aI0BOJIBHSIOUN TIOTPEOU B CaMo-
BHPa)KEHHI, [0 CTaHE TOJATKOBOIO IPUINHOIO 3MIITHEH-
HS JIOSITHHOCTI CIIBPOOITHHKIB.

BucHOBKHM Ta mepcneKTHBH MOAAJbIIUX J0CITi-
MkeHb. OTXKe, 3 BHKOPHCTAHHSIM METOJY aHKETHOTO OITH-
TyBaHHSA OyIO OIliHeHO (DaKTOPH, IO BIUIMBAIOTH Ha
CTBOPEHHS Ta ITi IBUIICHHS JIOSUTHHOCTI CIIBPOOITHHUKIB
(hapmarieBTHYHNUX OpTaHi3alliid, 32 CTyIICHEM 1X BayKJIH-
BocTi. [loOynoBaHo mipamimy JIOSUTBHOCTI TTEPCOHAITY.
Pesynbrati TOCHiKEHHS! MOXKYTh BUKOPHCTATH KEepiB-
HUKH (GapMaleBTHIHUX OpraHi3amiil 11 BKUBaHHS 3a-
XOJIB 3 TABUIIICHHS JIOSUTBHOCTI TTIEPCOHAITY.

[TepcriekTHBH MTOMATBITNX JOCIIHKEHB TIOB’ sI3aHi 3
BHBUCHHSM PIiBHS JIOSUTEHOCTI B PI3HUX (hapMaIieBTHY-
HUX OpTraHi3amisaX, BIVTHBOM Ha ITiABUIIICHHS JOSITLHOC-
Ti CepeOBHINA, CHCTEMH Ta CTHIIIO YIIPABITiHHSI, MOTH-
BaIii hapMaeBTHYHUX MPAIiBHUKIB, PO3POOKOIO KOM-
MJIEKCHUX TIAXOIB /IO OIiHIOBAHHS JIOSUIBHOCTI CITiB-
pOOITHHKIB OpraHizamiii papMareBTHIHOI cepH.

KonduikT inTepeciB: BincyTHIH.
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The development of energy saving measures as a basis
of ensuring energy efficiency in higher education institutions
in healthcare of Ukraine

The implementation of efficient energy management systems (EnMS) to meet the requirements of ISO 50001 is
an urgent problem, taking into account the aggravation of the issue of energy supply and energy saving in the country,
especially in the conditions of martial law. The main issue facing higher education institutions (HEls) of Ukraine when
creating rational activities for the use of energy resources is the implementation of an energy management system to
meet the requirements of DSTU ISO 50001:2020. The main problems faced by all HEIs now are revision of legislation,
rising prices and cost of energy resources, high inflation, frequent exchange rate changes. EnMS will allow each in-
stitution to monitor energy consumption and provide an opportunity to develop and implement effective energy saving
projects.

Aim. To theoretically substantiate and propose practical energy saving measures for a higher education institu-
tion (HEI) in the healthcare sector of Ukraine within the framework of the implemented energy management system.

Materials and methods. The research materials were data from scientific publications, statistical reports and
the results of own research, in particular measures for the energy modernization of electric lighting in public areas of
educational buildings of HEI. Such scientific methods as the method of content analysis, comparative analysis, the
method of generalization and systematization of information, as well as the methods of mathematical and statistical
calculations were applied.

Results and discussion. The calculation of electricity costs and savings for lighting public areas of all educational
buildings of HEI of healthcare of Ukraine has been carried out, and the need for lighting equipment has been formed.
The total electricity savings during the energy modernization of lighting in educational buildings of HEI of healthcare of
Ukraine and the total economic efficiency from the electricity savings have been calculated. It has been found that the
energy efficiency during the energy modernization of lighting in the educational buildings of HEI is 25,126 kWh/year,
and the total economic efficiency from electricity savings is 69,600 UAH/year.

Conclusions. Energy saving measures have been proposed as part of the implemented energy management
system, which will make it possible to significantly save electricity and reduce the financial costs for its purchase and
distribution. This, in turn, will allow HEI to form its own general energy supply strategy aimed at improving both energy
efficiency and overall operational efficiency.

Keywords: energy modernization; energy supply; energy efficiency; electric energy; energy management
system

M. . Hoca4yeHko, T. B. 36opoBcbka

HauioHanbHun bapmareBTnyHUI yHiBepcuTeT MiHicTepcTBa OXOPOHW 340POB’A YKpaiHu
Po3pob6ka 3axopaiB 3 eHeprosoepexxeHHsA ik OCHOBa 3abe3ne4vyeHHs
eHeproed¢eKTUBHOCTI 3aKnaaiB BULLOI OCBITU ranysi OXopoHu 3a0poB’a YKpaiHu

BcTtyn. BnpoBagkeHHsi pe3ynsraTMBHIX cucTeM eHepromeHemkmeHTy (CEHM) Ha BignosigHicTs BuMoram ISO 50001
€ aKTyarnbHO Npobrnemoto 3 OrnsiAy Ha 3aroCTPEHHS MUTAHHSA eHeprornocTayaHHs Ta eHepro3bepexxeHHs B KpaiHi,
0cobn1BO B yMOBaXx BiliCbkoBOro ctaHy. OCHOBHM MUTaHHS, sike NOCTae nepes 3aknagaMuy BULLOT OCBITY YKpainu nig
Yyac CTBOPEHHS pauioHanbHOI CXeMM AiNbHOCTI 3 BUKOPUCTaHHS €HEPreTUYHUX pecypceiB, — Lie BNPOBa[XEHHS C1C-
TeMU eHepreTMYHOro MeHeaAXXMeHTy Ha BignoigHicTb BuMoram OCTY ISO 50001:2020. OcHoBHI npobnemu, 3 SkumMu
ctukatotbes Bei 3BO 3apas, — ue: nepernsa 3akoHoA4aBCTBa, 3pOCTaHHS LiiH Ta BapTiCTb EHEPreTUYHNX pecypciB, BUCOKa
iHbnsLisa, YacTa 3miHa BantoTHoro kypcy. CEHM no3BonuTh KOXXHOMY 3aknazy BiAcniaKoByBaTW CMOXUBAHHS eHepril Ta
HaZacTb MOXMMBICTb pO3p0O6UTK Ta BNPOBaAMTY ePeKTUBHI NPOEKTU 3 eHepro3bepeXeHHs Ta eHepro3aoLLaJKeHHS.

MeTta po60oTK — TEeOpeTnYHO OBIrpyHTYBaTK Ta 3anponoHyBaTU NPAKTUYHI 3axoau 3 eHepro3bepexeHHs 3aknagy
BuLOi ocBiTh (3BO) ranysi oxopoHu 300poB’st YKpaiHu B paMKax BNPOBaMKEHOT CUCTEMU EHEPTETUYHOTO MEHEIPKMEHTY.

MaTtepianu Ta metoau. MaTepianamv AoCnigXeHHs cTanu AaHi HaykoBux nybnikauin, cTaTUCTUYHI 3BiTK Ta pe-
3ynbTaTh BNacHUX AOCNiMXeHb, 30KpeMa 3axofiB 3 eHeproMoAepHisaLii eNeKTPUYHOro OCBITNEHHS MiCUb 3aranbHOro
KopucTyBaHHS HaB4anbHux kopnycis 3BO. 3acTtocoByBanu Taki HAyKoBi METOAN: METOL, KOHTEHT-aHani3y, NopiBHAMNb-
HWI aHani3, MeTof y3aranbHeHHs Ta cuctemaTmusadii iHdbopmalil, a TakoX MeToan MaTeMaTUKO-CTaTUCTUYHUX PO3-
paxyHKiB.

Pe3ynbraty Ta ix 06roBopeHHs. 34iiCHEHO PO3paxyHOK BUTPAT Ta €KOHOMII eNeKTPOEHEprii Ha OCBITIIEHHS MiCLib
3aranbHOro KOpMCTYBaHHS BCiX HaBYanbHux kopnycis 3BO ranysi oxopoHu 30opoB’a YkpaiHu Ta copmoBaHo NnoTpedy
y CBITNOTEXHIYHOMY 0bGnagHaHHi. Po3paxoBaHO cyMapHy EKOHOMID eneKkTpoeHeprii 3a eHeproMoaepHi3aLlii OCBiTneH-
Hs1 B HaB4anbHux koprycax 3BO ranysi oxopoHu 300poB’a YKpaiHu Ta CyMapHy EKOHOMIYHY edheKTUBHICTb Big €KOHOMIT
enekTpoeHeprii. BusHaueHo, Lo eHeproedeKTUBHICTb y pasi NPoBEeAEHHs] eHeproMoaepHi3aLlii OCBITIIEHHSA B HaBYaNbHNX
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kopnycax 3BO ranysi 0xopoHu 300poB’s YkpaiHun ctaHoBUTb 25126 kBT roa/pik, a cymapHa eKoHOMIYHa e(peKTMBHICTb

Bif, eKoHOMIT enekTpoeHeprii — 69600 rpH/pik.

BucHoBkM. 3anponoHOBaHO 3ax0au 3 eHepro3bepeXeHHsi B pamMmkax BMpPOBaaXXeHOi CUCTEMU EHEPreTUYHOro Me-
HEPKMEHTY, L0 AACTb MOXIMBICTb 3HAYHO 3EKOHOMUTY ENEKTPOEHEPTI0 | BMEHLLNTM DiIHAHCOBI BUTPATH Ha i 3aKkyniB-
nto Ta poanogin. Lle ceoeto veproto gossonutb cchopmysati 3BO BnacHy 3aranbHy cTpaTerito eHepro3abe3neqeHHs,
CNpsSIMOBaHY Ha MiABULLIEHHA Ik eHeproedeKTUBHOCTI, TakK i 3aranbHOi ePeKTUBHOCTI AiSNbHOCTI.

Knrovoei cnoea: eHepaomoOepHizauisi; eHepao3abesrneyeHHs; eHep20eeKmueBHICMb, efleKmpuYyHa eHepaisi;

cucmema eHepeemu4HO20 MeHed)KmeHmy

Introduction. Changes in the costs of extraction, trans-
portation and use of energy resources, the reduction of
the volume of these resources and the need to reduce
the negative impact of their use on the environment have
led to the extreme importance of solving energy efficien-
cy problems.

However, at this time, users, including those who
have their own generating energy facilities, can reduce
the volume of consumption of energy resources depen-
ding on institutional changes at the market, which can
contribute to the development of competitive relations
on them, reduce the need for the construction of pro-
duced generating and network capacities [1-3].

The critical situation that has developed in the eco-
nomy of Ukraine in recent years puts forward new require-
ments for the implementation of energy-saving measu-
res for domestic enterprises and institutions. In the con-
ditions of a payment crisis, devaluation of the national
currency, a high level of inflation, and in the case of non-
return of value added tax, institutions are forced to sus-
pend the implementation of technical and technological
modernization measures, without which the implementa-
tion of energy saving projects is impossible. The energy-
saving mechanism, like any other mechanism, is only a
system of tools that, under certain application, is acti-
vated and carries out the energy-saving process, due to
which a positive effect should be obtained [4-6].

The works of such domestic scientists as L. Vitkin,
1. Havrilyuk, I. Hryshchenko, V. Deshka, V. Dubrovskaia,
O. Maksymenko, [. Mazur, T. Ryzhoi, H. Khimicheva,
K. Safiulina, etc., are devoted to the theoretical founda-
tions of energy saving management in HEIs.

Despite the large number of scientific and methodi-
cal developments in this field, questions regarding the
definition of approaches and the formation of energy-
saving mechanisms in the healthcare sector remain re-
levant.

At the moment, a significant number of solutions,
models and methods aimed at improving energy efficiency
and ensuring energy saving in HEIs have been formed.
In modern conditions in Ukraine, there are problems pri-
marily related to the financing of energy-saving measu-
res, the choice of optimal directions for investing funds in
energy-saving investment projects, an insufficient num-
ber of experts on these problems, the lack of informa-
tion systems to support decision-making, and the imper-
fect use of existing organizational and economic energy-
saving mechanisms in HEIs [7].

The aim of the work was the theoretical substan-
tiation and development of energy-saving measures for
electric lighting of educational buildings of higher edu-
cation institutions in the field of healthcare of Ukraine

within the framework of the implemented energy man-
agement system.

Materials and methods. The research materials were
data from scientific publications, statistical reports and
the results of own research, in particular measures he
energy modernization of electric lighting in public areas
of educational buildings of HEI. Such scientific methods
as the method of content analysis, comparative analy-
sis, the method of generalization and systematization
of information, as well as the methods of mathematical
and statistical calculations were applied.

Results and discussion. In the modern world, chan-
ges in energy consumption trends are based on the in-
creasingly widespread distribution of energy-saving tech-
nologies. We cannot ignore the fact that the increase in
energy efficiency in developed countries observed in re-
cent decades is based on the formation of an energy-
efficient type of the economic development on the prin-
ciples of energy saving, energy independence, energy
efficiency, and the application of more advanced tech-
nologies in the consumption of energy resources.

To date, a large number of regional and industry ener-
gy saving programs have been proposed, but the prob-
lem is their slow and insufficiently effective implemen-
tation [3, 8, 9]. The energy strategy of the state and the
state energy saving programs do not take into account
the multidimensional forecasts of the development of the
economy of Ukraine and the world economy as a whole;
sectoral energy-saving programs are in most cases ineffec-
tive due to the fact that they usually consist of a sim-
ple combination in one document of energy-saving pro-
grams of industrial enterprises, which can be contradic-
tory and incomplete. The same problems are observed
when drawing up regional energy saving programs; at
the level of enterprises, energy saving programs do not
provide for the implementation of an energy manage-
ment system, the development of organizational measures,
including the restructuring of the management system
of an enterprise or institution, are not based on the ana-
lysis of energy consumption and factors that affect its
level [10, 11].

The sphere of educational services of HEIs occupies
a special place in the structure of economic significance
in terms of influence on the national economy, which,
in the light of recent reforms, is considered not only as
an object of production of educational services for stu-
dents of higher education, but also as a system of eco-
nomic entities of the economic activity, which requires,
taking into account economic challenges, the adjust-
ment of the own strategy, including the energy and cost
component. Since the costs of communal services in the
general budget of expenditures of HEIs have increased
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significantly in recent years, the resolution of this is-
sue takes on the character of a significant impact on the
economic security of the institutions’ activities.

In today’s competitive conditions, in order to achieve
sustainable success, the management system of HEIs re-
gardless of the profiling direction must be quickly adap-
ted to the impact of internal and external factors. The eco-
nomic indicators of impact force each higher education
institution to use innovative developments to create con-
ditions for a decent level of quality in the scientific and
educational process, which is based on cost optimiza-
tion and reduction of energy resource expenditures and
the rational energy saving [7, 12].

The research was carried out at the premises of HEI
of healthcare of Ukraine, which in 2020 implemented
an energy management system to meet the requirements
of DSTU ISO 50001:2020. One of the main tasks faced
by the energy service of HEI is the development of ef-
fective energy-saving measures in the institution.

We analyzed the use of energy resources of HEI for
the period of 2019 since in the future there was an im-
pact of external factors (pandemic, martial law), which
made the data obtained unrepresentative.

Based on the results of the analysis, we can con-
clude that the biggest costs of HEI are the consumption
of heat and electricity.

In order to save energy and reduce heating costs in
the long term, a set of expensive measures must be taken.
In practice, the best savings potential is achieved through
a combination of good heating practices and technical
optimization, which prompts HEI to look for alterna-
tive ways of saving with lower costs.

According to the existing approaches to the energy
modernization of electric lighting in public areas of edu-
cational buildings of HEIs [2, 5, 9], we proposed repla-
cing fluorescent lamps and incandescent lamps with LED
lamps.

Since LED lamps are distinguished by reduced con-
sumption of electrical energy with increased luminous
flux and increased service life, the energy modernization

M Natural gas

Warm

Fig. Pie chart by energy sources in HEI for 2019

of lighting is expected to save electricity and the finan-
cial costs for its purchase and distribution. At the same
time, the number of lighting points will also be reduced,
which will lead to cost savings for maintenance, repair,
the subsequent replacement and disposal of lamps used.

Passport data of available LED lamps — “Eurosvit”
panels are as follows:

Power, W — 36;

Luminous flux, Lm — 3000;

Efficiency, Lm/W — 80;

Energy efficiency class — A+;

Service life is 25,000 hours.

Electricity costs for lighting are determined by the
number and power of installed lamps, by the standards
of illumination of industrial premises, and the term of
their operation for the calculation period according to
the formula:

W=3,, * kg * ko * T, kW-h

where X, —
lamps, kW;

ks — 1s the power loss coefficient in the start-up
and control equipment;

k, — is the power demand coefficient of lamps;

T — is the number of hours of 1 the amp power use
per year, h.

The results of calculations of costs and savings of
electricity and money, as well as the need for lighting
equipment of one of the buildings of HEI are summa-
rized in Table 1 and Table 2.

According to the same algorithm, the calculation of
electricity costs and savings for lighting public areas of
all educational buildings of HEI was carried out, and
the need for lighting equipment was formed.

The total electricity savings (energy efficiency) during
the energy modernization of lighting in educational build-
ings of HEIs was also calculated; it was 25,126 kWh/year.
And the total economic efficiency from the electricity
savings (with electricity tariffs effective on 08/31/2020)
was 69,600 UAH/year.

is the total installed power of the
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Table 1
Electricity costs for lighting public areas of the educational building
Installed Number Annual
Floor, name and room |  Type of power The LOS? Dema‘nd of hours | consumption
number | coefficient | coefficient -
number on the plan lamps of each of lamps K K of use per | of electricity,
lamp, kW P SKE P yearT, h kW-h
Existing condition:
The 1 floor
Corridors FL 2x0.036 11 1.2 0.8 2000 1520
-//- IL 0.1 1 1 0.8 2000 160
Others LED no change
The 1 floor together 1680
The 2 floor
The corridor FL 4x0.018 6 1.2 0.8 2000 829
Others LED no change
The 2 floor together 829
The 3 floor
Corridors FL 4x0.018 28 1.2 0.8 2000 3226
Others LED no change
The 3 floor together 3871
The 4 floor
The corridor FL 4x0.018 3 1.2 0.8 2000 415
FL 0.036 80 1.2 0.8 2000 5530
Others LED no change
The 4 floor together 5945
The stairs FL 2x0.018 12 1.2 0.8 1600 664
-//- IL 0.1 2 1 0.8 1600 256
Total for the
building: 13245
After replacement:
The 1 floor
Corridors LED 2x1200 | 2x0.018 5 0.8 2000 288
-//- LED E27 0.01 1 0.8 2000 16
Others LED no change
The 1 floor together 304
The 2 floor
The corridor LED panel 0.036 3 0.8 2000 173
Others LED no change
The 2 floor together 173
The 3 floor
The corridors LED panel 0.036 14 0.8 2000 806
Others LED no change
The 3 floor together 806
4 floor
The corridor LED panel 0.036 2 0.8 2000 115
LED strip 0.048 20 0.8 2000 1536
Others LED no change
The 4 floor together 1651
The stairs LED 2x600 2x0.009 12 0.8 1600 276
-//- LED E27 0.01 2 0.8 1600 26
Total for the building 3236

(after replacement):
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Table 2

The electricity savings for lighting

Result of saving electricity Type of Installed power of The number of Annual cqn;umption
lamps each lamp, kW lamps of electricity, kW-h

;I'he number of necessary new LED panel 0.036 19
amps, pieces

-//- LED 2x1200 2x0.018 5

-//- LED 2x600 2x0.009 12
;?eecre\gmber of necessary lamps, LED E27 0.01 3

LED strip 0.048 20x5m

reporting period. 10009
Electricity supply tariff, UAH 2.03
Electricity distribution tariff, UAH 0.74
Economic efficiency, UAH/year 27725

Conclusions and prospects for further research.
As part of the implemented energy management system,
it has been proposed to upgrade the electric lighting of
the public areas of educational buildings of HEI, which
will make it possible to significantly save electricity and
reduce the financial costs for its purchase and distribu-
tion. This, in turn, will allow HEI to form its own ge-
neral energy supply strategy aimed at improving both
energy efficiency and overall operational efficiency.

It has been found that the energy efficiency
during the energy modernization of lighting in the

educational buildings of HEI is 25,126 kWh/year, and
the total economic efficiency from electricity savings is
69,600 UAH/year.

It has been determined that the task of further re-
search is to form a system of indicators that will pro-
vide a qualitative assessment of the level of internal
energy security of HEIs, the level of external threats
and innovative activity of HEIs in the field of energy
saving.

Conflict of interests: authors have no conflict of
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! HarioHanbHu# apMarieBTHUHIIA YHIBepcUTET MiHICTEpCTBAa OXOPOHH 37I0pPOB’ st YKpaiHu
2 XepCOHChKHIA IepsKaBHUI yHiBepcuTeT MiHiCTEpCTBa OCBITH 1 HayKH YKpaiHu

Po3po6ka cknagy Ta TeXHOSOrii POCIIMHHOro 360py

LepeodponpoTeKTOPHOI Ail

MeTa po60TH — BU3HAYNTN NEPCNEKTUBY BUKOPUCTAHHSA POCIIMHHOI CUPOBUHM ANA CTBOPEHHSA diTonpenaparis 3
LepebponpOTEKTOPHOK A€, @ TaKOX PO3pobuTN CKNaz Ta TEXHOMOriK0 HOBOro MikapCbKoro 3acoby NpupoaHOro no-
XOLDKEHHS.

Martepianu Ta metoaun. O6’ekTamun JOCNIAKEHHSI € M'SITOYMHMKA YOPHOro Tpaea, Kponuewm rnyxoi 6inoi Tpaea, no-
NHY aBCTpPINCbKOro Tpaea. EkcnepvMeHTanbHi 4OChigXeHHS MPOBOAUNN 3@ OMOMOrO Cy4acHMX isnyHmMX, isamko-
XiMIYHUX, hbapMaKoTEXHOMOMYHNX, MaTeMaTUYHUX METOAIB aHaniay.

Pe3ynbraTty Ta ix o6roBopeHHs. Ha nigcrasi aHanisy HayKoBMX [pxepen LWoao cuTyaluii 3 LepebpoBackynapHu-
MW 3aXBOPIOBaHHAMM Ta aCOPTUMEHTOM MpenapariB AN ixX NikyBaHHA OBEAEHO, WO AN MOKpaLLeHHS AKOCTi Tepa-
nii pauioHansbHUM € NpPoBeAeHHSA KOMMNIEKCHOI hapmakoTepanii 3 BUKOpMCTaHHSAM dbiTonpenaparTiB. 3anponoHoOBaHO
HOBWI NikapCbKUi 3acib 3 LepebpONPOTEKTOPHOD Ai€t0 HAa OCHOBI POCIIMHHOI CMPOBUHMW. Jlikapcbkuii 3acib oTpumMaHo
y chopmi 360py, 4o cknaay skoro 6yrno BBeAEHO M'ATOYHUKA YOPHOTO TpaBsy, KPOMMBW rMyxoi Ginoi Tpasy, MONMHY aB-
CTPINCBbKOro TpaBy. TEOPETUYHO Ta eKcrnepuMeHTarnbHO 06r'pyHTOBaHO paLioHanbHy TEXHOMOTIK FikapCbKoro 3acoby.
Po3pobneHo 6niok-cxemy 360py, BU3HAYEHO KPUTUYHI NapameTpu 1noro BupobHuuTea. MNpoBeneHo hapmakoTexHomno-
riYHi JOCNIMKEHHS POCITMHHOI CMPOBMHM Ta O4EepXXaHOoro nikapcbkoro 3acoby.

BucHoBku. 3a pesynsratamu npoBefeHoi poboTu NnpoaHanisoBaHo Ta y3aranbHEHO AaHi HAyKOBUX Axepen WoAo
noLumpeHHs LIB3; noBeaeHo AoLUiNbHICTL BUKOPUCTAHHS POCIMHHOT CUPOBUHM Y MiKapCbknx 3acobax arnst KOMNIeKCHoI hap-
mMakoTepanii uepebpoBacKkynspHMUX 3axBOpOBaHb; po3pobneHo cknap i TexHonorito nikapcbkoro 3acoby 3 M'STOYHUKA
YOPHOTO TpaBu, KPOMUBM MNyX0i BinNoi TpaBu Ta NONUHY aBCTPINCHKOro Tpaeu y opMi 306opy LiepebponpoTeKTOPHOT Aii
[ONS BHYTPILLUHBOTO 3aCTOCYBaHHS.

Knrovoei cnoea: 36ip; mexHoroais; mpasa M’simoYyHUKa YOpHO20; mpasa Kpornusau a11yxol 6ifoi; mpasa nonuHy
ascmpilicbko20; uepebposacKynsipHi 3aX80pHO8aHHSI; MiKy8aHHS

M. V. Marchenko', O. Ye. Bohutska?, Ya. S. Marchenko'

" National University of Pharmacy of the Ministry of Health of Ukraine

2 Kherson State University of the Ministry of Education and Science of Ukraine
Development of the composition and technology of the herbal mixture
with the cerebroprotective action

Aim. To determine the prospects for using the plant raw material for the creation of herbal medicines with the
cerebroprotective effect, as well as to develop the composition and technology of a new medicine of natural origin.

Materials and methods. The study objects were black horehound (Ballota nigra L.) herb, white dead nettle
(Lamium album L.) herb, and Austrian wormwood (Artemisia austriaca) herb. Experimental studies were conducted
using modern physical, physicochemical, pharmacotechnological, and mathematical methods of analysis.

Results and discussion. Based on the analysis of scientific sources on the situation with cerebrovascular dis-
eases (CVD) and the range of drugs for their treatment, it has been proven that to improve the quality of therapy, it is
rational to conduct a complex pharmacotherapy with the use of herbal medicines. We have proposed a new drug with
the cerebroprotective action based on the plant raw material. The medicinal product was obtained in the form of the
herbal mixture, which included black horehound herb, white dead nettle herb, and Austrian wormwood herb. The ra-
tional technology of the drug has been theoretically and experimentally substantiated. A block diagram of the herbal
mixture has been developed, and the critical parameters of its production have been determined. The pharmacotech-
nological studies of the plant raw material and the drug obtained have been conducted.

Conclusions. Based on the results of the work conducted, the data scientific sources on the spread of CVD have
been analyzed and summarized; the expediency of using the plant raw material in medicines for a complex pharma-
cotherapy of CVD has been proven; the composition and technology of the drug from black horehound herb, white
dead nettle herb, and Austrian wormwood herb in the form of the herbal mixture with the cerebroprotective action for
internal use have been developed.

Keywords: herbal mixture; technology; black horehound herb; white dead nettle herb; Austrian wormwood herb;
cerebrovascular diseases; treatment

Betyn. [IpoTsirom ocTaHHIX IE€CATHIIITH 3aXBOPIO-
BaHHS, TIOB’A3aHi 3 TIOPYIIEHHSIM HEPBOBUX (DYHKIIIH JTFO-
JIUHY, 3aJTAIIAIOTHCS OHIEI0 3 BAKITUBUX MPOOIeM OiTh-
mocTi Kpain cBity. 3a manumu BOO3, Bix nepedposac-
KyJSIpHUX 3axBoproBaHb (1[B3), 30kpema iHCYIBTY, m10-
pidgHO y CBiTI oTepmae 61mu3pKo 16,8 MiTH 0ci0, o Ha

68 % Oimpmre mpotu 1990 p. CMepTHICTH Bijg IHCYIABTY
CKJIaZla€ MaiKe 5 MIIH Ha DIk, 1€ CTUTHKH K CTalo0Th
imBamimamu [1, 2].

B Vxpaini mopiuHo peectpytors noraz 100-140 Twuc.
BHITA/IKIB MO3KOBOTO iHCYIBTY. 30-50 % BuMa/IKiB iHCYIBTY
3aKIHIYIOTHCS JICTATHHICTIO. 32 TIOKa3HUKAME CMEPTHOCTI
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HEBPOJIOTIUHI 3aXBOPIOBAHHS B HAIIl KpaiHi 3aiiMarOTh
YEeTBEPTY MO3MIIII0 BiJl 3arajibHOI cMepTHOCTI [2, 3].

Jnist mikyBaHHS 11epeOpOBACKYIISIPHUX 3aXBOPIOBAHb,
y MaToreHesi sIKMX BaXKIIMBE Miclle HAJICKUTh TIMOKCi,
BHKOPHUCTOBYIOTH JIiIKapchKi 3acobu (JI3) pi3HUX IpyIr:
HOOTPOITHI, aMIHOKHUCJIOTH, MENTUACPTiUHI, alleTHUIIXO-
JIHEPrivHi, DTyTaMarepriudi tomro [3, 4]. [Iporec miky-
BaHHs 1OoCHTh TpuBanuid. [1in yac papmakoreparii Bu-
HUKae HU3Ka NOOIUHMX edekTiB. 3rifiHO 31 CTaTHCTHY-
HUMH JaHUMH, B YKpaini jgumie 6nusbko 10-12 % ocio,
SIK1 TIGPEXBOPLIM Ha IHCYJIBT, TOBEPTAIOTHCS JI0 TOBHO-
LIHHOTO XHTTA [5, 6].

3a nepiox 2015-2019 pp. 3adikcoBaHO nesKe 3HU-
JKCHHSI 3aXBOPIOBAHOCTI Ha 1HCYJBT B YKpaiHi, SIKIIO
nopiBHioBatH 3 2012-2014 pp., npote ynpomosxk 2019-
2021 pp. 1eii MOKa3HKUK 3HOBY 3HaYHO BHpic (puc. 1) [2,
3, 7]. 3a narumu MO3, 2023 poxy nipotu 2019 poky Kijib-
KicThb 1HCYNBTIB B YKpaiHi 30inbmuiach Ha 16 % [6].

HaiiBuiuii BiICOTOK 3aXBOPIOBAHOCTI Ta CMEPTHOC-
Ti BHACJIIJIOK IIIEMIYHOTO 1HCYJIBTY 3a(hikCOBaHO B 3a-
nopi3epKiil Ta TepHOMIIbCHKIN 00NACTSIX; YHACHTIOK Te-
MopariqHoro — y JXuromupceKkii, 3akaprarcekiid, Cym-
ChKil, XapKiBChKiH; YHACIIJIOK CyOapaxHOiIaIbHOTO KpPo-
BOBHIJIMBY — y MuKonaiBchbKii, 3akapnarcekiii Ta [Ton-
TaBCBKiH; YHACIIZOK 1HCYIIBTY, HE YTOYHEHOTO SIK KPO-
BOBIUIMB a00 iHdapkT, — y Kuiscbkiii, PiBHeHChKil, Oech-
Kiif, XepcoHcbkiii Ta M. Kui (puc. 2) [1, 3].

[MamienTH i€l rpynu 3aXBOPIOBAHOCTI OTPEOYIOTh
TPHUBAJIOTO JIIKyBaHHs Ta peabinmitamii. Bume Oymno 3a-
3HAUEHO, 110 JIIKAPChKI 3aCO0M, 3aCTOCOBYBaHi Jyist (ap-
MakoTteparii [|B3, BukiukarwoTh 6arato nooiuHux eex-
TiB. Jyis JIIKBijaIii HEraTUBHUX HACHIAKIB JIIKYBaHHS
CUHTETHYHHMHU JIIKApPChKUMH 3aC00aMU B KOMIUICKCHIH
Teparii parioHaIbHO BUKOPUCTOBYBATH TpErapary poc-
JIMHHOTO TIOXOJDKEHHS. 3T1THO 3 BiJOMOCTSMH HayKOBUX
Jokepen narieHTam i3 1{B3 npusHauaroTh Taki npenapa-
TH [3, 4]. Bonu cripusitoTs HOpMaitizamii GyHKIiH Hep-
BOBOI CHCTEMH Ta 3HAYHO MPUCKOPIOIOTH Yac Oy KaHHS.

W 27874 oci6
M 268341 oci6

M 270608 oci6
W 284997 oci6

OT1xe, po3poOka HOBUX e(eKTUBHUX (iTompenaparis
3 IepeOPONPOTEKTOPHOIO €0 € AKTYaIbHUM 3aBJIaH-
HsM (apmarrii.

Meta po60TH — BU3HAYHTH MOXKIIUBOCTI 3aCTOCY-
BaHHS POCIIMHHOI CHPOBHMHU JJIsi CTBOpEHHS (piTompe-
Maparis 3 HEepPeOPONPOTEKTOPHOIO I€I0, a TAKOK PO3PO-
OWTHU CKJIaJ] Ta TEXHOJIOT1F0 HOBOTO JIIKAPCHKOTO 3aC00Y
MIPUPOTHOTO TTOXO/KEHHSL.

Marepianau Ta MeToau. J{jisi CTBOPEHHS JIIKapChKO-
ro 3ac00y BUKOPUCTOBYBAJIM M’ SITOYHHKA YOPHOTO Tpa-
BY, KPOITUBH TIIYyXOi 01101 TpaBy, MOJIMHY aBCTPIHCHKOTO
TpaBy. EkcriepuMeHTaNbH1 TOCIIKSHHS TIPOBOJIHIIH 32
JIOTIOMOT'OF0 Cy4YacHUX (Pi3NUHMX, (i3UKO-XIMIYHHX, (ap-
MaKOTEXHOJIOTTYHMX MeTojiB [7-13]. OtpumaHni naHi cra-
TUCTUYHO 00poOIIsiu 3rijgHo 3 DY [13].

Pe3yabraTn Ta ix o6rosopennsi. OCHOBHe Miclie
y ¢itorepanii LIB3 BiqBOIsSTH pOCIMHHIM KOMITOHEH-
TaM, 1110 MAKOTh Pi3HI KOMIUICKCH Oi0JIOTIYHO aKTHBHUX
peuoBuH (BAP), siki MposBISAIOTH MPOTU3AIANBHY, aH-
THOKCHJIAHTHY, CTIa3MOJIITHYHY, aHTHOAKTEpiaJlbHY, TiI0-
XOJIECTEPHHEMIYHY, aHTUTOKCUYHY Ta CEIaTUBHY aKTHB-
HICTh. BiNbIIICT 13 1IMX QapMaKoIOTiYHUX BIaCTHBOC-
Tel MpUTaMaHHI TAKUM POCIUHAM, SIK M’ ITOYHUK YOP-
HUH, TITyXxa KporuBa Oia Ta nonuH [8-15].

AHai3yro4n cydacHi IaHi HayKOBHX TIEPIIOKEPE
II0/T0 JIIKAPCHKUX POCIIMH 3 LEPEOPOIPOTEKTOPHOKO JTIEXO,
MU JIMIUTH BUCHOBKY PO MOYKJIMBICTh 3aCTOCYBaHHS
M’SITOYHHKA YOPHOTO TPaBH SIK KOMITIOHEHTA JIIKapChKO-
ro 3aco0y.

M smounux wopruii (Ballota nigra L., cunoHIM B. ru-
deralis) — GararopiuyHa TpaB’sSTHUCTA POCIMHA POJUHU
I'y6ousiti (Lamiaceae L.) [14]. CupoBuHHa 06a3a M’TOY-
HUKa YOPHOTO He 0OMEKeHa.

3a maHMMU HAayKOBHX JDKEpE, y CKIIajl M’ ITOYHUKA
qyopHoro € Taki BAP: edipHa onis, ripki i IyOrIbHI pe-
YOBUHH, MIEKTUHH, sI0JydHA KUCI0TA TOIIO. XIMIYHUI
CKJ1a]] 610JIOTIYHO aKTUBHUX CITOTYK POCIHHHU JIOCIi/IN-
na rpyna paeanx H®aV (. C. Konecnuk, O. B. Ouxyp,

2018

1 264926 oci6
m 300724 ocio

Pwuc. 1. Bunagkv cmepTHOCTI Bif iHCynbTy B YkpaiHi 3a nepiog 2015-2021 pp.

269753 oci6
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PisHeHcbka

3aXBOPIOBAHICTb Ta CMEPTHICTb YHACNIA0K
iLUemiYHOro iHCYNbTY

3aXBOPIOBaHICTb Ta CMEPTHICTb YHACNIAOK reMopariyHoro
Ta cybapaxHoifanbHOro KpOBOBUMMBY iLLIEMIYHOTO iHCYMNLTY

3aXBOPIOBAHICTb Ta CMEPTHICTb YHACMIA0K
iHCYNbTY, He YTOYHEHOrO Ik KPOBOBUMMB ab0 iHpapkT

A. M. KoBanroBa Ta iH.). M ATOYHHK YOPHUNA MiCTHUTh
18 - Ta TPIKApOOHOBHX, KUPHHX, APOMATUIHHUX KHICIIOT.
Kpim Toro, y pocnuHi inerTudikoBano 19 Makpo- Ta Mik-
poeneMeHTiB. Y CKiIaji M’ATOYHHUKA YOPHOTO TPHUCYTHI:
repmakpeH D, rekcarigpodapHesninaneros, 2,6-TpumMe-
Tin-4-metuneH-2H-mipaH, MipucTrK, ieHTaiekaH. Berera-
TUBHI OpTaH¥ POCIIMHHU MAfOTh MAJBMITOICTHOBY Ta ITaJlb-
MITHHOBY, MipUCTHHOBY KHCIIOTH, a TAKOXK (hapHe3nIare-
TOH, BepOCHOH Ta iHII croinykd. Bevoro B pocnuHi Oy-
1o ineHTrdikoBaHo 48 cronyk [9, 10, 15]. HayxoBumu
JIOCTIJPKEHHSIMH JIOBEJICHO JIIKYyBaJIbHI BIIACTUBOCTI POC-
JIMHHM Ta JIIKapChKUX 3ac00iB Ha ii ocHOBI [9, 10, 15].

Jnst mocunenHst (papmMakoJIOTiYHUX BIACTHBOCTEH
M’ SITOYHHKA YOPHOTO JI0 CKJIaAY JIIKapChKOTO 3ac00y OyIto
BBEJIEHO KPOITMBY TITyX0i 011101 Tpasy.

Kponusa enyxa 6ina (scHotka 6ina, Lamium album L.) —
OararopiyHa TpaB’sHHCTA pocinHa poauHau ['yoorBiTi
(Lamiaceae L). Pocnina mompena Ha 3akaBKas3i, B A3ii,
Mouwromnii, Kurai, Anownii, Kopei, Ha miBaoui [H1ii, Ha
Tepuropii maiike Bciei €Bponu [9, 11].

OcuoBarM BAP mimyxoi kponwBu 011101 € edipHa ois
[9, 11]. Cepen inenTn(hikOBaHUX CIOMYK TITyXOi KPOIIH-
BH 01101 TepeBayKaIOTh TAKOXK JKUPHI KACIOTH Ta iX T0-
XiH1, y HaROUTBIIIH KITBKOCTI MiCTSATBCS MaTbMiTHHO-
Ba, JIIHOJIEBA Ta MipICTHHOBA KUCJIOTH. BusBIeHO HasB-
HICTh HU3KM BUIIHX allihaTHIHUX BYTIIEBOJIIB, IO BXO-
JITh JI0 CKIJIAAy POCIMHHOTO BOCKY. Pi3HOMaHiTHWI
ckinang BAP pocianHu BU3Ha4ae CIpOMOXKHICTD TTO3UTHB-
HOro BIUIMBY Ha nposisu [IB3.

TpetimM KOMITOHEHTOM (hiTONpeTapary BUPIIIHIN 00pa-
T onuH. HaiiGinemr nommpeni y duopi Ykpaiau Ta 3a-
CTOCOBHI B HapO/Hi# 1 o(illiiiHii MEAUIINHI SIK HOOTPOTI-
Hi 3aCO0M Taki BUIU POCIHHHU: TiPKUI TIOJIHMH, 3BUYal-
HUW TIONWH, TICKOBUH IIOJNIMH, aBCTPIHCHKUI ITOJIWH,

Puc. 2. 3axBoptoBaHicTb Ha iHCynbT (yci hopmn) B YkpaiHi

TTOJTUH OJHOPIUHUH Ta JiKapchkuil monuH [12, 14, 15].
1106 BHOpaTH 3 IIMX BH/IIB MOJUHY KOMITOHEHT ISl PO3-
poOioBaHoTO 300pY, MPOAHAII3YBaIH BiIOMOCTI HayKO-
BHX JDKEPEIT 1010 HasBHOCTI 010JI0TIYHO aKTUBHUX pe-
YOBUH POCIMHH, 30KpeMa TePIEHOI/TiB Ta OPTaHIYHUX
KHCJIOT. 32 BMICTOM MOHO- Ta IMKapOOHOBUX, apoMa-
THUYHUX, )KUPHUX KHUCIIOT, T1IPOKCUKOPUYHHX Ta (GeHOI-
KapOOHOBHX KHUCTOT [9, 12] BUpimmim 3 po3mIsAyBaHUX
BH/IiB TIOJIMHY OOpaTH MTOJIWH aBCTPIHCHKUH.

Honun ascmpiticoxuti (Artemisia austriaca Jacq.) —
OararopiuHa pociiuHa, OlTyBara BiJ] TyCTHX IOBKOBHUC-
TUX BOJOCKIB [9, 12]. [IpoBeieHMME HAyKOBUMH JTOCITi-
JOKEHHSIMU JTOBEJICHO (hapMaKoIOTidHy aKTHBHICTP 0i0-
JIOTIYHUX CTONYK, BUIUICHUX 3 MOJIMHY aBCTPIHCHKOTO
TpaBu. Pe3ynbrary BUBYEHHS BIUIMBY ayCTPULIMHY HA I10-
Ka3HHUKH POOOTH Ceplls IEMOHCTPYIOTh, 1110 BiH BUKIIU-
Ka€ 3HIKEHHSI 4YaCTOTH CEPLEBUX CKOPOYEHb Ha 29 %,
301IbLIIYyE TPUBAJIICTD JKUTTS 3a aHOKcii Ha 29 % Ta He
BHSIBIISIE AKTHBHOCTI 32 XJIOPKaIbIi€BOI apuTmii [9, 12,
15]. EkCcnepuMEHTaIbHO TOBEAECHO MO3UTUBHUM BILIUB
BAP pocnvaz Ha TOKa3HUKH POOOTH CepIls, TUTOCTa-
tnuyHy Ta [AMKepriuny aktuBHicTb. [t cymu makTo-
HiB aBCTPIiICHKOIO NOJIMHY BU3HAUYEHO HU3bKY TOKCHY-
HICTh, IPOTH3AITAIFHY aKTHBHICTD 1 TOHI3yBAJIbHY JIf0
Ha I[EHTpalbHy HepBOBY cuctemy. Omisg edipHa Mae
AHTUMIKPOOHY aKTHBHICTh, @ CHUPTOBA BUTSDKKA — aH-
THOKCHU/IAHTHY.

Bapro 3a3HaunTy, 110 M’ ITOYHHUKA YOPHOT'O Ta MOJIH-
HY aBCTPIHCHKOTO TpaBa € OQIIIMHAIHEHOIO POCIHMHHOIO
CHUPOBUHOIO TSI BUPOOHUIITBA JTIKAPCHKUX 3ac00iB [7].
Momnorpadii Ha kporuBy ryxy 0iny B IDY Hapasi He-
Mae. AJie OCTaHHIM 4acoM ydeHi MPOBEN HU3KY JOCITi-
JUKEHB 3 BUBYEHHS MOP(OJIOTIYHNX 0COOMMBOCTEMH, CKTa-
1y BAP, hapmakonorigaoi [1ii pocinHY Ta eKCTPAKTUBHIX
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3aco0iB Ha ii OCHOBI, IO JOBOAATH MEPCIIEKTUBHICTS 11
3aCTOCYBaHHS JIJIsl CTBOPEHHS (DiTomnpernapariB IUpPOKO-
ro criekTpa papmaxonoriqnoi aii [9, 11]. 3a nanumu Hay-
KOBHX JDKEpeJI, Ha PI3HUX CTallisX JAO0CIIDKSHHS Tiepe-
OyBarOTh JIIKAPCHKI 3aCO0U 3 IIMX BUIB POCIMHHOI CH-
pPOBUHM y (hOpPMi €KCTPAKTIB, HACTOMKH TOIIO. Y J0CIi-
Jlax Ha TBapWHaxX OyJO BHUSIBICHO iX MO3UTUBHHUI BILTHB
Ha HEPBOBY CHUCTEMY Ta JIOBEJICHO MOMKIIMBICTD iX 3acTO-
CYBaHHSI JJ1s1 JTIKyBaHHsI IEBHOTO KJ1acy Ho3osorii [9-11].

3 omsiay Ha 1t0 1H(OpMAIlito poaHaizyBaiu dap-
MAaIleBTHYHUI PUHOK YKpaiHU I110/I0 HAsBHOCTI JIiKap-
CHKHX IpernapariB i3 3a3HaUCHUX BUJIIB POCIMHHOI CHU-
poBHHH. 3’sCyBaly, O ¢iTonpenapariB Ha iX OCHOBI
pi3HOI cripsiMoBaHOCTI (apmaxosoriuHoi aii B Ykpaini
Iy’Ke Majo. 3a JaHUMH HayKOBHX JDKepel, Ha (apma-
LEBTUYHOMY PHHKY TT€PEBayKat0Th CHHTETHYHI HOOTPOTI-
Hi npenapaty (87 %), a yacTka pOCIMHHUX JTIKAPCHKUX
3aco6iB ckmaaae Beworo 13 % [16]. Ix ckman mysxe onHoma-
HiTHuU# (['iHKTO 01100 Ta Aeski iHmi) [4, 16]. OTxe, poc-
JUHHY CHPOBHHY M’ ATOYHHKA YOPHOTO, KPOTIMBH IJTy-
X01 011101 Ta MOJIMHY aBCTPiICHKOrO BUKOPHCTOBYIOTh Y
JIKapChKUX 3aC00ax 1epeOponpOTEKTOPHOI JIii Ta 1HIIOT
(hapMakoIIoriyHOT aKTHBHOCTI, MPOTE TX aCOPTHUMEHT 00-
MexxeHud. Tak, BITOMHM JIKapchbKUM 3aC000M € KpeM-
Oanb3am «CyCTaBiT, 1110 MICTHTh JICKIJIbKa BOTHO-CITUPTO-
DTIIEPUHOBUX EKCTPAKTIB POCIUH, 30KpeMa i M’ sTou-
HUKa 4opHOTO. OCTaHHIM YacoM 3alpONIOHOBAHO IS 3a-
CTOCYBaHHS B KJIiHIUHIN npakTHili ditokomieke «Ce-
JIHA), IKAH BOJOIIE CEIaTUBHOIO, AaHKCIOMITHYIHOIO Ta
CHOJIHHOO BiacTHBIcTIO [17].

Kpomuy miryxy 01y y ¢popMi HACTOIO JOCHUTD LIH-
POKO BUKOPHCTOBYIOTh Y HAPOIHIHM MEIUIIMHI JIIsI JTIKY-
BaHHS HU3KH 3aXBOPIOBaHb, 30KpEMa HEPBOBHX PO3JIa-
JiB 1 6e3conHs [18]. 3 pocIuHM OTPUMYIOTH KOMILICKCHI
romeonarnyti 3acodu y ¢hopmi kpamens «Knude ciar
MeKa» Ta Cyno3uTopiiB «Xecyn crar mekay. Jlikapebki
3acO0M BOJIOZIIOTH CEUOTTHHOIO, B’ SHKYUO0, KPOBOCITHH-
HOIO aKTHBHICTIO Ta HOPMaJTi3yl0Th OOMiH PEYOBHH B Op-
rati3mi [4]. PocliMHHY CHPOBHHY TaKOX 3aCTOCOBYIOTh
JUIsl BAPOOHHMIITBA O10JIOTTYHO aKTUBHUX JI00aBOK. Tak, oji-
HUM 13 KOMIIOHeHTiB 3aco0y «['inep» (Hiper) € ekcTpakT
M’SITOYHHKA YOPHOTO. BiH UMHHTE ceJaTUBHY 1 BEreTo-
CTa0LII3yBaJIbHY JIit0, TOMY HOTI0 PEeKOMEHI0OBAaHO BiJI Jie-
npecii Ta TPUBOTH.

OTxe, pOCIIMHHA CUPOBUHA M’ SITOYHHKA YOPHOTO,
KPOITUBH IITyX0i 017101 Ta MOJMHY aBCTPIHCHKOTO € Tep-
CIIEKTHUBHOIO JIJIsl CTBOPEHHS JIIKAPChKUX TPEMapariB 1ie-
pebporporexTopHoi fii. CymicHa MPUCYTHICTH OOpaHUX

BUJIiB CHPOBHHH CTIPHATHME BHSABIICHHIO (apmakonoriu-
HOI JTiT IIKapchKOTO 3aco6y 38 PaXyHOK TOT0, III0 KOMIIO-
HEHTHU BIUIMBAIOTh HA Pi3HI AUSIHKA CUCTEM OpraHi3My
i TIOCHWIIIOIOTH TiepefdadyBaHul JTIKYBILHUHA e(]eKT.
Taka mosiBaJIeHTHICTh il KOMIIOHEHTIB (hiTonpenapary
HE TIJIBKH MiJBHUIYE HOTO TEparieBTHYHY Aif0, a i 3HHU-
KY€ MOXJIUBICTh BUHUKHECHHS MTOOIYHHUX e(DEKTiB.

Sk mikapebKy Ghopmy 00pasiu 30ip, 110 I03BOJISE MOE -
HYBaTH pi3Hi POCIMHHI KOMIIOHEHTH, Ma€ JIOCUTD MPOC-
Ty TEXHOJIOTi10, 100pe 30epiraeThes, KpiM TOro, Horo
MO’KHa BUKOPHCTOBYBATH SIK B alITEYHUX, TAK 1 B JIOMAIII-
HIX YMOBax JJIsl BATOTOBJICHHS HAcToo [19].

Cxnao 3amporoHOBAHOIO JIKapChKOTO 3aco0y y (hop-
Mi 300py TaKuii:

M’SITOYHMKA YOPHOTO TpaBa | 4yacTHHA;

KpOITUBH IITyXoi 01101 TpaBa 1 yacTuHa,

MOJIMHY aBCTPIHCHKOTO TpaBa 1 yacTuHa.

Hactynaum etarom po6oTu € BHOip parioHalIbHOT
TEXHOJIOTII JTikapchKoro 3aco0y. Ha erarii po3po0iieHHs
TEXHOJIOTII IpernapariB Ha OCHOBI JIIKAPCHKOI POCITHH-
Hoi cupoBuHH (JIPC) BaxmBO NOCHiAUTH 1i OCHOBHI
(hapmMakoTeXHOJIOTIUHI TapaMeTpH y cknani JI3, Bukopu-
CTOBYBaHI JIJIsl BU3HAYEHHS 3aC001B 3aBaHTAKCHHS 1 BHU-
BaHTAKCHHSI CHPOBUHH, TPAHCIIOPTYBaHHS, BUOOPY Xa-
paKTepHCTHK 00JIaIHAHHS B TIpOLieci BUPOOHUIITBA (Ha-
MIPUKJIAJ], 3MIITyBaua Jijisl BATOTOBJICHHs 300py) [7, 13].
dapMakoTEeXHOJIOTIYHI TapaMETPH JTOCITIIKYBAIN SIK IS
JIPC, BHECEHOT J10 CKJIay JIKapChKOTo 3aco0y, Tak 1 st
po3pobiroBaHoro 30opy. BusHauanu BTpaTy B Maci i
Yac BUCYIIIyBaHHS, TUTOMY, 00’ €MHY, HACHITHY Macy Ta
PO3paxoByBaJIU MOPUCTICTh, IOPI3HICT 1 BUTbHUI 00’ €M
apy CUPOBHHU 32 METOMKAMH il [13] Koxen no-
CJIiJ] MOBTOPIOBAIIM HE MEHIIIE IECTH pa3iB 1 BUKOHYBa-
JIM CTaTUCTUYHY 0OpOOKY OTpuMaHuX Aanux [13].

3rigHo 3 DY crynine noapidbuenus JIPC Buzna-
4arTh a00 ISl OKPEMUX BUIB CHPOBUHH, a00 KOpHUC-
TYIOThCS 3arajbHUMHM MPaBUIIaMHU [IOI0 PO3MIpY dac-
tuHOK [19]. docnimkysanu 3pazku JIPC 3 po3mipom
4acTUHOK 4-6 MM. ExcriepuMeHTasbHI 1aHi 1mox0 ¢ap-
MaKOTEXHOJIOTTYHUX TTapaMeTpPiB POCIMHHOI CHPOBUHU
HaBesleHo B Tabn. 1 Ta 2.

Sk 6aunmo 3 Tad. 1, ayis gociiukyBanux BuiB JIPC
3HAUEHHSI BTPATH B MacCl ITiJI Yac BUCYIIyBaHHs repeody-
Bae B Mexkax Big 5,06 £ 0,20 mo 6,30 £ 0,20 %, 110 Bif-
noBizae ynHHUM BuMoram JIDY 110 pociMHHUX 00 €KTIB.
BincyTHicTh 3HaYHOT Pi3HUI TTOKA3HUKIB TUTOMOI Ma-
CH CBIIYUTH MIPO MOXKIJIMBICTh 3aM00IraHHs MpoIecam
po3iIapyBaHHs CHPOBUHH Y (DITOKOMITO3HMILISX ITiJ] Yac ix

Tabmus 1

PesynpraTy Bu3HaueHH: papMaKOTeXHOIOTYHMX mapameTpiB JIPC

Btpata B maci nig vac

Hasga JIPC o Mutoma maca, r/cm® | O6’'emHa Maca, r/cm® | HacvnHa maca, r/cm?
BUCYLIYBaHHA, %
M’'AaTOUYHKMKa YOpHOro TpaBa 5,06 + 0,20 1,560 + 0,035 0,551+ 0,021 0,177 +£0,013
Kponvsu rnyxoi 6inoi TpaBa 5,70+0,23 1,380 + 0,021 0,629 +£0,014 0,114 + 0,007
MonrHy aBCTPIICbKOro TpaBa 6,30 £ 0,20 1,625+ 0,410 0,162 + 0,009 7,27 £0,27

MpumiTKa: KinbKicTb BUMiptoBaHb N = 6; foBipunii iHTepsan P > 95 %
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Tabmuisa 2

Pesynbraty BUsHa4eHHA OPUCTOCTI, MOPi3HOCTI
Ta BilbHOTO 00’eMy 1apy pocmimkysanoi JIPC

Tabmua 3

dapmakoTeXHOJIOTi4HI MapameTpu 360py

MNapametp Pesynbratin gocnigkeHHA
. - BinbHuM -
Hazea JIPC MopwcTicTb | MopisHicTb f Brparta B maci nig vac
06’em Wwapy BUCYLLYBaHHS, % 5,70+ 0,36
qMoﬂLO:rZMTKaaBa 0,647 0,679 0,870 Mutoma maca, r/cm? 1,597 £ 0,030
KpEnMBM riyxo'l' O6'emHa Maca, r/cm? 0,653 + 0,026
3
6inoi Tpasa 0,547 0,819 0,917 HacmnH.a maca, r/’cm 0,171 +0,010
Monuny nop!/ICTICTb 0,591
aBCTpIlicbKoro 0,649 0,900 0,716 MopisHicTb 0,738
TpaBa BinibHMI 06'em wapy 0,893

MpumiTKa: KiNbKicTb BUMiptoBaHb N = 6; LOBipYM iHTepBan P > 95 %

3MinryBaHHs. {7 iHrpeAieHTiB 3HAYSHHS! TUTOMOT Ma-
cu BapitoBanu Bif 1,380+ 0,021 10 1,625+ 0,410 r/cm?.

Jist KOMIIOHEHTIB 300py 3HAYeHHsI 00’ €MHOI MacH
nepebyBanu B Mexax Big 0,476 £ 0,012 go 0,724 +
0,020 r/cm?, TOOTO Ga4MMO CYTTEBY Pi3HHIIIO IIHOTO Ma-
pamerpa Jjuist pisHux 3paskiB JIPC. 3a 3HaueHHsIM Ha-
CHUITHOI MacH JJisi CAPOBHHH, BHECEHOT /10 CKJIAAy PO3-
PpOOITFOBAHOTO 300PY, TOKA3HUKH BiJIPi3HAIOTHCS MariKe
B 2 pasu (Bix 0,114 + 0,007 no 0,231 £ 0,002 r/cm?),
110 OyJI0 BPaxoBaHO ITiJ Yac OINPAIFOBAHHS TEXHOJIOTT
JIKapChKOTo 300py.

Ha ocHOBI OTpUMaHKX JIaHUX BH3HAYUIIH TAKOX T10-
PHUCTICTB, IOPi3HICTH, BUIBHUH 00’ €M IIapy CHPOBHHU

MpumiTKa: KiNbKicTb BUMiptoBaHb N = 6; JOBipYMI iHTepBan P = 95 %

(tabm. 2). Ili noka3Huku Tpebda BpaxoByBaTH ITij 4ac 3a-
BaHTa)KCHHS 3MIIlIyBauiB, €KCTParyBaHHsI.

Oxpemo BU3HaYAIN (hapMaKOTEXHOJIOTTYHI MOKa3HH-
KM HOBOTO 300Dy, pe3y/IbTaTH YOro HaBeIeHo B Tao. 3.

BiamosigHo 10 pe3ynbrariB Tadm. 3 MOKEMO KOHCTa-
TYBaTH, 110 PO3POOJIIOBAHUI POCIMHHUE 301p BiAMOBI-
nae BuMoram JIdVY 3a moka3HUKOM BTPATH B MaC ITij] 4ac
BUCYUIyBaHHS. 3Ha4eHHS MUTOMOI, 00 €MHOI, HACHII-
HO1 Mac (iTOKOMITO3UIIIT Ta PO3paxOBaHHUX MOKa3HHUKIB
MIOPUCTOCTI, MOPI3HOCTI 1 BUILHOTO 00’ €My HIapy CUpPO-
BUHH BPaxXOBYBaJIH JJIsl pO3pOONICHHS TEXHOJIOT1i 300py.

OCHOBHUMU TEXHOJIOTIYHUMH CTaJIiSIMU €: CaHITap-
Ha MIATOTOBKA BUPOOHMIITBA, MiJArOTOBKA CHUPOBHHU

BuxiOHa cupoeuHa, NpoMixHi

Bupo6HMUTBO 360pYy

Konmponb y npouyeci

npodykmu, Mamepianu npuz2omyeaHHs
M'STOUHMKA YOPHOFO Tpaga, ) Crapisn 1 . P603M|p HaCTMHOK, PeXM
KponWBw rmyxoi Ginoi Tpasa, —» [opapi6GHeHHs Ta npociloBaHHA <——  PODOOTM TpaBoOpi3kK, AiamMeTp
NOMMHY aBCTPICLKOrO TpaBa nec cuTa, Maca CUpoBUHU
. OpHopigHIiCTb, pexum poboTn
. Crapin 2 ;
CwvpoBuHa 3i ctagii 1 —> 3miwyeanns NPC — Millanku, 4ac
y nepemillyBaHHs

[MakyBaHHS, MapKyBaHHS, BiABaHTaXXeHHSA roToBOI NPOoAYKLi

Hedacosanuit 36ip 3i cTagii 2

: o —>
MonieTuneHoBun naket

Crapis 3
®dacyBaHHs 360py B NakeTu

[ a— Maca 36opy

|

\ 4

JINCTKM-BKNAAKK, NauKm

Crapin 4
MakyBaHHA B Navku

KomnnekTHICTb navku,
NPaBuWIbHICTb APYKY

A

!

\ 4

AWmMKN, eTUKeTKM

Crapia 5
MakyBaHHS NAYOK Y ALWMNKN

KinbKicTb Na4yoK y ALMKY,
NPaBUMbHICTb APYKY

A

v

[oToBuiA Ao Bignycky 36ip

<4—— KoHTponb rotoBoi npogyKLii

Puc. 3. TexHonoriyHa cxema BUpobHMLTBa 360py LlepebponpoTEKTOPHOI il B anTeYHMX YMOBaX
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(monpiOHEHHS 1 MPOCIFOBAHHST), BUTOTOBJICHHSI 300Dy (3Mi-
LIyBaHHSI CHPOBUHH), (pacyBaHHS, TAKyBaHHS, 0POPM-
JICHHS JI0 BiIIycKy (puc. 3). 3 METOI0 MMOEeTaHOTO BH-
KJIaJICHHSI TIPOLIECY BUTOTOBIICHHS 300pYy MU BpaxyBaJld
TEXHIYHI XapaKTEPUCTUKH arapaTypHOTrO OCHAILCHHS Ta
3aco0iB Majol MexaHizarii.

Ha erani miAroroBK® CUPOBUHHM MiCJIsI IPOBE/ICH-
Hsl BX1JIHOTO KOHTPOIIIO Ha BiJICYTHICTh CTOPOHHIX JIO-
MIIIIOK CKJIQJIOBHX 300py TpaBy BCiX KOMITOHEHTIB, a ca-
Me: M SITOYHHKA YOPHOT0, KPOITUBH IITyXOi 017101 Ta 1o~
JIMHY aBCTPIHCHKOTO — MOAPIOHIOBAIHM OKPEMO 32 JIOT0-
MOTOFO TPABOPI3KH JI0 pO3Mipy YaCTHHOK 4-6 MM Ta Ipo-
CiIOBaJIM Yepe3 CUTa 3 BiJMOBITHUM JiaMeTPOM OTBO-
piB, orpumytoun HeoOxinHy ¢paxiiro JIPC. [TonpioHe-
Hi Ta MPOCIsIHI KOMITOHEHTH BiJIBRKYBaJIM Ha €JIEKTPOH-
HUX Barax y 3a3HadeHid kiibkocti (Ha 1000,0  300py)
Ta 3MilIyBaJiv y 30ipHUKY B pIBHHX YacTHHaX. 30ip da-
cyBanu 1o 100,0 r y KapTOHHI ITauKH i3 BHYTPILIIHIM I1a-
KETOM 13 TOJIICTHIICHY.

BucHoOBKHM Ta mepcneKTHBHM MOAAJbLIIUX J0CJTi-
JTKeHb

1.V pesynbrari npoBeieHol po0ooTH Oyiio nmpoaHalti-
30BaHO Ta y3araJlbHEHO CyYacHi JlaHi HAyKOBUX JKepel
oo normpensst B3, papmakosoriuHux BIacTUBOCTEH,

XIMIYHOTO CKJIay Ta 00TaHiuHOI Xapakrepuctuku JIPC
Ta POCIUHHOTO 300DYy.

2. TeopeTn4HO Ta EKCIIEPUMEHTAILHO OOTPYHTOBA-
HO CKJIaJ] JIIKapChKOTO POCIMHHOIO 300py 3 1epedpo-
MPOTEKTOPHOIO JTIETO.

3. JocmipkeHO BIUIMB HU3KH (papMakoTeXHOJIOT 4-
Hux nokazuukis JIPC i 300py Ha #ioro sikicTb. 3arnpono-
HOBaHO PaIliOHANBEHY TEXHOJIOTIIO JIIKAPCHKOTO 3ac00y.

4. TTporionoBaHui KOMOIHOBaHMIA (iTOMpenapar, Kom-
MMOHEHTH SIKOTO JIOTIOBHIOIOTH 1 IMiJICHITIOITH (hapMaKo-
JIOTIYHI BIIACTUBOCTI OJIMH OJTHOTO, Y KOMILIEKCHOMY JTi-
KyBaHHI TIOpYILIEeHh MO3KOBOTO KPOBOOOIT'Y CIIPUSTAME
3a0€3MeUEHHIO HEe TIJIbKUA BUCOKOI €(peKTUBHOCTI (hap-
MaKoTepartii, a i 3HIKYBaTUME BIPOTiJHICTh BUHUKHEH-
Hsl TOOIYHOT /i1 BiJl 3aCTOCYBaHHS CHHTETUYHUX JIiKap-
CBKHX 3aC001B.

5. ¥ migcymkax Tpeba 3a3HauMTH, 1110 Hapa3i J0Cii-
JOKEHHST PO3pOOIIFOBAHOIO JIIKAPCHKOIO 3ac00y TpuBa-
10Th. Y TMEPCHEeKTHBaX MOAANBIIUX JOCTIHKEHb — BHU-
BUeHHs ckiamy BAP nikapcekoro 3aco0y, iX BILTHBY
Ha (hapMaKoJIOTIuHy JIit0 Ta PO3IMIUPEHHS BHUIIIB JiKap-
cbKUX GopM nporonosanoro JI3 (pimbrp-nakeris, Kar-
CyJ TOIIIO).

Konduikr inTepeciB: BijcyTHiil.

10.

11.

12.

13.

14.

15.
16.

17.

MEPEJIIK BAKOPUCTAHUX JIKEPEJ IH® OPMAIIIT

XKyx C. B., Crapumko O. M. @axropu, sKi IPU3BOIATE 10 BUHUKHEHHS CEpPIIEBO-CYANHHUX 3aXBOPIOBaHb. [nnovations and prospects
in modern science : The 11th International scientific and practical conference, Stockholm, Sweden, October 23-25, 2023. Stockholm,
2023. P. 85-91.

World Health Organization. Cardiovascular diseases (CVDs). 2023. URL: https://www.who.int/health-topics/cardiovascular-diseases#tab=tab 1.

IenTp rpomancekoro 310poB’st MO3 VYkpainu. CeplieBo-CynnHHI 3aXBOPIOBAHHS — TOJOBHA MIPUYHHA CMEPTI YKpaiHIliB. BUCHOBKH
3 DOCIHIPKeHHS IodanbsHoro Tsraps xBopod y 2019 pomi. 2023. URL: https://phc.org.ua/news/sercevo-sudinni-zakhvoryuvannya-
golovna-prichina-smerti-ukrainciv-visnovki-zdoslidzhennya.

Global, regional, and national burden of stroke and its risk factors, 1990-2019 : a systematic analysis for the Global Burden of Disease
Study 2019. URL: https://www.thelancet.com/ journals/laneur/article.

Bopucosa 1. C., [Toranosa T. M. J/lunamika 1moka3HHKiB IIEPBUHHOI {HBAJIITHOCTI 32 HEBPOJIOTiYHOIO maroyorieclo B Ykpaini y 2017-
2021 pp. Diversity and Inclusion in Scientific Area : Proceedings of the 1 st International Scientific and Practical Conference, Warsawa,
Poland, August 26-28, 2022. Warsawa, 2022. P. 255-258.

Po3po0xka Ta 3aTBep/KEHHS rayly3eBOT0 CTaHAapTy HaAaHHs peadimirariitnol gomoMoru y pasi incynsry. URL: https://moz.gov.ua/
article/news/moz-pidgotuvalo-propozicii-do-planu-zahodiv-v-mezhah-ukrainian-facility-vid-es-/.

HepxaBHa dapmakones Ykpainu :y 3 1. / Il «HaykoBo-excniepTHuii Gpapmakoneiinuii nentp». 2-re Bua. Xapkis : JI1 «Haykoo-
eKCTIepTHHUI (apMakoneiiHuii ueHTpy», 2014. T. 3. 732 c.

Komnicuuk . C. ®apMakorHoCcTHYHE BUBYCHHS TPABU M SITOYHHKA YOPHOTO Ta CTBOPEHHS Ha ii OCHOBI JTIKapChKHX 3aC001B LepeOpoIpo-
TEKTOpHOI Aii : aBroped. AuC. ... Kauj. ¢papmam. Hayk : 15.00.02. Xapkis, 2016. 20 c.

Oukyp O. B., Hoaroposa E. Po3pobka ckiafy Ta CTaHAapTH3ALIisA POCIHHHOTO 300Dy CeIaTHBHOI aii. Cyuacui acnekmu cmeopens
JiKkapcewvkux 3acobis : Marepianu I MixkHap. HayK.-IpaKT. qUCTaHIiiHOT KOH(., M. XapkiB, 1 moT. 2022 p. Xapkis : H®aV, 2022. C. 172.
Melnyk M. V., Vodoslavskyi, V. M. Quality rate determination of medicinal plant raw materials of the genus LAMIUM L. species of
western Ukraine. @apmayeemuunuii uaconuc. 2023. Ne 1. C. 4-11.

I'punuk P. A., KoBansoBa A. M., Ctpyk O. A. BuueHHs papMakoIOri4HUX BIACTHBOCTEH BUIIB POAY NMOJHH. Haykoeo-mexHiunuil
npoepec i onmumizayis MexHoNo2IHUX Npoyecie cmeopents nikapcokux npenapamis : Marepianu VII Hayk.-mpakT. KOH}. 3 MDKHAP.
ydacTtio, M. Tepromins, 23-24 Bepec. 2020 p. Tepromnins : THMY, 2020. C. 272-273.

Bioactive Compounds, Pharmacological Actions, and Pharmacokinetics of Wormwood (Artemisia absinthium) / G. E. Batiha et al.
Antibiotics (Basel). 2020. Ne 9 (6). P. 353. DOI: 10.3390/antibiotics9060353.

JepxxaBHa dapmaxomnes: Ykpaiau / [AI1 «YkpaiHChKuii HayKoBHH (papMaKoTeWHHI IIEHTP SKOCTI JTIKaPCHKHUX 3aC001B». 2-€ BUI. XapKiB:
JIT «Ykpaincbkuit HaykoBHid papMakoneHUH HEHTp SIKOCTI JIiKapchKux 3aco6iBy, 2015. T. 1. 1128 c.

JlikapchKi pOCIHMHH : CHUUKJIONEAWYHUN T0BiTHUK / 3a pex. akana. AH YCCP A. M. I'ponsziacekoro. Kuis : Bung-Bo «YkpaiHcbka
Enmuxsonesis» im. M. I1. baxana, Ykpaiucbkuii BUpoOHH4O0-KoMepIiiiHuid neHTp «Onimmy, 1992. 544 c.

Kommnenniym 2019 — mikapeski nperaparu / 3a pea. B. M. Koanenka. Kuis : «MOPIOH», 2019. 2480 c.

CagenbeBa O. B., Illymosa I'. C., Bnagumuposa 1. M. AHani3 ¢papManeBTHYHOTO PUHKY HOOTPOIHUX 3aco0iB B YKpaiHi. ScienceRise.
2015. Ne 11 (16). C. 30-36.

I'myxa xponuBa 6ina — BukopucTanus B HaponHii meauuuni. URL: https: //dutuna.in.ua/gluxa-kropiva-bila-vikoristannya-v-narodnij-
medicini/.
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18. Mimenko JI. O. 3actocyBanus y kiaiHiuHil npaktuui itokommiexkcy Ceninan. Meduyuna ceimy. Yrpaincoxuii meouunuii nopmai.
URL: http://msvitu.com/archive/2012/april/article-3.php.

19. Bumoru 70 BUTOTOBIICHHS HECTEPWIBHUX JIKapChKUX 3ac00iB B ymMoBax antek : CT-H MO3Y 42-4.5 : 2015 / 3a pexn. O. 1. Tuxonosa i
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Ye. P. Bohuslavskyi

Kyiv National University of Technology and Design, Ukraine

A model design for managing technological parameters at the
stage of the pharmaceutical development of antidiabetic drugs
in the form of solid dosage forms

Aim. To develop a model for managing technological parameters at the stage of the pharmaceutical development
of an antidiabetic drug in tablets with API of SGLT-2 class — a derivative of gliflozin.

Materials and methods. In the study conducted, the methods of system and comparative analysis, generaliza-
tion, statistical processing and synthesis were used in determining the projected prospects, design, modeling, mathematical
modeling, tabular and graphic means of presenting the results. To implement the goals and objectives of the study,
software and electronic resources of the Anatomical Therapeutically Chemical Classification System (ATC), Biophar-
maceutical Classification System (BCS), Compendium, State Register of Medicines of Ukraine were used; statisti-
cal data and data from clinical studies of the content were as follows: https://www.wipo.int; https://www.dec.gov.ua;
https://www.clinicaltrials.gov; https://www.ncbi.nlm. nih.gov; https://eacpt.org; https://bpspubs.onlinelibrary.wiley.com.
The study was conducted on the modern equipment for determining the bulk density (ERWEKA SVM 202, Germany),
the flowability of powders (ERWEKA GT, Germany), resistance to crushing (ERWEKA TBH-525 WTO, Germany), fri-
ability (ERWEKA TAR 200, Germany), disintegration (ERWEKA ZT 33, Germany). The active ingredient in tablets of
the antidiabetic drug is API calculated with reference to the content of dapagliflozin, 5 mg. The following excipients
from the groups of fillers (factor A) were used: a, — microcrystalline cellulose (MCC) of grade 200, a, — lactose mono-
hydrate of grade 80, a, — a mixture of MCC of grade 102 with anhydrous lactose of grade 22 AN in the ratio of 3:1;
disintegrants (factor B): b, — crospovidone XL-10, b2 — sodium croscarmellose, b, — sodium starch glycolate, glidants
(factor C): ¢, — colloidal anhydrous silicon dioxide (aerosil 200), ¢, — talc, ¢, — polyethylene glycol (PEG) 8000, as well
as magnesium stearate as a lubricant. The experimental data were subjected to statistical processing by the method
of variance analysis.

Results and discussion. The development and introduction of new pharmaceuticals, effective analogs and ge-
nerics is an important task as it contributes to the improvement of the quality of drug supply, treatment and safe use
for patients with diabetes mellitus. A model for managing technological parameters at the stage of the pharmaceutical
development has been developed; the target quality profile of the antidiabetic drug and tablets with API of SGLT-2
class — a derivative of gliflozin has been substantiated, and critical quality indicators have been determined. Accord-
ing to the model proposed, the optimal composition and technology of antidiabetic tablets with APl of SGLT-2 class
— a derivative of gliflozin calculated with reference to dapagliflozin, 5 mg, have been developed using an experiment
planning matrix based on a 3*3 hyper-Greek-Latin square of the second order; the excipients have been selected; the
effect of qualitative and quantitative factors and technological parameters on the pharmaco-technological properties of
the tablet masses studied and tablet quality indicators, as well as critical indicators of the quality of the pharmaceuti-
cal product have been determined. Experimental studies and risk assessment have been carried out; based on the
results, the optimal parameters of the technological process for the production of the antidiabetic drug in tablets with
API of SGLT-2 class — a derivative of gliflozin — dapagliflozin have been substantiated.

Conclusions. Based on the results of the system analysis of the application of mathematical models in the pro-
duction of pharmaceutical forms, it has been determined that mathematical modeling is a key stage for ensuring the
quality of the technological process at the stage of the pharmaceutical development of an antidiabetic drug in tablets
with AP| of SGLT-2 class — a derivative of gliflozin. The use of mathematical modeling in the course of the pharma-
ceutical development allows optimization at the stage of the experimental research of API, its polymorphic form,
physico-chemical properties and pharmaco-technological indicators. A model for managing technological parameters
at the stage of the pharmaceutical development has been proposed; the target quality profile of the antidiabetic drug
and tablets with AP| of SGLT-2 class — a derivative of gliflozin has been substantiated; the optimal composition and
technology of this pharmaceutical product has been developed.

Keywords: antidiabetic tablets; mathematical modeling; statistical analysis; variance analysis; model of the
technological parameters management; pharmaceutical development; target profile; core tablets; coated tablets;
active pharmaceutical ingredient; pharmaco-technological indicators; quality indicators; pressing method,; pressing
effort; critical quality attributes; technological parameters; technological process variables

€. IN. Borycnaecbkui

KuiBCbKkuiA HaLlioOHanbHWUIA YHIBEPCUTET TEXHOMOrI Ta AM3anHy, YKkpaiHa

MpoekTyBaHHA MoAaeni ynpaBniHHA TEXHONOriYHMMU NapameTpamMm Ha eTani

c¢hapmanLeBTUYHOI PpO3POGKM NpoTMAiIiabeTUYHMUX 3acobiB y BUrnaai TBepanx

nikapcbkunx cpopm

Meta pocnigXeHHst — po3pobuty Mogens ynpaeniHHA TEXHOMOMNYHMMM NapameTpamMmn Ha eTani hapmaLleBTUYHOT
po3pobku npenapaty npoTugiabetnyHoi Aii B Tabnetkax 3 A®I knacy SGLT-2 — noxigHum rnicnosuHy.
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Marepianu Ta MmeToaum. Y 3aiNCHEHOMY AOCHIAXEHHI BUKOPUCTAHO METOAM CUCTEMHOTO 1 MOPIBHANBHOIO aHaniay,
y3ararnbHEeHHs!, CTaTUCTUYHOT 0OPOOKM 1 CMHTE3Y Y BU3HAYEHHI MPOrHO30BaHMX NEPCMNEKTUB, MPOEKTYBAHHS, MOAENHO-
BaHHSA, MaTemMaTnyHe MOAENoBaHHS, TabnuyHi i rpadidHi 3acobu npeseHTalii pesynesratis. [ns peanisadii metu i 3a-
BAAHb AOCNIMKEHHSA BUKOPUCTaHO NporpamHi Ta enekTpoHHi pecypen ATC (Anatomical Therapeutically Chemical Clas-
sification System), BCS (Biopharmaceutical Classification System), Compendium, [epxaBHoro peectpy nikapCbkunx
3acobiB YkpaiHu; CTaTUCTUYHI AaHi | faHi KNiHiYHUX JocnimxeHb KOHTEHTIB: https://www.wipo.int; https://www.dec.gov.ua;
https://www.clinicaltrials.gov; https://www.ncbi.nlm. nih.gov; https://eacpt.org; https://bpspubs.onlinelibrary.wiley.com.
[ocnimkeHHst NpoBeAeHO Ha Cy4acHOMyY obnagHaHHi Anst BusHaveHHs HacunHoi ryctuHi (ERWEKA SVM 202, Himewun-
Ha), cunkocTi nopowkis (ERWEKA GT, Himeuuunna), cTinkocTi Ao po3gaentoBaHHsa (ERWEKA TBH-525 WTO, Himeu-
ynHa), ctnpaHocTi (ERWEKA TAR 200, HimevunHa), posnagaHHs (ERWEKA ZT 33, HimeuuunHa). [ito4oto peqyoBuHOO
TabneTok nikapcbkoro 3acoby npotugiabetnyHoi Aii € APl B nepepaxyHKy Ha BMICT ganarnicpnosuHy 5 mr. Bukopucra-
HO JOMOMIXKHI peqoBUHM, 30KpeMa 3 rpyn HanosHoBauiB (paktop A): a,— MikpokpucTanivyHa uentonosa (MKL) mapku
200, a, — naktosa moHorigpat mapku 80, a; — cymiwn MKL| mapkn 102 3 naktosoto 6e3sogHoto mapku 22 AN y cnis-
BigHowWeHHi 3:1; posnywyBauyis (daktop B): b, — kpocnosigoH XL-10, b, — HaTpito kpockapmenosa, b, — HaTpito Kpox-
ManbrmikoNsT; KOB3HMX pevoBuH (daktop C): ¢, — KpeMHito giokeua konoigHun 6essogHui (aepocun 200), ¢, — Tanbk,
¢, — nonietunenrnikones (MEM) 8000, a Takox marHito creapat Sk 3mallyBarnbHy peqyoBuHy. EkcnepvmMeHTanbHi AaHi
nigaasanu cTaTUCTUYHIN 06pobLi MeTogoM AMCnepCiiHOro aHaniay.

Pe3ynbraTy Ta ix o6roBopeHHs. Po3pobka Ta BNpoBaaXeHHs1 HOBMX (hapMaLeBTUYHUX Npenapartis, edheKkTus-
HMX aHarnoriB i reHEepPUKIB € BaXXNMMBMM 3aBOaHHSAM, a[pKe Lie Cnpusie NoKpaLLeHHIo SKOCTi NikapcbKoro 3abe3neyeHHs,
nikyBaHHS Ta 6e3ne4YHoro 3acTocyBaHHA AN NaLieHTIB, XBOPUX Ha LyKpoBUiA AiabeT. Po3pobneHo moaenks ynpaBniHHSA
TEXHOMNOrYHMMM NapaMeTpamu Ha eTani hapmaueBTUYHOT pO3po6KM, 06r'PYHTOBAHO LiNbOBMI NPOodinb SKOCTI npena-
paty npotugiabeTtnyHoi gii B Tabnetkax 3 A®I knacy SGLT-2 — noxigHum rmidrosnHy, BU3Ha4YE€HO KPUTUYHI MOKa3HUKM
AKOCTI. 3rigHO i3 3anponoHOBAHOK MOAENII0 PO3PObreHo oNTUManbHUI cknag i TexHonorito Tabnetok npotuaiade-
TUYHOI aii 3 A®I knacy SGLT-2 — noxigHuMm rmnicnosvHy, B nepepaxyHky Ha AanarnidpnosnH 5 Mr, 3 BUKOPUCTaHHAM
MaTpuLi NnaHyBaHHsi EeKCNEPUMEHTY Ha OCHOBI 3*3 rinep-rpeko-naTMHCBKOro KBagpata Apyroro nopsiaky, 3AiiCHEHO
BiA0ip AOMOMIXKHMX PEYOBUH, BU3HAYEHO BMSMB SKICHUX i KiNIbKICHMX (pakTOpPIB i TEXHOMNOrYHUX NapameTpiB Ha cap-
MaKOTEXHOIOTiYHI BTACTUBOCTI AOCMiAKYBaHMX TabrneTmac i MoKa3HMKM SKOCTi TabneTok, a TakoX KpUTUYHI MOKa3HUKN
SAKOCTi hapMaLEeBTUYHOIO NPOAYKTY. 34IMCHEHO ekcnepuMeHTanbHi AOCMIAKEHHS Ta OLiHEHO PU3NKK, 3a pesynbsTaTta-
MW OBr'pyHTOBAHO ONTMMAarbHi NapaMeTpu TEXHOMNONYHOro NPOoLKECy BUrOTOBIEHHS NpenapaTy npotugiabetnyHol Aii B
Tabnetkax 3 A®| knacy SGLT-2 — noxigHum rnidono3uHy — ganarnidpnosuH.

BucHoBku. 3a pesynsratamu 34iNCHEHOrO CUCTEMHONO aHanidy 3acToCyBaHHSA MaTeMaTU4HNX Mogenen y Bupob-
HULTBI dhapMaueBTUYHUX (DOPM 3'ACOBaAHO, L0 MaTeMaThyYHe MOLESIOBaHHS € KIOYOBMM eTanom Ans 3abe3neyeHHst
SIKOCTi TEXHOSOTYHOrO NMpoLecy Ha eTani hapMaLleBTUYHOI po3pobky nNpenapaTy npoTugiabeTnyHoi aii B Tabnetkax
3 A®I| knacy SGLT-2 — noxigHum rmidnosnHy. BukopnuctaHHa maTteMaTyHOro MOAEenNtBaHHA y xo4i dhapmaLueBTuy-
HOI PO3poBKN A03BONSE 3AINCHATM ONTMMI3aLLil0 Ha eTani ekcnepuMeHTanbHUX aocnimxkeHs A®I, noro nonimopgHoi
dopmMun, di3nKo-XiMiYHMX BNACTUBOCTEN Ta (papMaKOTEXHOMOrYHMX NOKa3HUKIB. 3anponoHOBaHO MOAeNb YrpaBiHHSA
TEXHOIMOrNYHMMM NapaMeTpamn Ha eTani dpapMaueBTUYHOI po3pobkKu, 06rpyHTOBAHO LiNboBUIA Npodinb SKOCTi npe-
napaty npotugiabetnyHoi aii B Tabnetkax 3 A®| knacy SGLT-2 — noxigHnM rnichrnosnHy, po3pobneHo onTumansHui
CKraf, i TeXHOrOorio 3a3HavyeHoro apmaueBTUYHOIO NPOAYKTY.

Knrovoei cnoea: mabrnemku npomudiabemuyHoi Oii; MamemamuyHe MOOet08aHHs; cmamucmuYyHUU
aHani3; ducnepcitiHull aHani3; Modesib yrpasrniHHs MexHono2iYHUMU napamempamu; hapmayesmuyHa po3pobka;
uinbosul npoghinb; mabnemku-s0pa; mabremku, 8Kpumi 060/TOHKOK; akmueHUl ghapmauesmuyHuUll iHepedieHm;
hapmakomexHoo2i4Hi MoKa3HUKU, MOKa3HUKU SKOCMI; MemoO0 rnpecyeaHHsi; 3yCUrisi Mpecy8aHHs; KpUMUYHI
ampubymu sKkocmi; mexHooaiyHi napamempu; 3MiHHi MEeXHOM02iYHO20 rnpoyecy

Introduction. In modern conditions, diabetes mel-
litus (DM) is a chronic and complex metabolic disease,
a problem which prevalence statistics is growing in the
world. According to the World Health Organization (WHO)
statistics, approximately 422 million people worldwide
suffer from DM, and this number is expected to increase
by 2050 (WHO, 2022). To date, different subtypes of DM
have been identified, and specific clinical treatments have
been developed to alleviate the complications associated
with each subtype. A growing body of evidence suggests
that type 2 diabetes or non-insulin-dependent diabetes
accounts for nearly 90 % of all diabetes cases, while
type 1 diabetes (T1DM) or insulin-dependent diabetes
accounts for only 5 %, mixed diabetes statistics are also
around 5 % [1].

The results of scientific research on transcriptomic,
genomics and the development of metabolic processes
have allowed scientists to reveal the molecular, cellular
and physiological aspects of the etiology and pathogenesis

of diabetes mellitus (DM), as well as to ensure the con-
trol and prevention of complications of this disease [2].

At the same time, the results of scientific research
provide an opportunity to program artificial intelligence
systems to provide a targeted rational pharmacotherapy
using the patient’s medical data.

Despite significant progress in the prevention of dia-
betes and overcoming the causes of complications, there
is still no single therapeutic strategy that would com-
pletely stop the progression of diabetes [2].

FDA-approved indications for oral hypoglycemic
agents focus primarily on the treatment of type 2 dia-
betes.

It should be noted that in modern industrial phar-
macy the mass production of synthetic hypoglycemic
drugs due to the fact that the active pharmaceutical ingre-
dients are labile compounds requires specialized tech-
nological conditions at the pharmaceutical enterprise and
significant financial resources.
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To overcome such challenges, researchers have di-
rected the search for new effective hypoglycemic drugs.
The advent of advanced methods has provided a large
amount of information about the molecular elements of
the development of pathological conditions in patients
with type 2 diabetes, including signaling pathways, en-
zymes, genes, transcription factors, and other key fac-
tors [3].

In addition, the rapid development of artificial intel-
ligence, deep learning and innovative approaches have
enabled scientists to develop sophisticated methods for
the early diagnosis of type 2 diabetes and reliable health-
care management strategies to strengthen the control of
the development of pathological conditions of type 2 dia-
betes and the implementation of the rational pharma-
cotherapy, which provide platforms to highlight new
research. Researchers use an integrated approach that
combines experimental analyses with computational
studies [4].

The process of developing new pharmaceuticals is
science-intensive and requires considerable resources and
time. The pharmaceutical development requires inno-
vative approaches and means. In this context, mathema-
tical modeling becomes a powerful tool for optimizing
research [5].

Mathematical modeling has an applied scientific value,
allows to optimize the design of experimental studies
without reducing their evidentiary value [6].

The analysis of innovative aspects of the use of ma-
thematical modeling in the pharmaceutical industry al-
lows us to generalize that mathematical modeling pro-
vides an opportunity to forecast and optimize various
aspects of the pharmaceutical production, contributing
to an increase in quality and a reduction in costs [6, 7].

In general, artificial intelligence has the potential to
revolutionize the field of drug development [8].

According to the general conclusions of scientists,
it is important to develop cost-effective strategies for
the production of new hypoglycemic agents that mini-
mize side effects and maximize the efficiency taking into
account the molecular aspects of the progression of
type 2 diabetes with the integrated use of artificial intel-
ligence and mathematical modeling at the stage of the
pharmaceutical development.

It should be summarized that the key advantage of
using artificial intelligence to model new drugs is the
speed of solving the problem since artificial intelli-
gence can analyze large amounts of data in a short time.
Another advantage is to ensure the representativeness
of data as artificial intelligence can use complex algo-
rithms for their analysis and allows predicting the ef-
fectiveness of the application. An application to provide
the personalized rational therapy can be extremely ef-
fective as artificial intelligence can use the individual
data of patients with diabetes.

The aim of the study was to develop a model for
managing technological parameters at the stage of the
pharmaceutical development of an antidiabetic drug in
tablets with API of SGLT-2 class — a derivative of gli-
flozin.

Materials and methods. In the study conducted,
the methods of system and comparative analysis, gene-
ralization, statistical processing and synthesis were used
in determining the projected prospects, design, model-
ing, mathematical modeling, tabular and graphic means
of presenting the results. To implement the goals and
objectives of the study, software and electronic resour-
ces of the Anatomical Therapeutically Chemical Clas-
sification System (ATC), Biopharmaceutical Classifica-
tion System (BCS), Compendium, State Register of Me-
dicines of Ukraine were used; statistical data and data
from clinical studies of the content were as follows:
https://www.wipo.int; https://www.dec.gov.ua; https://
www.clinicaltrials.gov; https://www.ncbi.nlm.nih.gov;
https://eacpt.org; https://bpspubs.onlinelibrary.wiley.com,
by keywords — names of APIs of SGLT-2 class — gliflo-
zin derivatives. The study was conducted on the modern
equipment for determining the bulk density (ERWEKA
SVM 202, Germany), the flowability of powders (ER-
WEKA GT, Germany), a tablet press (Korsh XL-100,
Germany), resistance to crushing (ERWEKA TBH-525
WTO, Germany), friability (ERWEKA TAR 200, Ger-
many), disintegration (ERWEKA ZT 33, Germany).
The active ingredient in tablets of the antidiabetic drug
is API calculated with reference to the content of da-
paglifiozin, 5 mg. The following excipients from the
groups of fillers (factor A) were used: a, — microcrystal-
line cellulose (MCC) of grade 200, a, — lactose mono-
hydrate of grade 80, a, — a mixture of MCC of grade 102
with anhydrous lactose of grade 22 AN in the ratio of
3:1; disintegrants (factor B): b, — crospovidone XL-10,
b2 — sodium croscarmellose, b, — sodium starch glyco-
late, as well as glidants (factor C): ¢, — colloidal anhy-
drous silicon dioxide (aerosil 200), c, — talc, ¢, — poly-
ethylene glycol (PEG) 8000, as well as magnesium
stearate as a lubricant. The experimental data were sub-
jected to the statistical processing by the method of the
variance analysis.

Results and discussion. The development and in-
troduction of new pharmaceuticals, effective analogs and
generics is an important task as it contributes to the im-
provement of the quality of medical supply, treatment
and safe use for patients with diabetes.

In experimental studies, mathematical modeling is
used to evaluate the effectiveness and safety of new drugs.
At various stages of the pharmaceutical development,
mathematical modeling helps to reduce the time and costs
of developing new drugs, as well as increase their ef-
fectiveness and safety for patients.

Using mathematical modeling, it is possible to estab-
lish the prospects for the use of APIs and their poly-
morphic forms and carry out a rational selection of ex-
cipients at the early stages, develop the optimal compo-
sition of the future dosage form.

In the modern world, advanced pharmaceutical
campaigns use a new method of modeling drug de-
velopment based on the application of artificial intel-
ligence [7].

We present a selective review of the main approach-
es to modeling the development of medicinal products
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based on the results of the analysis of the use of artifi-
cial intelligence systems.

So, Google Al has developed an artificial intelligen-
ce system that can predict the effectiveness of new drugs
using data from patients’ genomes to identify new tar-
gets for treatment. IBM Watson Health has worked out
an artificial intelligence system that helps make diagno-
ses for effective treatment of diseases using patients’ me-
dical data. Berg Health has developed an artificial in-
telligence system that can help patients search for ap-
propriate prescription drugs with recommendations for
use. Insilico Medicine has developed an artificial intel-
ligence system that can generate new drug molecules
using protein structure data to identify new molecules
that can bind to target proteins. The development of
Recursion Pharmaceuticals is an artificial intelligence
system that can identify new disease targets using pro-
tein structure data to identify marker proteins that may
be associated with specific diseases.

Leading pharmaceutical companies use various ap-
proaches to modeling new medicines based on artificial

intelligence and strive to use artificial intelligence to
improve the process of developing new medicines.

In order to substantiate the target profile of the an-
tidiabetic drug in tablets with an API of SGLT-2 class —
a derivative of gliflozin to ensure the effective use ba-
sed on the personalized rational therapy of patients with
diabetes, we offer the application of artificial intelligence
programs, which are an important component of our tech-
nological parameter management model at the stage of
the pharmaceutical development, Figurel.

Gliflozin represents a new class of oral hypoglyce-
mic agents approved by the Food and Drug Administra-
tion (FDA) in 2013 for the treatment of diabetes with
the unique mechanism of action of blocking SGLT-2
proteins from the proximal convoluted tubule (PCT) re-
gion of the kidney, resulting in the reabsorption preven-
tion and allows the glucose molecule to be excreted in
the urine. Thanks to this mechanism, drugs which ac-
tive pharmaceutical ingredient (API) are gliflozin de-
rivatives reduce the blood glucose level in the body and
belong to the group of SGLT-2 inhibitors [9, 10].

Substantiation of the target profile of the antidiabetic drug
in tablets with an API class SGLT-2 — a derivative of

Application of artificial intelligence in programming the
safety of antidiabetic drugs in tablets with API class

gliflozin in accordance with patient requests and
positioning on the pharmaceutical market

=

SGLT-2 — gliflozin derivative on the basis of personalized
evidence-based medicine and rational pharmacotherapy

Pharmaceutical development of an antidiabetic drug in tablets

with an API of the SGLT-2 class — a derivative of gliflozin

I

I

Technologies
PAT

Experimental studies of physico-chemical and
Development
Development of the oF;))timaI <:> pharmaco-technological properties of API
of methods COThpeO(Sji:ch}n of <:>| Selection of excipients
::) Substantiation for the technology of obtaining
l,L II an antidiabetic drug in tablets from API class
MKQ Matrix —> SGLT-2 — a derivative of gliflozin
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A high-quality pharmaceutical product — an antidiabetic drug in tablets with API class SGLT-2 —
a derivative of gliflozin

Fig. 1. A model of the technological parameter management at the stage of the pharmaceutical development

of an antidiabetic drug in tablets with an API of SGLT-2 class — a derivative of gliflozin.



114 ISSN 2415-8844 (Online)

BICHWMK ®APMALLIT 1 (107) 2024

The development of modern tableted antidiabetic
drugs with a high therapeutic efficacy is due to the need
to ensure quality based on the implementation of the con-
cept of Quality by Design (QbD) in the pharmaceutical
development, which determines the Design of Experi-
ments (DoE), in order to obtain better results with the
optimal number of experiments, guarantees ensuring a
systematic and complete determination of the quality of
the pharmaceutical product.

The achieved progress in the development of ana-
lytical methods has a significant impact on the design
of a high-quality technological process, provided by ap-
propriate principles and tools with the use of Process-
ing Analytical Technology (PAT). To ensure the quality
of the pharmaceutical drug development and the tech-
nological process, it is necessary to be guided by the
potential critical quality attributes (CQAs) of the medi-
cinal product, determined on the basis of the quality tar-
get profile (QTP) of the drug and experimentally con-
firmed scientific data.

Based on the model developed, the QTP of the anti-
diabetic drug and tablets with API of SGLT-2 class — a
derivative of gliflozin — dapagliflozin was determined
(Table 1).

Critical quality indicators were determined, taking
into account the established limits of indicators, such as
description, average weight, dissolution, related impu-

rities, uniformity of dosage units, assay, etc. An initial
risk assessment was carried out.

The critical quality attributes (CQAs) of the anti-
diabetic tablets and API of SGLT-2 class — gliflozin de-
rivative — dapagliflozin, 5 mg, film-coated tablets are
listed in Table 2.

The results of the initial assessment of the risks of
variables of the manufacturing technology of the anti-
diabetic tablets with API of SGLT-2 class — a derivative
of gliflozin — dapagliflozin, 5 mg, film coating tablets
are shown in Table 3.

The use of mathematical modeling in the course of
the pharmaceutical development allows optimization at
the stage of the experimental research of API, its poly-
morphic form, physico-chemical properties and pharmaco-
technological indicators.

The use of mathematical models increases the qual-
ity and efficiency of the pharmaceutical development as
it allows predicting the bioavailability of APIs, analyz-
ing pharmacokinetic and pharmacodynamic indicators
of release from a solid pharmaceutical form — tablets,
which helps to optimize the dosage, apply a film coat-
ing and minimize side effects.

In order to substantiate the optimal composition of a
tableted medicine, the effective selection of the input in-
gredients, the application of mathematical modeling and
dispersion analysis provides the opportunity to determine

Table 1

The quality target profile of the antidiabetic drug and tablets with API
of SGLT-2 class - a derivative of gliflozin - dapagliflozin, 5 mg, film-coated tablets

An element of the quality

target profile Criterion

Substantiation

Medicinal form Film-coated tablets

Pharmaceutical equivalence requirements:
the same dosage form

Administration route Oral dosage form

Pharmaceutical equivalence requirements:
the same route of administration

Dosage dapagliflozin, respectively

Each tablet contains API,5 mg of

Pharmaceutical equivalence requirements:
the same route of administration

Pharmacokinetics API of class Ill of BSC

According to literature sources, the product
belongs to class lll of BSC with high solubility
and low permeability

Stability

The shelf life is 3 years. Keep out of reach
of children at temperatures up to 25 °C

The shelf life based on data from stability studies

Description

Identification

Average weight

The requirements of the European Pharmaco-

Signs of the quality of the |Dissolution

poeia, the monograph “Tablets’, as well as other

medicinal product Related impurities

quality standards. Requirements to be estab-

Uniformity of dosage units

lished compared to the reference drug

Assay

Microbiological purity

Container/packing

Foil laminated with PVC and polyamide

It is necessary to achieve the target shelf life
and ensure the integrity of the tablets during

system and aluminum foil with thermal varnish .
transportation
Tablets should be taken orally once a
Application day at any time regardless of the meal.  |Equivalent drug

Tablets should be swallowed whole
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Table 2

Critical Quality Attributes (CQAs) of the antidiabetic tablets and API
of SGLT-2 class - gliflozin derivative — dapagliflozin, 5 mg, film-coated tablets

Quiality indicators Requirements

Substantiation

Dissolution At least 75 % (Q) in 15 min

It affects the efficiency as it indirectly reflects the
release of APl over a certain period of time

Related impuirities:
any unidentified impurity < 0.2 %;
total impurities < 1.0 %

Related impurities

They must meet the established requirements:

The limit of the decomposition product is crucial
for the safety of the medicinal product. The API
degradation product standardization complies
with ICH Q3B

Uniformity of

dosage units AV <15

According to the requirements of SPhU and EP,

Variability affects the efficacy as it indirectly
reflects the quantitative content of API

Quantitative

It must meet the established requirements:

The variability of the quantitative assessment

content from 4.75 to 5.25 mg per 1 tablet affects the patient’s safety or effectiveness
Table 3
The results of the initial risk assessment of technology variables
Technological process variables
-, Lo . . Packaging
Critical lity indicat ’
riical quatity Indicators Preparat!on of | Preparation of Tableting Film coating packing and
materials the tablet mass -
labeling
Dissolution Low Low Average Low Low
Related impurities Low Low Average Low Low
Uniformity of dosage units Low High Low Low Low
Quantitative content Low Average Low Low Low

the optimal ratio of the dose of the active substance — the
active pharmaceutical ingredient and excipients used in
the development of the pharmaceutical form. The op-
timal composition and technology of antidiabetic tab-
lets with API of SGLT-2 class — a derivative of gliflozin
calculated with reference to dapaglifiozin, 5 mg, was
developed using an experiment planning matrix based
on a 3*3 hyper-Greek-Latin square of the second order;
the excipients were selected; the effect of qualitative
and quantitative factors and technological parameters
on the pharmaco-technological properties of the tablet
masses studied and tablet quality indicators, as well as
critical indicators of the quality of the pharmaceutical
product were determined.

The research stage on the stability and safety of a
drug in tablets also requires the use of a mathematical
model that allows predicting and controlling stability
during storage and transportation, as well as assessing the
impact of various environmental factors on the choice
of primary packaging.

The application of mathematical models in the pro-
duction of pharmaceutical forms is a key stage for en-
suring the quality of the technological process and op-
timizing the serial production of a tableted medicine.

Let us define the key aspects of the application of
mathematical modeling to ensure the quality of the tech-
nological process and optimize serial production at the
stage of the pharmaceutical development of the anti-
diabetic drug in tablets with API of SGLT-2 class — a
derivative of gliflozin.

At the stage of mixing the incoming ingredients — API
and introducing excipients according to their functional
purpose — fillers, lubricants, disintegrants, mathematical

modeling allows analyzing and optimizing the mixing
processes to ensure uniform distribution of ingredients
and reduce losses.

Mathematical modeling allows prediction of tablet
compression parameters, such as their hardness and size.
This is important to ensure consistent tablet quality dur-
ing production. The technological stage of compression
and repulsion of tablets is a critical stage in the produc-
tion of forms since it depends on the quality, stability
and safety of the medicinal product — an antidiabetic
drug in tablets with an API of SGLT-2 class — a deriva-
tive of gliflozin. It allows determining the optimal pa-
rameters of the compression process, such as pressure,
speed, time and shape of the matrix, helps to achieve the
desired hardness and size of tablets, minimizing losses
during compression. Modeling the process of tablet re-
pulsion helps to reduce losses and selectivity, ensuring
the stability of the quality of the manufactured products.

Therefore, it is necessary to generalize that the use
of mathematical modeling allows to optimize various
aspects of production, as well as to substantiate the ef-
fective application of pharmaceutical engineering and
management of technological parameters.

Mathematical modeling is an effective tool for pre-
dicting quality indicators and implementing quality cont-
rol in the production process and at various stages of
storage of the antidiabetic drug in tablets with API of
SGLT-2 class — a derivative of gliflozin as it programs
the assurance of high quality of the pharmaceutical pro-
duct. The effective use of modeling allows to develop
methods of the quality control of tablets during production,
which helps to detect and eliminate possible defects in
time.
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Table 4
Indicators of the quality of core tablets obtained at different pressing forces
Appearance Resistance Disintegration
Pressing force (kN) PP . Tablet height, mm of tablets to Friability, % 9 !
of tablets, points . min
crushing, H
5 4 2.37 75.90 (59-83) 0.09 2.20
10 5 2.32 82.95 (64-89) 0.03 2.50
15 5 2.26 85.21 (69-91) 0.02 2.85
20 5 2.23 97.05 (78-105) 0.01 3.30
25 5 2.18 110.75 (98-116) 0.01 3.57
30 5 2.15 125.50 (101-132) 0.01 3.83
To ensure a high-quality technological process and Table 5

optimize the technological parameters, the application
of the model allows you to enter certain optimal tech-
nological parameters, such as the raw material supply
speed, temperature and humidity, and ensure the pro-
cess stability and the product quality.

To increase productivity, using the model in the long
term provides an opportunity to increase the performance
of the compression and repulsion line, reducing the time
of these processes and improving the use of equipment.

Therefore, the effective use of modeling provides a
reduction in the cost of production since the optimiza-
tion of the compression and repulsion processes allows
to reduce production costs, such as raw material and
energy costs, resource and time savings, which contrib-
utes to reducing the overall costs of the tablet produc-
tion and allows to ensure the product quality.

In order to minimize risks at the tableting stage, the
study of the impact of pressing parameters on the con-
trol of quality indicators of the drug was conducted.
Biconvex tablets with a diameter of 7 mm were used to
determine the impact of the amount of a pressing force.
The pharmaco-technological indicators of core tablets ob-
tained at different pressing forces are shown in Table 4.

The use of a pressing pressure of 30 kN was accom-
panied by the operation of the press with a force ex-
ceeding the maximum allowable pressure level for the
press, which could lead to damage to the moving ele-
ments of the equipment. The results obtained show a
direct relationship — with an increase in the pressing
force, the height decreases, the resistance of tablets to
crushing increases, friability decreases, and the time of
disintegration increases.

The results of the study dapagliflozin tablets, 5 mg,
obtained at different pressing forces

Pressing force Disint'egration Dissolution, %
(kN) (minute)
5 3.68 99.8
10 4.03 94.3
15 4.58 81.4
20 4.87 73.9
25 5.12 69.2
30 5.38 61.0

After applying the film coating, disintegration and
dissolution were determined. The results of the study of
dapagliflozin tablets obtained at different pressing forc-
es are shown in Table 5.

The data demonstrate that the indicators of disin-
tegration and dissolution depend significantly on the
pressing force. At a pressing force of 10 kN, the tablet
disintegrates similarly to the original drug. The use of a
pressing force in the range from 5 kN to 15 kN ensures
the release of dapagliflozin in 15 min by more than 80 %.
Increasing the pressing force leads to dissolution results
exceeding the established limits.

Therefore, for tableting, the pressing force (10£5) kN
was chosen as optimal. With these parameters, tablets
were characterized by pharmaco-technological indica-
tors closest to the reference drug. Taking into account
the research results when developing, the risk analysis
of the technology variability was updated. The data are
given in Table 6.

Table 6
The risk assessment of technology variables
Technological process variables
- . . . . Packaging
Critical quality Indicators ’
q y Preparat!on of | Preparation of Tableting Film coating packing and
materials the tablet mass :
labeling

Dissolution Low Low Low Low Low
Related impurities Low Low Average Low Low
Uniformity of dosage units Low Low Low Low Low
Quantitative content Low Low Low Low Low

* —the level of risk was reduced
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Based on the risk assessment and the experimental
studies conducted, the optimal parameters of the manu-
facturing process of the antidiabetic drug in tablets with
API of SGLT-2 class — a derivative of gliflozin — dapa-
gliflozin were substantiated.

Conclusions and prospects for further research.
Based on the results of the system analysis of the ap-
plication of mathematical models in the production of
pharmaceutical forms, it has been determined that ma-
thematical modeling is a key stage for ensuring the qua-
lity of the technological process at the stage of the phar-
maceutical development of an antidiabetic drug in tab-
lets with API of SGLT-2 class — a derivative of gliflo-
zin. It allows ensuring the product quality. The use of
mathematical modeling in the course of the pharmaceu-
tical development allows optimization at the stage of
the experimental research of API, its polymorphic form,
physico-chemical properties and pharmaco-technological
indicators.

A model for managing technological parameters at
the stage of the pharmaceutical development has been
developed; the target quality profile of the antidiabetic
drug and tablets with API of SGLT-2 class — a derivative

of gliflozin has been substantiated, and critical quality
indicators have been determined.

The optimal composition and technology of anti-
diabetic tablets with API of SGLT-2 class — a derivative of
gliflozin calculated with reference to dapagliflozin, 5 mg,
have been developed using an experiment planning mat-
rix based on a 3*3 hyper-Greek-Latin square of the se-
cond order; the excipients have been selected; the effect
of qualitative and quantitative factors and technological
parameters on the pharmaco-technological properties of
the tablet masses studied and tablet quality indicators,
as well as critical indicators of the quality of the phar-
maceutical product have been determined.

Based on the results of the experimental studies and
risk assessment, the optimal parameters of the techno-
logical process for the production of the antidiabetic drug
in tablets with API of SGLT-2 class — a derivative of
gliflozin — dapaglifiozin have been substantiated.

Prospects for further research are the development
of SGLT-2 class API drugs — gliflozin derivatives in
modified-release tablets.
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"' YMaHChKMii HalliOHAJIBHUI YHIBEPCUTET Ca[iBHULITBA, YKpaiHa

?HanioHanpHuii (hapManeBTUIHUHN yHIBepcuTeT MiHICTepCTBa OXOPOHH 310pOB’s1 YKpaiHu
3 JIbBIBCHKHI HAIIOHAILHUI MeAMUYHMIA yHIBepcuTeT iMeHi Jlanmna [anuiskoro, Ykpaina
* XapKiBChKHIA HAyKOBO-AOCIIIHUI eKcriepTHO-KpuMiHaticTuaauid iieHTp MBC Ykpainu

Po3po6ka yMOB i3ontoBaHHA aHTUAENPeCcaHTy NapoKCeTUHY
3 GionoriyHnx piguH

Mertoto gocnigxeHHs 6yno po3pobutn edekTMBHI YMOBHW i30M0OBaHHSA HOBOMO aHTUAENPeCcaHTy NapoKCETUHY 3 MO-
AenbHuXx Npob KpoBi Ta ceyi 3a AOMNOMOrok PiANHHOI eKCTpaKLii 3 noganblUMM BU3HAYEHHAM aHanity metogom Yo-
CnekTpohOTOMETPI.

Martepianu Ta metoau. [JocnigkeHHs 3 i30noBaHHSA BUKOHYBanu 3 MogenbH1UMu npobamu JOHOPCHKOI KPOBI Ta
ceui NoAVHK, sKi MiCTUNM NapokceTuH. ETan npoboniaroToBkM KpoBi nonepefHbo nependayaB ocamkeHHs hopMeHnx
€NeMEHTIB LUMSXOM AofaBaHHs o Hei 10 % po3unHy KMCnoTh TpuxnopaueTtatHoi. EHQoreHHi gomilky Bugansanm
LUMSIXOM EKCTPAaKLUiNHOro O4MLLEHHS XNopodhopMOM 3 KUCIOro cepepoBulla 3a pH 1 Ta ekcTparyBanu NapokCeTuH 3
pocnigxkysBaHux GionorivyHmx pignH etunauetatom 3a pH 10. OTpumaHi opraHiyHi eKcTpakTu AOAAaTKOBO OuMLLyBanu
3 BUKopuctaHHam Metogy TLX. lMicnga uboro BM3Hayanu napokCeTUH B OTPUMaHUX entoatax 3 xpomartorpam Yo-
CNEKTPOOTOMETPUHHUM METOLOM.

Pe3ynbraTy Ta ix 06roBopeHHs. 3Ha4yeHHs R, napoKCceTnHy B pyxoMiii dasi eTmnauerar-metaHon-25 % posymH
amoHito rigpokenay (85:10:5) ctanosuno 0,42 + 0,04. YO-cnekTpu entoaTiB 3 XxpoMaTorpam Manu MakCUmMyMm CBiT-
NONOIMUHaHHSA 3a AOBXWHW XBUMb 233 £ 2, 265 + 2, 272 + 2 Ta 293 + 2 HM i 3a XapakTepoMm CBITNONOrMMHaHHSA Bynn
iAEHTNYHI 3 YP-CneKTpoM CTaHAapTHOro po3vmHy napokceTunHy B 0,1 M posuuHi kncnotun xnopuaHoi. KinbkicHe BusHa-
YeHHs NpoBoAnnK 3a A, 293 HM 3a piBHSHHAM KanibpysanbHoro rpadika y = 0,0094x — 0,02. OnpauboBaHi METOANKM
possonunu Buginutn 3 cedi 70,0 + 4,0 % napokceTuHy, 3 nna3mm kposi — 26,0 + 3,0 % Ta 3 ocagy KpoBi nicnsi oro
nonepeaHbOro BiAOKPEMITEHHSI Bif NnasMmu 4oaatkoso e 5,4 + 0,6 % [ocnigKyBaHOro aHTUAENPECaHTY.

BucHoBku. BusHayeHo ontumanbHi ymoBM npoboniarotoBkn MogenbHMX npob KpoBi Ta ceyi METOAOM PiAWMHHOI
eKcTpakuii CToCOBHO napokceTuHy. OTpumaHi pe3ynsTati MalTb NpUKnagHe 3Ha4YeHHs ANS CTBOPEHHS anroputMmy
TOKCMKOMOTiYHOro AOCHIAKEHHS BiONOriYHMX PiaNH Ha MPUCYTHICTb 3a3HAa4YEHOro aHTUAENPECaHTY B pasi CMepTenbHUX
iHTOKCMKaLi NnikapCbKMMKW NnpenapaTamu.

Knrovoei cnoea: napokcemuH; 6ionozaidHi piduHu; piOuHHO-piOUHHa ekcmpakuyisi; Y®-cnekmpoghomomempisi

S. A. Karpushyna', S. V. Baiurka?, I. Y. Halkevych?, S. I. lhlitska?, O. O. Altukhov, I. E. Bylov?
"Uman National University of Horticulture, Ukraine

2National University of Pharmacy of the Ministry of Health of Ukraine

3Danylo Halytsky Lviv National Medical University, Ukraine

4Kharkiv Scientific Research Forensic Center of the Ministry of Internal Affairs of Ukraine

Development of conditions for isolation of antidepressant paroxetine from biological
fluids

Aim. To develop optimized conditions for isolating the new antidepressant paroxetine from model blood and urine
samples by the liquid extraction followed by the determination of the analyte using the UV spectrophotometric method.

Materials and methods. The studies were performed with model samples of the donor blood and urine spiked
with paroxetine. In the sample preparation of blood, the form elements were previously precipitated by 10 % solution
of trichloroacetic acid. Endogenous impurities were removed by the extraction purification with chloroform from an
acidic medium at pH 1, and paroxetine was extracted from the biological fluids under study with ethyl acetate at pH 10.
The organic extracts obtained were further purified using the TLC method. After that, the determination of paroxetine
in the eluates obtained from chromatograms was performed using the UV spectrophotometric method.

Results and discussion. The R, value of paroxetine in the mobile phase of ethyl acetate-methanol-25 % ammo-
nium hydroxide solution (85:15:10) was 0.42 + 0.02. The UV spectra of eluates from chromatograms had absorption
maxima at wavelengths of 265 + 2, 272 + 2 and 293 + 2 nm and matched with the UV spectrum of a standard solu-
tion of paroxetine in 0.1 M solution of hydrochloric acid. The quantitative determination was performed at A,,293 nm
according to the equation of the calibration curve y=0.0094x-0.02. The methods developed allowed to isolate 70.0 £
4.0 % of paroxetine from the urine, 26.0 £ 3.0 % from the blood plasma and additionally 5.4 + 0.6 % of the antidepres-
sant studied from the blood cell sediment after its preliminary separation from the blood plasma.

Conclusions. The optimized conditions for sample preparation of model blood and urine samples by the liquid
extraction method in relation to paroxetine have been determined. The results obtained are of applied practical signifi-
cance for creating an algorithm in the toxicological study of biological fluids for the presence of this antidepressant in
fatal drug intoxications.

Keywords: paroxetine; biological fluids; extraction;, UV spectrophotometry
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Beryn. [Mapokcerun (3S-mpanc)-3-[(1,3-06en3o/i-
OKCOJI-5-110KcH )MeTHI |-4-(4-rryopdeHin)-riinepuanH —
HOBITHIH aHTHJETIPECAHT, 0 HAJICKUTh JIO IPYITH Ce-
JIEKTUBHUX 1HT10ITOPIB 3BOPOTHOTO 3aXOTUICHHS CEpPO-
ToHiHy. [Ipenapar mupoKo BUKOPUCTOBYIOTh IS JTIKY-
BaHHSI ITPOSIBIB JIENPECUBHHUX CTaHIB, IO CYMPOBOIXKY-
FOThCSl TPHUBOTOIO Ta BAYKKUM miepedirom [1]. YV nmeBHuUX
YMOBAaxX MapOKCETHH 3/IaTeH BUKIMKATH BaXXKi yCKIIaI-
HEHHJ 32 HOTO CYMICHOTO BXKMBaHHS 3 aHKCHOJI THKAMHU
THIIUX TPYII, HacamIepe iHribiTopaMu MOHOAMiHOOK-
CHJIa3H, TPHLUKITYHUMHU aHTHICTIPECUBHUMHE 3aCO0aMU
Ta THITUMH NICUXOTPOITHUMH PEYOBHHAMH, & TAKOXK Ce-
POTOHIHOBHUI CUHAPOM — JOCUTb PIJIKICHY Ta MOTEHITIH-
HO HeOe3MeyHy JUIsl )KUTTS MOOIYHY pPeaKilifo Ha BXKH-
BaHHS JIIKAPCHKOTO 3aco0y [2].

CMmepTenbHiI KOHIIEHTpAIIl MapoKCeTHHY B KPOBI,
3ape€eCTPOBAHI B Pi3HUX BUIATKAX OTPYEHD, CTAHOBIIIH
1,58 mr/n [3], 2,3-2,8 mr/i [4]. KoHueHTpaitist mapokce-
THUHY B C€Yi B pa3i CMEPTENBLHOTO OTPYEHHS BiIOBI1a-
na 5,2 mr/i [4].

BapTo 3ayBakuTH, 110 TSHICHIIEIO0 OCTAHHIX POKIB
010 PO3POOKH Ol0AHATITHYHUX METO/IB BU3HAUCHHS
TICHXOAKTHBHUX PEYOBHH OYII0 MMPEBATIOBAHHS TAKUX 1H-
CTPYMEHTAJIbHAX METOJIIB aHaJi3y, SIK BHCOKOC()ECKTHB-
Ha piJIMHHA Ta Ta30Ba Xpomarorpadist 3 TaHAEMHUM Mac-
criekTpoMeTpudHnM JieTektyBanHsIM (BEPX-MC/MC Ta
I'X- MC/MC). BuzHaueHo JiesiKi aHTHCTIPECaHTH Ta 1H-
111 TICHXOAKTUBHI PEYOBHHU 33 CyMiCHOI MPHUCYTHOCTI,
30KpeMa i apoKCEeTHH, Yy Tuia3mi |5, 6], ria3mi Ta cedi
[7], y uinbHil kpoBi [8] Ta mocMepTHIH Kposi [9], ac-
mipati KicTkoBoro Mo3ky [10] metonom yierpa BEPX-
MC/MC [5, 7-10], BEPX-MC/MC [6]. I[TpoGormiaroros-
Ky IPOBOJIMIIA METOJIAMH PiJTMHHOT eKcTpakiii [3, 8, 9],
30KpeMa MiKpoxBHIIboBO1 excrpakiii [10], TBepaodas-
Hoi excrpakiii (T®E) [7] Ta enekrpomMeMOpaHHOT eKc-
Tpakuii [6]. HaBeneHo maHi 3 METO/IIB BU3HAYCHHS T1a-
POKCETHHY Ta IHIIX aHTHACIPecaHTiB y Kposi [11] Ta
nepukapaianbHii piguai [12] merogamu ['X-MC micns
MOTIEPEAHBOT TPOOOITIATOTOBKY 13 3acTocyBaHHsAM TDOE
[11] Ta pinnHHO-piAMHHOT MiKpoeKcTpakiii [12]. 3a3Ha-
YeHi IHCTPYMEHTAIIbHI METOJIN XapaKTePU3yIOThCS BU-
COKOIO CHICU(IYHICTIO Ta Yy TIIUBICTIO, IPOTE TTOB’s13aHi
3 BUKOPUCTaHHSIM BHCOKOBApTICHOTO OOJIaIHAHHS, a Ta-
KOK TIEBHUMH BHMOT'aMH JI0 TIPOOOITIZITOTOBKH Ha OCHO-
Bl TOE Ta iHIIUX TEXHOJOTIYHUX MaTepialiB, 10 PoO-
OWTH 1X HE 3aBXK/IH JOCTYTHHMH.

VY Jniteparypi HaBEICHO JIaHi 111010 BU3HAYCHHS I1a-
POKCETHHY B IIPHCYTHOCTI HU3KH 1HIIIUX aHTHACTIPECaH-
TiB y IJIa3Mi KpOBi, cedi, OpalbHUX PiJJHHAX METOJOM
130KpaTHYHOT BUCOKOE(EKTUBHOI PiITMHHOT XpOMaTO-
rpadii 3 YO-crieKTpoOMeTpUIHUM JICTEKTYBaHHSIM, 130-
JIFOBAaHHS JOCTIDKYBAHUX PEYOBUHU 3 O10JOTIYHUX Pi-
JIH TIPOBOJTMITU €KCTPAKITIEI0 OPTaHIYHUMH PO3UUHHU-
KaMW, JIaHi 110JI0 CKJIaly eKCTpareHTa B AOCTYIHI HaM
JliTepaTypi He 3HaiaeHo [13].

MeToro gociikeHas 0yno po3poOuTn eheKTUBHI
YMOBH 130JIFOBaHHSI HOBOTO aHTHJICTIPECAHTY MapoKce-
TUHY 3 MOZETBbHUX NPo0 KPOBi Ta cedi 3a JOMOMOTOI0
PIAMHHOT eKCTPAKIIT 3 MOJANbIIUM BU3HAYCHHSIM aHa-
JiTy MmeTonoM Y®-criekrpodoTtomerpii.

Marepiajau Ta MeToau. Y J0CIIKEHH] BHKOPUCTO-
BYBaJIM MTAPOKCETHHY TiAPOXIOPH, SKHI OyI0o BHIiIe-
Ho 3 Tabnerok «[lapokcernny (30 mT.) (Menokemi JIT/],
Jlinaccom, Kinp), mo mictimu 20 Mr napoKkceTuHy B Tad-
nermi y Bl 0,01140 Mr mapoKceTHHY TiIpOXJIOPHITY
(4uCcTOTY OTpUMAaHOT CyOCTaHIIIT M ATBEPIKYBAIH Me-
togamu THIX, Y®-cnekrpockomii Ta BEPX). Vei Buko-
pHCTaHi B JIOCIIPKEHHI peakTHBH Majy KBamidikariito
HE HWKYE «U.J1.2.%.

Memoouxa izomosanns napoxcemuny 3 ceui. J1o 50 v
cedi JIIOUHH, sIKa HEe BXKHMBaJa JIKapChbKUX Mperaparis,
JonaBajin 1 MJI BOAHOTO PO3YMHY MApOKCETUHY, 1110 Mic-
tuB Big 200,0 mo 1000,0 MKr mpenapary, Ta 3aJuIiain
cyminri Ha 24 roz. [TapanenbHo CTaBUIIN «CIIiI» A0Ci-
T 3 O10JI0TTYHOKO piarHO. [Ticsst 11bOro 10 MOJCITBLHUX
po6 ceui goxasanu 10 % po3YuH KUCIOTH XJIOPHIHOT
1o 3HaueHHs pH 1 Ta Ui BUIaneHHs! €eHJOTeHHHX JI0-
MIIIOK CyMilli JiBidi 300BTyBasu 3 15 it xsmopodopmy.
da3y opraHiyHOr0 PO3YMHHUKA BIJJOKPEMITFOBAIIN B [i-
JIWJIBHIN JTIHII, BIIKUIAIN Ta B TOJAJIBIIIOMY HE ITijjia-
BaJIM JociipKkeHH 0. [Ticis mboro 10 miaKUCIeHoT mpo-
Ou ceyi, 10 3ayMIIIIack, fofaasanu 20 % po34unH HaTpii
rigpokcuny no pH 10 i Tpudi excrparyBanu napokce-
THH eTHjiarneraroM 1o 15 mi koxxHoro pasy. Emysbceii,
SIKIIIO BOHH YTBOPIOBAIUCH, PyHHYBAJIN IIUISIXOM LIEHTPH-
¢dyryBanss BrpogoBxk 15 xB 31 mBuakictio 3000 00./xB.
Hentpudyrar ¢pinprpyBaiu yepes nanepoBuit Giisrp 3
0,5 r 6e3BOAHOTO HATPiH CyNbdary 10 MipHOI KOJIOU Mi-
cTKicTio 50 MIT 1 IOBOAMIIM OPTaHiYHUM PO3YHHHUKOM
JI0 TIO3HAYKH.

Memoouxa izomosanms napoxcemury 3 kposi. J1o 10 M
JIOHOPCHKOT KPOBI JIFOMHMU A0/IABAJIU 110 | MJI BOTHOTO
PO3UMHY MapoOKCeTUHy, 110 MictuB Big 100 1o 500 mkr
3a3HaYCHOT0 IMperapary, peTejJbHO NepeMillyBaln Ta
sasmmany Ha go0y. Yepes 24 rox mo 10 ma momenpHOL
CyMillli mapokceTuHy 3 KpoB’to moxasanu 10 mi 10 %
PO3UMHY KHCJIOTH TPUXJIOPAIETATHOI Ta epeMillyBa-
mm 3pasku. [lotiM cymimi neHTpudyryBain BIPOAOBK
15 xB 31 mBuaKicTIO 3000 00./xB. OTpUMaHni neHTpUdYy-
raTH 3JTUBAJU 3 OCa/IiB Ta J(BiYi eKCTparyBaiu OioreHHi
JIOMIIIKHU 3 KUCIIOro cepezoBuia 10 v xmopodopmy.
da3y opraHiyHOr0 PO3YMHHUKA BIJJOKPEMITFOBAIIN B [i-
JIMJTBHIN JINL Ta BIAKWIAIH, HE TOCTIDKYIOUH B T10-
nanpmomy. [Ticist mboro miTyroByBajil KUCITY BOAHY
¢dazy no pH 10 3a monmomoroto 20 % po3uuHy HATpii
T1IPOKCHY Ta TPHUi EKCTparyBail MapOKCETHH ETHII-
arieraroM 1o 10 M koskHOTO pazy. OTpuMaHi TakuUM
YHHOM <JTYKHI» EKCTPaKTH QiIbTPYBaJIN KPi3b Marnepo-
BUH QinbTp, mo mMictuB 0,5 T 6€3BOAHOTO HATPIH CYIIb-
¢arty, 10 MipHOT KOJIOK MicTKicTIO S0 MJI Ta JOBOIMIIH
JI0 TIO3HAYKH €THJIAIICTATOM.

Memoouxa izonoeanmsa napokcemuny 3 0caoy Kposi.
Ocan KpoBi, 10 3aJIMIIUBCS B EHTpU(YKHOMY CTaKa-
Hi ITiCJIS B1IOKpEMIICHHS piKol (a3 KpoBi, 3BaXKyBal
Ta nepeHocuu 10 Gapdopooi crynku. Ocaa po3Tu-
paJii 3 MOTPIHHOIO KiTBKICTIO O€3BOHOTO HATPIN CYIIb-
¢ary. I3 UM oTpUMYBaIIN OJHOPIZHY CHIIKY Macy, SKY
BHOCWJIX 710 CKJIIHOI KOJIOHKM 3aBBUILKU 25 ¢M Ta Aaia-
MeTpoM Omm3bKo 1 cM. [ljist 3ano0iraHHs MOTParuIsTHHS
pO3TEPTOI MAaCH y CKISIHMM KpaH IONEPEAHbO, MEPes
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3aIIOBHEHHSIM KOJIOHKH, JI0 HET BHOCUJIM HEBEIIMYKUI BaT-
HUI TamrioH. CHIIKY Macy YIIijIbHIOBaJIH NUISIXOM 00e-
PEKHOTO MOCTYKYBaHHS 1O KOJOHII. Haza konoHKoro 3
PO3TEPTHM OCAIOM 3aKPIIUIIOBAIN AUTHIIbHY JIHKY, 110
mictiina 50 mu xsmopodopmy, SKUH TpOITycKalu de-
pe3 CKJISIHY KOJIOHKY 31 MIBHJIKICTIO 60 Kparelb 3a XB.
OTpuMaHuiil XJI0pOOPMHHI €JTI0AT BUIAPOBYBAIN Ha
BOJIsIHIN OaHi 3a Temriepatypu He Buile 40 °C y nopie-
JISIHOBIH YallIili JI0 IOBHOTO BUIAJICHHS OPTaHigYHOTO PO3-
YHHHUKA. 3IMIIOK po3unHsui B 0,1 M po3uuHi Kucio-
TH XJIOPUJIHOI Ta JIBiYi €KCTparyBasi JOMIIIKA 3 KHC-
noro cepenoBuma 10 M xnopopopmy. dazy opraniu-
HOTO PO3YMHHMKA BIJJOKPEMITIOBAIIN B JIIMIIBHIN JTIHII
Ta BIJIKUJAJIM, HE TOCIIHKYIOUH B rojanbiomy. [Ticis
[[LOTO TIJTYTOBYBaJIM KUCIy BOAHY (asy g0 pH 10 3a
noromoroto 20 % po3unHy HaTpiil TIAPOKCUAY 1 TpH-
Yi eKCTparyBajy MapoOKCETHH eTuianeraTtoM 1o 10 mi
KOKHOTO pa3y. OjieprkaHi TAKUM YHHOM €KCTPAKTH (LITBT-
pyBau Kpi3b nanepoBuit Gpinsrp, mo mictus 0,5 T 6e3-
BOJIHOTO HaTpiii cynbhary, 10 MipHOi KOJIOH MiCTKICTIO
50 MJ1 1 JOBOAMJIM JIO MTO3HAYKU OPraHIYHUM PO3UMH-
HHUKOM.

[NapasensHo OTpUMYBaIM EKCTPAKTH Y «CIHITHX) J10-
CIIiJIax 3 MOJIENILHOIO KPOB'IO Ta CEYEHO.

Memoouxa dooamroeoeo TILIX-ouuwenns excmpakmie.
Binbupanu Big 3 10 5 M1 eKCTPaKTiB 3 010JOTTYHUX Pi-
JIMH, BUTIAPOBYBAJIX TX HA BOJISIHIN OaHi 0 MiHIMaJIbHO-
ro 00’eMy Ta CMYTrOI HAaHOCHJIM Ha JIIHIIO CTApTy Xpo-
marorpadiunoi miactunku Merck (Silica gel 60 F254).
[opyd, Ha HEBETHKIH BiICTaHi, CMyTOI0 HAHOCHJIH Ta-
KU 5)ke 00’ €M eKCTPaKTy, OTPUMAHOTO BiIMOBIIHO 3 KPO-
Bi Ta Cevi y «CIIImoMy» JTOCIi/Ii, & TAKOXK CTaHIapTHUH
PO3YMH MapoKkceTuHy y xsopodopmi (10 Mxr y mpobi).
Criouatky Xpomarorpamy po3BHBajH B pyxomii (asi
xsopoopm, a IOTiM y pyxomiii ¢a3i eTunanerar-mera-
HOJI-25 % po3uuH aMoHito rigpokcury (85:10:5). Jle-
TEKTYBaJIU MAPOKCETUH 32 JIOTIOMOTOI0 PO3YMHY Kallii
HoJoruIaTuHaTy MiAKUCIEHOTO (Ha TIACTHHIII CIIOCTe-
pirau ioneroBe 3a06apBICHHS TUISIMU JIOCHIPKYBAaHOTO
npenapary, YyTJIUBICTb BUSBICHHS cTaHOBWIA 0,5 MKT
NapoOKCETHHY B Ipo01). Y BUMAIKY JOCIIKCHHS eKC-
TPAKTIB, OTPUMAHUX Y «CIIIUX» JOCTIIaX, BiIIOBIIHUX
IUISIM HE CIIOCTEPIray.

JocmipkyBaHUE aHTHACTIPECAHT EIIOI0BAIN MeTa-
HOJIOM 3 HEIPOSIBIICHOT 30HM XpOMaTrorpaMu Ha piBHi,
110 BiJINIOB1JIaB MICIIFO PO3TAIyBaHHS IJISIMH «CBIJIKa»
NAapOKCETHHY, OTPUMaHUH entoar (QiIbTpyBald Kpi3b
narnepoBuii (hiILTP Ta BUMIAPOBYBAJIM HA BOMISIHIN OaHi
(cTyniHb €NIOIOBaHHS MAPOKCETUHY 3 HIApy COPOCHTY
METaHOJIOM CTaHOBUB 97,6 %). OTpuMaHMi 3aJTUIIOK
po3unnsin B 4 mu1 0,1 M po3unHy KHCIOTH XJIOPUHOI.

KinbkicHe BU3HAYCHHS MAPOKCETUHY B SKCTPAKTaX
3 O10JIOTIYHMX PiJIMH MPOBOIMIN METOAOM YD-CcrieKTpo-
¢doromerpii. 3a3HaueHH ITHCTPYMEHTAIBHUN METOJ €
JIOCTYITHUM, IOCTAaTHHO YYTJIMBUN Ta PEKOMEHI0BAHUI
JUIsSl BAKOPUCTAHHS B CY/IOBiil TOKCHKOJIOTIT TIEPEBaXKHO
JUTSI KUTbKICHOTO BU3Ha4YeHHs [ 14, ¢. 393-411].

CBITJIONOTTTMHAHHS €JIF0ATIB 3 XpOMaToTrpaM BHMi-
proBain Ha cnekrpodoromerpi CD-46 3a A, =293 HM,
BUKOPUCTOBYIOUH KIOBETY 3 TOBIIUHOIO TIONIMHAKOYOTO

mrapy piznau 10 MM. Ik po34nH MOpPiBHSHHS BUKOPHC-
TOBYBaJIM PO3YMHH, OTPUMAHI y «CIIIHX» JAOCHTiax.

3 MeTor NMoOyIOBH KaiaiOpyBalbHOTO rpadika ass
KUTbKICHOTO BU3HAYCHHS MTAPOKCETHUHY TOTYBaJIA CTaH-
naptaHuit po3unH (CP) i poboui cTaHAapTHI pO34MHU
(PCP) npenapary. 0,01140 r napokceTHHY T'iIpOXI0pHU-
Iy TeMiriipary, o B nepepaxyHky Binmosigae 0,01000 r
NapOKCETHHY-0CHOBH, po3unHsuin y 0,1 M po3uunHi kuc-
JIOTH XJIOpUAHOI B MipHiH kouOi mictkictio 50,00 M
(orpumano CP 3 konnenTpaiero 200,0 MKr/mi mapokce-
THHY-0cHOBH). 15t npuroryBanHst PCP 1o MipHUX KOO
mictkictio 10,00 ma Baocumau o 0,30; 0,50; 1,00; 1,50;
2,00; 2,50; 3,00; 4,00: 5,00 1 5,50 mu CP Ta moBogumu
00’emu po3unHiB 70 MiTkH 0,1 M pO3YMHOM KHCIIOTH XJIO-
pumHoi (PCP 1-10, Biamosiano, kouteHTpariis 6,0; 10,0;
20,0; 30,0; 40,0; 50,0; 60,0; 80,0: 100,0 Ta 110,0 MKr/™M11).
BumiproBanu ontuuny ryctuny orpuManux CP i1 PCP.

PesyabTaTu T2 ix 06roopennsi. Onrumizaiiito yMoB
130JIFOBaHHSI MAPOKCETUHY 3 MOJICJIBHUX P00 0i0JI0TiY-
HUX pirH OYyJI0 MPOBEACHO Ha OCHOBI MONEPEIHHOTO
JIOCJIIKeHHS 3 BUBUCHHS €(DEKTUBHOCTI €KCTPAKIIii J0-
CJIIJPKYBAHOTO aHTH/ICTIPECAHTY 3 BOJHHUX PO3YHHIB Op-
raHIYHUMHU PO3YMHHUKAaMHU 3aJiexHO BiJl pH cepenoBua.
CrymiHb €KCTPaKIlii MaPOKCETUHY 3 KMCIIOTO CePEIOBH-
ma 3a pH | eTunamneratoMm Ta CyMINIIIIO eTHIAIETAT-
meTuieHxjaopua (5:1) craHoBuB Onmu3bko 22 %, nieTu-
JIOBHM €TEPOM €KCTParyBaJIoCh B 3a3HAYCHUX YMOBAX
onu3bko 8 %, a xsiopodopmom — Gnmszsko 1 % moci-
JUKYBaHOTO aHTHAenpecanty. O61acTh MakCUMaJIbHOT
eKCTpaKIii MapoKCETHHY XJIOPO(HOPMOM CHOCTEpiraiun
3a pH 6-12, nietunoum erepom — 3a pH 8-12 (cryminb
eKCTpaKiiii OpiBHIOBAB, BiAmoBinHo, 15,3-21,4 % ta
37,0-39,5 %), erunanerarom — 3a pH 10 (cTymiHb ekc-
Tpakuii jpopiBHIOBaB 57,5 %). Pesynbratu ekcrpakiii
MApOKCETHHY CYMIIIIIIO eTHJaleTar-MeTUICHXIOPU
(5:1) 3a 3nauenn pH 3-13 3acBigumniu, 110 CTYIIHb €KC-
TpaKIlii aHTUACTIPECAHTy MaB Maiike MOCTiiiHe 3HaYCH-
Hs Ta nepedyBaB y Mexax 34-37 %. OTxe, HAUOLIBII
e(EeKTUBHAM OpraHIYHUM PO3YMHHHUKOM JUTSI €KCTPAKIIT
NAapOKCETHHY 3 O10JIOTIYHUX PiguH OyB eTHJaleTar 3a
pH 10. Xnopodopm BUsSBHBCSI HAHOUTBIN PUIATHAM JITsI
JIOJIATKOBOTO €KCTPAKIITHOTO OYMIEHHS Ol0JOTTYHUX
BUTSDKOK BiJ[ CITIBEKCTPAKTUBHUX JOMIMIOK 3a pH 1.

[nenTHdiKaIiIO TAPOKCETHHY B OTPUMAHHUX EKCTpPaK-
Tax 3 KpoBi Ta ceui npoBoauiu Meromom TIIIX 3a Be-
JMYUHOIO R,, sika B pyxoMili (a3i eTrianerar-MeTaHol-
25 % po3uuH amoHito Tigpokcuay (85:10:5) cknanana
0,42 + 0,02. Taxox Oyno nocinimkeno YD-crekTpu oTpH-
MaHHX eJI0aTiB 3 XpOMAaTorpam, sIKi 3a XapaKTepoM CBIT-
JIOTIOTVIMHAHHS 30irajiucs 3 BiAMOBIIHUM YD-CHIeKTpoM
CTaHJApTHOTO PO34MHY mnapokceTuHy B 0,1 M po3uusi
KHCJIOTH XJIOPUJIHOT Ta MaJli MAKCUMYMH CBITIONOTIIN-
HaHHJ 3a JIOBKHHH XBWIIb 265 2,272 +£2 1a293 £ 2 HM
(puc.).

KinbkicHe BU3HAYCHHS MAPOKCETUHY B SKCTPAKTaX
IPOBOIUIH MeToioM YD-criekTpodoTomMeTpii 3a JOBKH-
oy XBul 293 HM, 10 BIAIIOBIIAI0 MAKCUMAJILHO 1HTEH-
CUBHOMY CBITJIOTIOIIMHAHHIO. 3HAYCHHS CBITIOIOTIIN-
HanHs npenapary st CP 19 PCP (m = 10; n = 2) 6yno
00poOIeHO METO/IOM JTiHIHHOT perpecii Ta OTpUMaHO
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A, HM

Puc. Yo®-cnekTp cBiTnonornuHaHHsi napokcetuHy B 0,1 M po3yumHi kucnoTu XnopuaHoi (koHueHTpauis 2,510 monb/n)

piBHSHHSA KaniOpyBaigpHOTO Tpadika: y = 0,0094x — 0,02
(r=0,999; S;?= 1,4-10"). JliniliHicTh cHOCTEpIragn B
MeXax KOHIEHTpaliii mapokcetuny 6,0-10,0 mMxr/mi.
3nauenHss LOD ta LOQ pospaxyBaiu 3 BEIUUYUHU
CTaHIapPTHOTO BiJIXWJICHHS BUTLHOTO 4YIEHA B PiBHSIHHI
kajiOpyBanbHOroO rpadika (S,) 3a gonomoror hopmyi:
LOD =3,3-S /b ta LOQ = 10-S,/b. Bonu cranosuinu,
BiamoBigHo, 1,8 MKr/mi Ta 5,6 MKI/MIL.

PesynbraTi KibKiCHOTO BU3HAYEHHS B €KCTPAKTaX
MApOKCETUHY, BUJILIEHOTO i3 Cedi, a TAKOXK 3 TJIa3MH Kpo-
Bi Ta ocajy 3 Hel micis HOTo BiIOKpEeMIISHHS Bij rJia3-
MH, HaBeJeHo B Ta0i. 1-3.

Sk BHITHO 3 MaHWX, HABEICHUX Y TaOIUILIX, 32 J0-
ITOMOTO0 PO3pOOIEHIX METOMIUK 13 Cedi MOXKHA BUJIi-
sutu 70,0 £4,0 % TNIapOKCETHHY, 3 MIa3MH KpOBi -26,0
+3,0%,as3 ocajty KpOBI, 10 3QJIAIITUBCS TICIsT HOTOo
BiJIOKpEeMJICHHSI BiJ IIa3MHU, 11ie A0AaTKoBO 5,4 + 0,6 %
3a3HauEHOro aHTUAenpecanTy. /logaTkoBuii aHami3 oca-
Iy 3 KpOBi Ha MPUCYTHICTh Y HBOMY ITapOKCETHHY J0-
3BOJISIE CYTTEBO IMiIBUIIUTH CTYTIHb HOTO 130JFOBaHHS
13 3a3Ha4YeHOI 010JI0TTYHOT piILI/IHI/I

Bapro 3ayBaXKHTH, I1I0 PIAMHHO-PIIMHHA EKCTPAKITiS
BCE IIIe € IOMIHyBaJIbHUM METOIOM Hp060H1,I[FOTOBKI/I
0 WOTO 3aCTOCOBYIOTh y TOKCHKOIIOTIYHHX Jabopa-
Topisix [3]. 3rigHO 3 peKOMEHAAIISIMHA 100 METOJIB

Tabmus 1

Pesynprary KinbKiCHOTO BU3HAYEHHS IAPOKCETUHY,
BUJiiIeHOrO i3 ceui, YO-crekTpodoToMe TpruHIM
METOZOM
(cepenHe 3 ITsATK BU3HAYEHb)

MPOOOITIITOTOBKY IS I[iJIEH CyTOBO-TOKCHKOJIOTIYHAX
JOCITIPKEHb CTYITiHB 130JIF0BaHHS aHAITITY Ma€ OyTH He-
000B’SI3KOBO MAaKCUMAJIHUM, JIOCTATHIM € 3HAYEHHS OJN3h-
k0 50 % [3] 3 BiATBOPIOBAHICTIO I[LOTO TIApAMETpa JJIs
PI3HMX KOHIIEHTpALil aHAJITy B 00 €KTI JOCIiIKEHHS
Bute 20 % [15]. I3 uuM excTpakiiis eHI0reHHUX J0Mi-
oK Mae OyTu MiHimMizoBaHOW. OTXKe, pO3po0IIeHi HaMu
METOAMKH TTPOOOTTIATOTOBKY IS BU3HAUEHHS MTapoKCe-
THHY B KpoBi Ta ceui YD-cnekTpohoToOMETpHIHUM

Tabnuia 2

PesynbpraTy Ki/IbKiCHOTO BY3HaUYeHHs IAPOKCETHHY,
BIJIIJIEHOTO 3 IIJTa3MU KPOBI,
YO-cnekTpodOTOMETPUYHIM METOLOM
(cepenHe 3 IU'ATU BU3HAYEHb)

HopaHo BupineHo
NapoKCETUHY | NapPOKCETUHY MeTtponoriuHi
8o 10 mn XapaKTepucTnKkin
KPOBI, MK MKF %
100 26,7 26,7 _
200 584 | 29,2 X=26,0
300 705 | 23,5 3=22 5=10
! ! AX = 30 €=10,3
400 98,8 24,7 X + =26,0+3,0
500 1040 | 26,0
Tabmua 3

Pesynbrary KinbKiCHOTO BU3HAYEHHS IApOKCETUHY,
BUJII/IEHOTO 3 OCaly KpOBi IIiC/IA BilOKpEM/IEHHA JI0TO
Big mnasmu, YO-ceKTpodhoTOMETPUIHUM METOJOM
(cepenHe 3 IT'sITU BU3HAYEHD)

HopaHo BupineHo HopaHo BupineHo
MapOKCETUHY | MAPOKCETUHY MeTponoriyHi NapOKCETUHY | NAapPOKCETUHY MeTponoriyHi
Jo 50 mn XapaKkTepuCTrKn no 10 mn o XapaKTepuCTUKN
ceyi, MKr MKF % KPOBI, MKI MKT %
200 140,6 | 70,3 B 100 53 53 _
400 2936 | 734 S ;( g 750'0 3 200 14 | 57 . 0X5: 2’4 0
=3, x = b _= ’ X — Y
600 3972 | 66,2 X-40 £=53 300 18,0 6,0 AX=06 £=103
800 5824 | 728 | X+ AX=70,0+4,0 400 204 | 51 X+AX=54+06
1000 685,0 | 68,5 500 24,5 49
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METOJIOM € MPHJIATHI JJIs [UJIeH CyT0BOI TOKCHKOJIOTII,  pe3yJbTaTH MarOTh MPAKTUYHE 3HAYCHHS ISl CTBOPEH-
110 MIJATBEPKEHO HU3KOIO B TAI[IHHUX TapaMeTPiB. HSl aJITOPUTMY TOKCHKOJIOTIYHOTO JOCHIKeHHS 010J10-

BucHOBKH Ta MepCcHeKTHBH NMOAAJBIINX JAOCHI- TIYHHUX PIIWH HA IPUCYTHICTh 3a3HAUEHOTO aHTHICTIPe-

JUKeHb. Bu3HaueHO ONTHMajbHI YMOBH TPOOOIIA- CaHTy B pa3i CMEPTEIbHHUX 1HTOKCUKAIIH JIIKApChKUMH
TOTOBKH MOJICIIBHUX MPOO KPOBI Ta cedi METOJIOM pi-  Ipernaparami.
JUHHOI €KCTpaKIii cTOCOBHO MapokceTuHy. OTprmMaHi Konduikr inTepeciB: BijcyTHiil.
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The study of some pharmacognostic aspects of Ferula persica
Wild. (Apiaceae) roots in the flora of Azerbaijan

Aim. To determine the component composition of the monoterpene fraction of F. persica roots and identify the
localization of biologically active substances in the raw material.

Materials and methods. The identification and quantitative analysis were performed using gas chromatography —
mass spectrometry. The raw material was collected during the full seed ripening in the vicinity of the village Dzhangi

in the Gobustan region of Azerbaijan.

Results and discussion. Using gas chromatography — mass spectrometry, 15 compounds of monoterpenes were

identified. The predominant components were heneicosane — 5.10 %; tetradecane — 3.29 %; disulfide, bis(1-methylpro-
pyl) — 2.86 %; heptadecane — 2.50 %; 9,12,15-octadecatrienoic acid 2,3-bis(acetyloxy)propyl ester — 2.39 %; thiophene,
2,3,4-trimethyl- — 2.05 % in the dry raw material. In addition, it was found that resin was localized in large schizogenous
receptacles.

Conclusions. The content of monoterpenes in F. persica roots has been determined using gas chromatography —
mass spectrometry. The roots contain monoterpenes of heneicosane; tetradecane; disulfide, bis(1-methylpropyl); hep-
tadecane; 9,12,15-octadecatrienoic acid 2,3-bis(acetyloxy)propyl ester. Thiophene and 2,3,4-trimethyl predominate in
the raw material.

Keywords: monoterpenes; sulfides; localization
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" AsepbarimkaHCbKUi MeQUYHNIA YHiBEpCUTET

2lHcTuTyT 60TaHikn HAH AsepbangkaHy

3 HauioHanbHui dhapmaLueBTU4HUI YHiBepcuTeT MiHicTepcTBa 0XOpOHM 300poB’st YKpaiHu

BuBuyeHHA aesaknx cpapmMakorHOCTUUYHUX acrnekTiB KopeHiB Ferula persica Wild.

(Apiaceae) pnopu AsepbanmxaHy

MeToto gocnigxeHHs Oyno BM3Ha4YMTV KOMMOHEHTHUI CKNaj MOHOTEPNeHOBOI dpakLii KopeHiB F. persica Ta Bu-
SBWTW Nokanisauito 6ionoriyHo akTVBHMX PEYOBWH Y CUPOBMHI.

MaTtepianu Ta meToam. |aeHTHdIKaLilO Ta KiNbKICHWIA aHarni3 NpoBeAeHO 3a JOMOMOrot ra3oBoi XxpoMaTtorpadii —
mac-cnekTpomMeTpii. CUpOoBKHY 3ibpaHo nig Yac NOBHOrO A03piBaHHS HACIHHSA B HABKONWLLHIA MicLeBOCTi cena [xaHri
lobycTtaHcbkoro perioHy AsepbarixaHy.

Pe3ynbraTy Ta ix 06roBopeHHs. 3a JONOMOrol ra3oBoi xpomartorpadii — Mac-cnekTpomMeTpii ineHTndikosaHo
15 cnonyk MoHoTepneHiB. [NepeBaxHi KOMMNOHEHTW: reHKymapuH — 5,10 %; TeTpagekaH — 3,29 %; ancynbdig, Gic(1-meTmnnnponin)
—2,86 %; rentagekaH — 2,50 %; edip 2,3-6ic(aueTnnokcm) nponinoBoro edipy okTagekaTpieHoBoi kucrnotm — 2,39 %;
TiodeH, 2,3,4-tpumetnin — 2,05 % y cyxit cupoBuHi. Kpim Toro, BUSIBNEHO fokanisawito CMOMnK y BENMUKMX CXi30reHHUX
cyOouHax.

BucHoBkn. BusHauyeHo BMICT MOHOTEpPNEHIB y KOpeHsX F. persica 3a [ONOMOro ra3oBoi xpomaTtorpadii — mac-
CNEeKTPOMETPIi, 30KpeEMa MOHOTEPMEHIB reHKyMapwvHy, TeTpazekaHy, aucynediay, 6ic(1-metTunnponiny), rentagekaHy,
edipy 2,3-6ic(aueTnnokcm)nponinoBoro edipy oKTageKkaTpieHOBOI KNCIOTK. Y CyXii CUPOBUWHI NepeBaxatoTb TioeH,

2,3,4-TpumeTun.

Knroyoei crioga: MoHomeprieHu, cynbiou; rokanisauyis

Introduction. Ferula persica is widespread in Cen-
tral Asia, the Mediterranean, and North Africa. In the
Caucasus, there are 10 species, and in Azerbaijan, there
are 8 of it [1]. Species of the Ferula L. genus growing
in different regions of the world have been chemically,
biologically, and pharmacologically studied.

F. persica contains essential oil, sesquiterpene cou-
marins of germacrane and eudesmanolide types [2-8].
The essential oil of Ferula L. species is predominantly
composed of monoterpenes and sulfides [9]. Ostol, si-
tosterol, L-chimgin, and L-chimganin have been isolat-
ed and identified from F persica [10]. The aboveground

part of F. persica contains luteolin, apigenin, cinaroside,
cosmosin, quercetin, and rutin [11, 12].

Sesquiterpene lactones — badkhysin and badkhysinin
isolated from the roots of Ferula oopoda possess the
anti-inflammatory action and are effective antimutagens
and antioxidants [13]. Ferulen is the medicine with the
estrogenic activity used for the treatment of prostate can-
cer [14]. The chloroform extract of F. persica var. inhi-
bits the production of red pigment produced by Ser-
ratia marcescens [15]. Umbelliprenin exhibits anti-in-
flammatory and antipigment properties [16]. Sesquiter-
pene coumarins and polysulfides from F. persica have
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cytotoxic, antibacterial, antifungal, anti-leishmanial,
chemo-preventive actions against cancer, and inhibitory
effects on lipoxygenase [17, 18]. Schematic diagrams
of resin localization are available [19].

Thus, the aim of study was to determine the compo-
nent composition of the monoterpene fraction of F. per-
sica roots and identify the localization of biologically
active substances in the raw material.

Materials and methods. Raw material. The raw ma-
terial was collected in the phase of the full seed ripen-
ing in the vicinity of the village Dzhangi in the Go-
bustan region of Azerbaijan (40.50202801719172,
49.264562187572714). Accompanying plants are com-
mon sainfoin (Onobrychis sativa), cuneifolium (Seseli
cuneifolium), gwathak (Zosima absinthifolia), worm-
wood (Artemisia.sp.), kozel (Scorzonera sp.), Persian
camel thorn (4lhagi persarum), etc.

Chemicals. Ethanol (> 99 %, Merck KGaA, EMD
Millipore Corporation).

Extraction procedure. The extraction of dried and
crushed roots (500 g) was carried out three times with
ethanol for 72 hours. During the procedure, 43 g of the
total extractive substances were obtained (the yield —
8.6 % by weight of the raw material).

Gas chromatography — mass spectrometry method
of analysis. The gas chromatography-mass spectromet-
ric analysis was performed on a GC-MS-Agilent Tech-
nologies 7890B instrument coupled with a mass detector
(Agilent 5975 C) equipped with an HP-5 MS fused silica
column with an internal diameter of 30 m x 0.25 mm X
film thickness 0.25 pum, fixed phase. The split ratio was
1:20. The inlet pressure was 88.5 kPa. The flow rate of
the carrier gas helium (99.9 %, AGA Lithuania) was set
at 1.58 mL/min. The oven temperature was maintained
at 40°C for 2 min after injection, then programmed at
9°C/min to 200°C, 10°C/min to 250°C where the co-
lumn was held for 17 min. The injector temperature was

275 °C. The volume of the injected sample was 0.2 uLL
(chloroform). The electron ionization mass detector was
set at 70 eV in the range of m/z 29-450 a.e.m. The per-
centage composition of essential oils was calculated based
on the gas chromatographic peak areas without correction
factors. The qualitative analysis was based on the com-
parison of retention times, indices, and mass spectra
with the corresponding data from literature and NIST/
FFSNC mass spectral libraries.

10 g of the total extractive substances obtained were
subjected to chromatographic separation on a column with
neutral aluminum oxide, grade II. Elution was performed
with hexane; the volume of the collected fractions was
100 mL. In fractions 1-20, after evaporation of the sol-
vent, an oily residue was obtained, and it was subjected
to the gas chromatography-mass spectrometric analysis.

Microscopic analysis. The identification of diagno-
stic features in the plant raw material was conducted us-
ing well-established methods [19]. For the microscopic
analysis, a BIOLAM-C microscope, a MBC-1 binocu-
lar, and a L74WIDE Samsung camera were used.

The dried roots were softened in a mixture of ethyl
alcohol 95 % and glycerin (1:1), and longitudinal and
transverse sections were studied to detect and determine
the type of containers.

Results and discussion. The chromatogram shows
35 peaks indicating the presence of numerous compo-
nents in the fraction 1-20. (Fig. 1) As a result of the
chromatographic-mass spectrometric analysis of the
fraction residue 1-20, 15 compounds were identified.
The main substances include heneicosane — 5.10 %j;
tetradecane — 3.29 %; disulfide, bis(1-methylpropyl) —
2.86 %; heptadecane 2.50 %; 9,12,15-octadecatrienoic
acid 2,3-bis(acetyloxy)propyl ester — 2.39 %; thiophene,
2,3,4-trimethyl- — 2.05 %. The remaining substances
were not identified due to their presence in insignificant
quantities and lack of practical significance (Table 1).

Table 1

The component composition of monoterpene residues in F persica roots

N . Chemical Retention time, | Contentin the
o Identified compound formula min raw material
1 | Disulfide, bis(1-methylpropyl) CgHy5S, 1.593 2.86
2 | Thiophene, 2,3,4-trimethyl- C,H,S 2.194 2.05
3 | 1,2-dithiolane CH,S, 9.880 1.49
4 |3,5-diethyl-1,2,4-trithiolane CH.5S4 9.953 2.10
5 |Tetradecane C,,Hso 10.545 3.29
6 |Isoledene CsH,, 13.187 1.99
7 |Heptadecane CHse 17.965 2.50
8 |Sulfide, 1-ethyloctylmethyl CoH,,S 19.775 1.08
9 |Heptacosane C,,Hse 21.819 0.80
10 |5-alpha-Cholest-8-en-3-one, 14-methyl- C,H,0 25.005 0.29
11 |Heneicosane CyH,, 25.882 5.10
12 2,;(31 5-Octadecatrienoic acid 2,3-bis(acetyloxy)propyl C,.H O, 26.954 239
13 |Tetratriacontane Ci,Hy 27.274 0.86
14 | Octacosane CygHsg 29.864 1.28
15 |Naphthalene, decahydro-2-methyl- C,,Hq, 31.360 0.19
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Figure 1. The HPLC fingerprint of monoterpene residues in F. persica roots

The roots of £ persica contain valuable biologically
active substances and are a promising plant material for
the development of herbal medicinal products. The main
substance in the roots is resin. There is information
about the presence of lysigenous, schizogenous, and
schizolysigenous receptacles in the parenchyma of
the bark of F. foetida depicted in a schematic diagram,;
however, they are not clearly visible in microscopic

images. To determine the exact diagnostic features of
the plant material, we examined the transverse section
of the root and found the presence of schizogenous re-
ceptacles in the root parenchyma. Larger receptacles
on the transverse section are located at the junction
with the xylem. On the longitudinal section of the root,
schizogenous receptacles are visible in the parenchyma
of the bark (Fig. 2).

Figure 2. Receptacles in the cortical parenchyma of F. persica root: A — transverse, (Zoom x 12); B — longitudinal (Zoom. x 12)
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Figure 3. Conductive vessels in the xylem of F. persica root:

A — longitudinal section of the root (Zoom x 12); B — cross section of the root (Zoom x 100)

Conductive vessels are visible on the longitudinal
and transverse sections of the root in the xylem area
(Fig. 3).

Conclusions. The content of monoterpenes in £ per-
sica roots has been determined using gas chromatogra-
phy — mass spectrometry. The roots contain monoterpe-
nes of heneicosane — 5.10 %; tetradecane — 3.29 %; di-
sulfide, bis(1-methylpropyl) — 2.86 %; heptadecane —

2.50 %; 9,12,15-octadecatrienoic acid 2,3-bis(acetyloxy)
propyl ester — 2.39 %. Thiophene and 2,3,4-trimethyl —
2.05 % predominate in the raw material.

It has been identified that the resin is localized in
large schizogenous-type reservoirs located in the paren-
chyma of the root bark.

Conflict of interests: authors have no conflict of
interests to declare.
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IBaHO-PpaHKiIBCHKHIA HAITIOHAIBHUI MEAMYHUH YHIBEPCUTET, YKpaiHa

NMocTTpaBMaTUYHMM CTPECOBUMN pO3Nnaj Yy BinCbLKOBOCIYXX00BLiIiB

Ta BeTepaHiB BiHU

MeToto po60Tu € aHani3 xapakTepMCTUK NMOLUMPEHHS 3aXBOPIOBAHOCTI HA MOCTTPaBMaTUYHUIA CTPECOBUI po3nag,
y BiliCbKOBOCIY>XOOBL|iB Ta BETEPAHIB BiliHW 4118 NOLWYKY HOBUX METOAUK AiarHOCTUKM Ta NiKyBaHHS.

MaTtepianu Ta meToau. BukoprctaHo aHarni3 AaHnx TaEMHOTO aHKeTyBaHHS Nikapis (McuxiaTpis, HEBPONATONOTIB)
LLIOAO 3MiHWN XapaKkTepy, 3BEPHEHb 3 MPUBOAY TPUBOIM MICNA NOBEPHEHHS i3 30HN NpoBeAeHHS 6ONOBUX Al y BINCbKO-
BOCMY>XO0BLIB Ta BETEPaHIB BillHN.

Pe3ynbraTy Ta ix 06roBopeHHsi. 3 noyaTky noBHomacLuTabHoro BToprHeHHst Pocii B YkpaiHy TpuBae XOpCToka,
BMCHaX1Ba BillHa, sika BUBOAMTb NOCTTpPaBMaTnyHuin ctpecosuii posnag (MTCP) Ha ogHy niHito 3 NpoBigHMMK Npo-
6nemamu 0xopoHu 340poB’A YkpaiHu. 3a ONMOMOroK MOHITOPUHIY iHO3EMHUX JKepen Ta nitepaTtypu, siKi lmpLue Bu-
CBITNIOIOTb NPOBreMM BiiCbKOBOCITY)KOOBL|iB Ta BETEPAHIB BiliHU i3 JOCBIJOM POOOTH B TaKUX KOPCTOKMX YMOBAX, Oyno
npoBeAeHO AOCHIAXEHHS MOLUMPEHOCTI 3aXBOPIOBAHOCTI HA MOCTTPaBMaTUYHUIA CTPECOBUIA po3nag.

BucHoBkun. OTxe, NepCneKkTMBHUM € NPoBeAeHHS NofanbLlUnX AOCNIAXEHb ANt NOKPALLEHHSI PO3YMIHHS MOLUIU-
PEHOCTi 3aXBOPHOBAHHS Ha NOCTTPaBMaTUYHWIA CTPECOBUIA PO3nag Y BiNCbKOBOCMYXOOBLIB Ta BETEPaHiB BiliHU, SKUIA
Hadani 3anuwaeTbCsa OOHUM i3 «Monoamx» AiarHo3iB B YkpaiHi Ta y cBiToBiv ncuxiatpii. ¥ MKX-10 BiH mae kog F43.1
Ta BXoAWTb Ao po3ainy F40-F48 «HeBpoTuyHi, NOB’A3aHi 3i cTpecoM i comaTtoopMHi po3naam».

Knroyoei cnosa: nocmmpasmamu4HUl cmpecosuli po3nad; 8ilicbKo8ocCy608Uj; eemepaHu 8iliHU; MCUXooaiyHa
mpasma

T. V. Volosheniuk
Ivano-Frankivsk National Medical University

A post-traumatic stress disorder in military servicemen and war veterans

Aim. To analyze the characteristics of the incidence of a post-traumatic stress disorder in military servicemen and
war veterans in order to search for new methods of diagnosis and treatment.

Materials and methods. The analysis of the data of a secret questionnaire of doctors (psychiatrists, neuro-
pathologists) regarding changes in character, complaints about anxiety after returning from the war zone in military
servicemen and war veterans was used.

Results and discussion. Since the start of russia’s full-scale invasion of Ukraine, there has been a brutal, ex-
hausting war bringing a post-traumatic stress disorder (PTSD) on a par with Ukraine’s leading health problems.

By monitoring foreign sources and literature, which more broadly highlight the problems of military personnel and
war veterans with experience of working in such harsh conditions, a study on the prevalence of a post-traumatic stress
disorder was conducted.

Conclusions. Therefore, it is promising to conduct further research to improve understanding of the prevalence
of a post-traumatic stress disorder in military servicemen and war veterans, which remains one of the “young” diagnoses
in Ukraine and in world psychiatry. In the International Classification of Diseases (ICD-10), it is designated by the code
F43. 1 and is included in the section F40-F48 “Anxiety, dissociative, stress-related, somatoform and other nonpsy-

chotic mental disorders”.

Keywords: post-traumatic stress disorder; military servicemen, war veterans

Beryn. Ot yxe 1Ba poku B YKpaiHi TPHUBA€E KOPCTO-
Ka, BUCHKJIMBA BilfHA, sIKa, MOPYY 13 BAXKKUMH OOHO-
BUMH TPaBMaMH, BUBOJUTH IOCTTPABMATHYHUH CTPECO-
Buii posnan (IITCP) Ha ogHy JTiHIIO 3 MPOBITHAMH MIPO-
omeMamMu oxoponu 310poB’st Ykpaiau. Xoua [TTCP mo-
ITAPIOETHCS TAJIEKO 3a MEXKi apMii, Bpaxkarouu MHUPHE
HaceJIeHHs KpaiHu, mpoOiiemMa 0COOIMBO TOCTpa cepes
BIMICHKOBOCTYKOOBIIIB Ta BeTepaHiB BiitHU. Cronu BXO-
JUTHh BUMOTA IIOJI0 3BUTLHEHHSI 3 MIOYECHUMH BiJ[3HA-
KaMU a0o0 3arajqbHUM 3BUTLHEHHSIM JUIsl OTPUMAaHHS Me-
JMYHKX IUTBT, JIOBT1 YPTH B MEIMYHUX IIEHTPaX Ta Co-
IiaJbHa CKJIAIOBA, TIOB’sI3aHa 3 IICHXITHUMH 3aXBOPIO-
BaHHSMH Yy BIICBKOBUX I'poMaaax. 3TiIHO 3 JOCIiIKCH-
M, ipoBeneanM RAND Center for Military Health
Policy Research, maii>ke mooBuHA BeTepaHiB, SKi IMO-
BEPTAIOTHCS 1 TOTPEOYIOTH MICUXIaTPUIHOI JTOTTOMOTH,

B3araJli He OTPUMYIOTh OyIb-SIKOTO JIIKYBaHHS, a Cepe/
THX, XTO OTPUMYE JIiIKYBaHHS BiJl TOCTTPAaBMaTHIHOTO
CTPECOBOTO PO3JIaly Ta BEIUKOI JAeTpecii, MEHIIE O1-
Hi€l TPETHHU OTPUMYIOTH JIOTIOMOTY, sIkKa 0a3y€eThCs Ha
nmoxazoBocTi IITCP y Betepanis 6ottoBux it [1].
IITCP, me BigoMuii sik KOHTY31HHUIT ITIOK a00 O0ti0-
BHI CTpeC, BHHUKAE TICIIS CEpHO3HOT TpaBMH a0o TTOfIil,
sIKa 3aTPOXKy€ KUTTIO. HOpMOTO € Te, KO po3yM i TijIo
repeOyBaroOTh y CTaHi MOKY IMiCIs TaKol MOMil, aje I
HOpMasbHa peakiis nepexoauts y [ITCP, ko HepBo-
Ba CHCTEMA «3aJUIIAETHCS» Y CIIOTa[ax Mpo TPaBMY YU
11 YHUKHEHHSI, TIOPYIIYETHCS COH Ta ImaM ' ATh (puc. 1).
[TcuxomoriuHa TpaBMa, BUKJIMKAaHA BIHHOIO, CATAE
KOPIHHSIM y BiffHY IaBHiX yaciB. OMHUM i3 TIEPITHX, XTO
3rajiaB Mpo Hei, OyB rperbkuii ictopuk ['epomort. [Tumry-
qu ipo MapadorcbKy 6utBy B 490 p. mo H.€., [epomoT
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Puc. 1. AHania TaeMHOro aHKeTyBaHHs nikapis (ncuxiaTpis, HEBPOMATOOriB) LLOAO 3MiHW XapaKkTepy
Yy BiliCbKOBOCTYXOO0BLIiB, siki NOBEPHYNNCS i3 30HN GOMOBUX AilA, Ta BETEpaHiB BilHW

onucaB ahiHCHKOTO BOTHA, SIKUH HA3aBKIH OCIIIL, KOIH
Horo ToBapuIla, U0 CTOSB MOPYyY, Oys10 BOUTO, X04a ca-
MOTO Horo HaBiTh He Oyno nmopaneno [2]. Taki onucu
MICUXOJIOTIYHUX CUMIITOMIB HiciIsl BIICHKOBOT TPaBMH €
B JIiTepaTypi Oararbox paHHIX KyasTyp. IcHye Teopis,
110 CTapOAABHI COJIIATH MEPEKUBAIIM CTPECH BIHHH Mali-
JKe Tak caMo, sIK iXHi cydacHi koserd [3].

Cumnromu ta cuagpom [ITCP craBanu Bce Oinbii
OYEBHIHMMH MiJ 4ac rpomajasHcbkoi BiiiHM y CLIA
(1861-1865) [4], aKy yacTO HA3UBAKOTH HAWKPHUBABIIIIM
KOH(IIIKTOM y KpaiHi i sika cTana 03HaKoko MEepIIoro MIn-
POKOTO BUKOPUCTAHHS CKOPOCTPLIbHHX TBUHTIBOK, ONITHY-
HUX TPHILLTIB Ta 1HIIOT iIHHOBAIIHOT 3001, 1110 3HAYHO
301IBIINIO CMEPTHICT y 000 Ta 3aJIMILIIO THX, XTO
BIKHB, 3 GI3UYHUMH 1 TICUXOJIOTTYHUMHU TPAaBMaMH.

I'pomansHChKa BiliHa Jaiia MO4aToK oQiiiiHIM Me-
JUYHUM crIpo0aM YCYHYTH NCUXOJIOTTYHUHE BIUIUB 00-
HMOBUX JIil HA BIMICHKOBHUX BeTepaHiB. Jxeitkod MeHnzec
Ha Kocra (1833-1900), xkapaiosor i NOMIYHUK Xipypra
B apmii CLLIA, mpoBoauB AOCHIKEHHS HEUHPOLMPKYJIsi-
TOPHO{ acTeHil y coiIariB il 4ac TpOMaIsTHCHKO1 BIHH,
i posnan, cxoxuii Ha [ITCP, HazuBanu «Cunznpom aa
Kocra». la Kocrta nosinomus B American Journal of
Medical Science, mo po3naj, KU XapaKTePU3yEThCS
3aJUILIKOI0, IPUCKOPEHUM ITyJILCOM 1 BTOMOIO, Hai4ac-
Tillle CIIOCTEPIraloTh y COJJATIB IiJ] 4ac CTPeCy, 0Co-
OJMBO KOJIM I1€ CTOCY€EThCS cTpaxy [S].

VYIponoBK HACTYTHOTO CTOJITTS MIC/sl aMEepHUKaH-
CbKO1 BIfHM ITOCTTPaBMaTUYHHUI CTPECOBHIA PO3JIa OMHU-
cyBayi OararbMa pi3HIMH Ha3BaMH Ta AiarHO03aMu, 30Kpe-
Ma «030poenuii mok» (Ilepma cBiroBa BiiiHa), «BTOMa
Big 60ro» (Lpyra cBiToBa BiliHa) Ta «IIOCTB’€THAMCHKUI
cuaapom». [Ipudmmzno 700 000 BerepaniB B’eTHamy —
Maitke 25 % THX, XTO CITy’KHUB Ha BiiiHI — moTpeOyBasn
MEBHOT'O BUAY IICUXOJIOTIYHOT JOIOMOTH AJISl yCYHEHHS
BIJICTOpOHEHUX HaCIiKiB OoioBux miit [6]. [iarHo3
MOCTTPAaBMAaTUYHHUN CTPECOBHI pO311a] HE BU3HABAIU
1o xinug 1970-x pokis, BiH craB odiniitnum 1980 poky
3 BHECEHHSIM y TpeTe BUIaHHs {iarHOCTUYHOTO Ta cTa-
TUCTUYHOTO MOCIOHMKA 3 TICUXIYHHUX po3iaiB [7].

Howupenicmo IITCP y semepanie. OUiHKY piBHS
MOLIMPEHOCT] MOCTTPaBMAaTHYHUX CTPECOBUX PO3NAIIB
cepenl BiiCbKOBOCITYXOOBIIB, sIKi IIOBEPTAIOTHCS 13 30-
HU TIpOBeAeHH: O0MOBUX Aiid, Ta BeTepaHiB BiliHU 3Ha-
YHO PI3HATHCS 3aJISKHO BiA BiiiHM Ta eroxu. IIpuxia-
JIOM € OJTHE BEJIMKE JOCIIIIKEHHSI, Y IKOMY B35UIM y4acTh
60000 Berepanis Ipaky Ta Adranicrany, y 13,5 % Be-
TepaHiB BUABWIM NO3UTUBHUHI pesynbrar Ha [ITCP [8],
TOAI SK 1HII JOCHIIKEHHS CB1IYATh, 1110 L€ TOKa3HUK
cranoBuTh Big 20 % 10 30 % [1,9]. Y 500000 Biiicbko-
Bociyx00BUiB CLIA, sixi Opanu ydacts y BiiiHax ynpo-
JoBX octaHHix 13 pokis, niarnoctysanu [ITCP [2].

He3sposyminoro € mupota po3noscromkeHns [ITCP
cepen BerepaHiB Ipaky i1 Adranictany Ta nonepeaHix
KOH(QJIIKTIB, ajie OTOYHI BIIHM MAalOTh yHIKaJbHUH Ha-
0ip oOcTaBuH, SIKi 3HAYHOIO MIpOIO CIIPHUSIIOTH poodIie-
MaM TICHX19HOT0 3710poB’s1. 3a ciioBamu Paula P. Schnurr,
PhD, Executive Director of the VA National Center for
PTSD, takTuka BeleHHS BiifHU B MiCbKOMY CTHIIi B Ad-
radicrani Ta [paky nmozHaueHa HamajgamMu MapTH3aHiB,
caMOpoOHUMH BHOYXOBHMH IPUCTPOSMH Ha JI0pO3i Ta
HEBU3HAUYECHUM PO3MEXYBaHHIM MK O€3MEYHUMHU 30-
HAaMH Ta 30HaMH OOHOBHUX MiH, MOKE€ BHUKIUKATUH O1/1b-
LIMH TOCTTPaBMAaTUYHUM CTpEC Y BUUIUINX BIHCHKOBHX,
Hix 3BU4aiiHi 060#0Bi Aii [ 10]. Okpim Toro, SIK 3a3HaUaE
nokrop Paula P. Schnurr, ynockoHaneHHsI 3aXHUCHOTO
CHOPAKEHHS Ta MEIUIMHHU Ha MoJi 0010 3HAYHO M-
BUILMIIM BHOKUBAHHS, aJie 3a AyKe BUCOKY wLiHy. «Ilonpu
Te, K MU 3aXHILIA€MO BiliCbKa Ta pearyeMo Ha 1opa-
HEHHS Ha 3eMJIi, 0arato coyiaTiB BHKHUBAIOTH 13 AYKE
CepHO3HUMHU MTOPAHEHHIMH, sIKi He 000B’SI3KOBO BHXKHU-
i O paHimie, — Kaxe BOHa. — BOHU MOBEPTAIOTHCS 10
CILUA 3 }i3u4HOIO0 Ta CUXOJIOTIYHOIO TPABMOIOY.

Komopoionicme IITCP y éemepanie. YCKI1aiHIOE
JiarHOCTHKY Ta OLIHKY MOCTTPaBMAaTUYHUX CTPECOBHX
po3naniB y BeTepaHiB BiICbKOBOI CITyKOM BUCOKUH Pi-
BEHb NcuxiarpuaHoi komopOinuHocti [1]. Henpecis € Haii-
MOIIMPEHIIINM cyIyTHIM 3axBoproBaHHsM [ITCP y Biiice-
KOBOCITY>KOOBLIiB Ta BeTepaHiB BiiiHu. Pe3ynsrary Hamio-
HAJIGHOTO OIUTYBAHHS CBITYaTh, [0 BEJUKHU JICTIPECUBHUI
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po3nan (BJIP) maiixke B Tpu-11’ITh pa3iB yacTillie BUHU-
Kae y THx, xto crpaxkaae Big [ITCP, Hix y THX, XTO He
mae [ITCP [11]. Benukuii MmeTaHati3, o CKIaIa€ThCs
3 57 JOCHiIKEHD K BIHCHKOBHUX, TaK 1 IUBIILHUX, BH-
SIBHB, 110 piBeHb koMopOigHocTi BIP i [ITCP crano-
BHUTH 52 % [17].

[HIm1 MoIMpeHi NcuxiaTpuyHi CyMmyTHI 3aXBOPIOBaH-
HsI TOCTTPaBMAaTUYHOTO CTPECOBOTO PO3JIally y BiliChKO-
BOCITY>KOOBIIIB Ta BeTEpaHiB BIfHU OXOIUTIOIOTH TPUBO-
ry (puc. 2) Ta 370BXUBaHHS IICUXOAKTUBHUMHU PEYOBU-
HaMH a0o iHIny 3anexHicTh [12]. HamionansHe gocii-
JDKEHHS peasianTallii BeTepani BiiiHu y B’eTHami, npo-
BezgeHe y 1980-x pokax, BUsBHIIO, 110 74 % BeTepaHiB
i3 [ITCP manu koMOpOiIHUIA pO37Ial BKUBAHHS IICHXOaK-
TUBHHUX pedoBHH. [ 13]. B ogHOMY 3 HEelaBHIX IOCIIKEHb
BETEpaHiB BIHHM HaBeJICHO TakKi pe3ynsraru: 63 % THX,
XTO BIJINOBI/IaB IIarHOCTUYHUM KPHUTEPISIM PO3JIAJIIB, M0-
B’SI3aHUX 13 BKMBAHHSIM aJIKOTOJIk0, 200 po3Jia/iiB, OB’ s
3aHMX 13 BXKUBAHHIM HApKOTHKIB, Manu cymyTHii [ITCP,
toji sik nomupenicts [ITCP cepen Tux, XTo BiAnosigas
KPUTEPISIM SIK KOMOPO1THOTO PO3Jialy BKUBaHHS TICUXO-
AKTUBHUX PEUYOBHUH, TaK 1 pO3JIa/iiB, OB’ I3aHUX 13 BIKU-
BaHHSM HAapKOTHKIB (HANPHKIIAJ, AJKOTOJbHA 3aJIeikK-
HICTb 1 3JIOBKUBAHHS KOKaiHOM), cTaHoBWIa 76 % [14].

JlocripkeHHsT TAaKOXK CBIYaTh PO Te, IO BeTepa-
HiB 13 koMopOiaauM I[ITCP i cepuieBuM po3namiom Bax-
4e Ta JIOpOoXKUe JKyBaTH, HIXK THX, XTO CTPaXKIAE BiJ
000X PO3J1aJ1iB OKPEMO, Yepe3 MOTIPIICHHS COIlialbHO-
ro GyHKIIOHYBaHHS, clIpo0 Cyiluay, Fipily NpUXHUIIb-
HICTb /IO JIIKYBaHHS Ta HU3bKi TIOKA3HUKH MTOKPAIICHHS
i1 9ac JiKyBaHHS, HIX y THX, XTO HE Ma€ KOMOPOiTHO-
ro [ITCP [15].

IITCP Takox 1o’ s;3aHuii 13 CAMITOMaMHU Qi3UIHO-
ro 6omto. /lyist BeTepaHiB, siKi moBepTaroThes 3 Ipaky Ta
Adranicrany, XpOHIYHUH 01T IPOJOBKYE 3AITUIIATHCS
OJTHUM 13 CUMIITOMIB, IIPO SIKi HAWYACTIIIIE TIOBIIOMJIS-
101h [16]. [Mpubnusuo Bix 15 % no 35 % mnarieHTis i3
XpOHIYHUM OoJieM Takok MaroTh [ITCP [17].

Daxmopu puszuxy IITCP y éemepanis. Jlocnimxe-
HO, 110 NeBHI (akTopy miaBuiyoTh pusuk [ITCP y Be-
TepaHiB, 30kpeMa (y AeSIKHX TOCIIKSHHSIX) MOJIOANN
BiK Ha MOMEHT TPaBMH, CTAaTyC PacoBOT MEHIIMHH, CO-
1[iaIbHO-CKOHOMIYHUH CTaTyC, BIICHKOBE 3BaHHsI, OCBI-
Ta, MOTEPEIHI MCUXOIOTIYHI TPOOIEMH Ta BiJICYTHICTh
COLIIIbHOI MATPUMKH 3 OOKY POIUHH, JPY3iB Ta TPo-
manu (tabn.). [ITCP ticHo moB’si3aHui 13 TeHepati3o-
BaHUMH (I3MYHUMH Ta KOTHITUBHUMH CHMIITOMaMH
3[0POB’sI, CIIPUYMHEHUMH JIETKOI0 YePErTHO-MO3KOBOIO
TPaBMOIO (CTPYCOM MO3KY).

JKiHouy cTarh TakoK Ha3MBAKOTh MOTSHIIIHHUM (haK-
topom pusuky [ITCP cepen Betepanis. [leski paktu mo-
SICHIOIOTB 11l BUCHOBKH, HAIPUKJIAJ, 1CTOPIs CEKCyallb-
HOT'0 HACHJILCTBA BIHCHKOBUX a00 ITUBIILHHUX OCI0, 110
Moske miaBuIuTH pusnk [ITCP y sxinku. 3rifgHo 3 mpose-
JEHUM JIoCHipKeHHsIM, yrponok 2002-2003 pokiB npu-
Omm3HO 22 % TnepeBipeHuX )KIHOK-BETepaHiB TIOBIOMUITH
PO BiICHKOBY CEKCyallbHY TPaBMY — TEpMiH, IIPUHHSATHIA
US| IO3HAYEHHS CEKCYaJlbHOTO HACHIILCTBA 200 HEOIHO-
Pa30BHX 3arpO3JIMBUX CEKCYAIbHUX JIOMaraHsb, sKi Majin
MicIie 11 yac nepeOyBaHHs BeTepaHa B apMil Ui Ha BiifHi.

0%

M YacrTo (1 pa3 Ha fAeHb)

M LLBnawwe yacTo, HiX pigko (2 pasun Ha TXOEHb)
H Pigko (1 pa3 Ha micsub)

M He 3BepTatoTbea B3arani

Puc. 2. AHania TaEMHOro aHKeTyBaHHS nikapis (NcuxiaTpis,
HeBpOMaTornoriB) WOAO 3BePHEHHS BiNCbKOBOCIY>XO0BLiB
Ta BeTepaHiB BillHW 3 NPUBOAY TPUBOTU

Tabmmiys

®axropu pusuky IITCP, mos’s13aHoro 3 60itoBuMI
HisAMH, y BiliCbKOBOCTY>KOOBIIiB Ta BeTepaHiB BillHN

DakTopm CniBBiHOLWEHHA WAHCIB
(95 % Al)
MpeaTpaBmaTnyHi pakTopm
?KiHoua cTaTb 1,63 (1,32-2,01)
CTaTyC pacoBOi MEHLUWHN 1,18 (1,06-1,31)
Hw>Kumia piBeHb OCBITU 1,33 (1,14-1,54)
MonopLuie 3BaHHA 2,18 (1,84-2,57)
Apmis aK BUI cnyxom 2,30(1,76-3,02)
borioBa cneuianizauin 1,69 (1,39-2,06)
HecnpuAatnusi X1TTeBi nogii 1,99 (1,55-2,57)
MNonepenHa TpaBMa 1,13 (1,01-1,26)
McyxonoriyHi npobnemu 1,49 (1,22-1,82)
(dakrTopu nig yac TpaBMU
boroBe BNKpuUTTA 2,10 (1,73-2,54)
Po3psaue 36poto 4,32 (2,60-7,18)
baunB nopaHeHoro/ybuToro 3,12 (2,40-4,06)
Baxxka TpaBma 2,91 (1,85-4,56)

MocTTpaBmaTnuHi paKkTopm
MNigTpyMKa nicnAa NnoBepHeHHA | 0,37 (0,18-0,77)

Mpumitka: A1 — gosipuuni iHTepBann.

BucHOBKHM Ta mepcrneKTHBH MOAAJIBIINX J0CTi-
JTKeHb. [lonpu 4ucneHH] AOCHTiKEHHS, BIAMOBIAI Ha
nutanHs, 9 € [ITCP GinbmmuM pu3UKOM IS JKiHOK-
BETEpaHiB, HiK YOJIOBIKiB-BETEpaHiB, 10Ci HeMae. AJie ye-
pe3 Te L0 KIHKK NPONOBKYIOTh BilirpaBaTH aKTUBHY
pOJIb y BiliHaX Ta BCe yacTille MOTPAIUIsIIoTh y OOHOBI
cuTyauii, y Hux 3pocrae imoBipHicTs [ITCP.

CroroiHi € motpeda B JOJATKOBHUX J0CIIKSHHIIX
JUIsL KpaIloro po3yMiHHS LMX Ta IHIIUX (PaKTOPiB pU3HU-
ky [ITCP 3 MeTor0 10TIOMOTTH KJIIHIIIMCTaM Ta 1HIITUM
MEIMYHUM IpaLiBHUKaM Yy JTIKyBaHHI CUMIITOMIB, SIKi B
MailOyTHbOMY CTaHYTh XPOHIYHHMHU.

Konduikr inTepeciB: BiacyTHiil.



134 1SSN 2415-8844 (Online) BICHMK ®APMALIIT 1 (107) 2024

10.

11.
12.

13.

14.

15.

16.

17.

10.

12.

13.

MEPEJIK BUKOPUCTAHUX JKEPEJ IH®OPMAIIIT

U.S. Department of Veterans Affairs How common is PTSD. Aug 13, 2015. URL: www.ptsd.va.gov/public/PTSD-overview/basics/
how-common-is-ptsd.asp.

Norris F. H., Slone L. B. Understanding research on the epidemiology of trauma and PTSD. PTSD Research Quarterly. 2013. Vol. 24 (2-3).
P. 1-13. URL: www.ptsd.va.gov/professional/newsletters/research-quarterly/V24n2-3.pdf.

American Public Health Association Removing barriers to mental health services for veterans. URL: www.apha.org/policies-and-ad-
vocacy/public-health-policy-statements/policy-database/2015/01/28/14/51/removing-barriers-to-mental-health-services-for-veterans.

Iribarren J., Prolo P., Neago N., Chiappelli F. Post-traumatic stress disorder: evidence-based research for the third millennium. Evid
Based Complement Alternat Med. 2005. Ne 2. P. 503-512.

Da Costa J. M. On irritable heart: A clinical study of a form of functional cardiac disorder and its consequences. The American Journal
of Medicine. 1951. Vol. 11, Ne 5. P. 559-567.

Crocq M-E. From shell shock and war neurosis to posttraumatic stress disorder: a history of psychotraumatology. Dialogues Clin Neu-
rosci. 2000. Vol. 2. P. 47-55.

American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders. 3rd ed. Washington, D.C.: American Psychi-
atric Association, 1980.

The National Health Study for a New Generation of United States Veterans: methods for a large-scale study on the health of recent
veterans / S. Eber et al. Mil Med. 2013. Vol. 178, Ne 9. P. 966-969.

U.S. Department of Veterans Affairs PTSD in Iraq and Afghanistan veterans. Jun 3, 2015. URL: www.publichealth.va.gov/epidemiol-
ogy/studies/new-generation/ptsd.asp.

Carlock D. A guide to resources for severely wounded Operation Iraqi Freedom (OIF) and Operation Enduring Freedom (OEF) veterans.
Issues in Science and Technology Librarianship. 2007. DOI:10.5062/F4QR4V2Z.

Posttraumatic stress disorder in the National Comorbidity Survey / R. C. Kessler et al. Arch Gen Psych. 1995. Vol. 52, Ne 12. P. 1048-1060.

Richardson L. K., Frueh B. C., Acierno R. Prevalence estimates of combat-related post-traumatic stress disorder: critical review. Aust N
Z J Psychiatry. 2010. Vol. 44, Ne 1. P. 4-19.

The National Vietnam Veterans Readjustment Study: tables of findings and technical appendices / R. A. Kulka et al. New York, New
York: Brunner/Mazel; 1990. URL: http://search.proquest.com/docview/42404631?accountid=28179.

Substance use disorders in Iraq and Afghanistan veterans in VA healthcare, 2001-2010: implications for screening, diagnosis and treat-
ment / K. H. Seal et al. Drug Alcohol Depend. 2011. Vol. 116, Ne 1-3. P. 93-101.

Posttraumatic stress disorder and co-occurring substance use disorders: advances in assessment and treatment / J. L. McCauley et al.
Clin Psychol Sci Prac. 2012. Vol. 19, Ne 3. P. 283-304.

Gironda R. J., Clark M. E., Massengale J. P., Walker R. L. Pain among veterans of Operations Enduring Freedom and Iraqi Freedom.
Pain Medicine. 2016. Vol. 7. P. 339-343.

U.S. Department of Veterans Affairs. Chronic pain and PTSD: a guide for patients. Aug 13, 2015. URL: www.ptsd.va.gov/public/prob-
lems/pain-ptsd-guide-patients.asp.

REFERENCES

U.S. Department of Veterans Affairs How common is PTSD? Aug 13, 2015. Available at: www.ptsd.va.gov/public/PTSD-overview/
basics/how-common-is-ptsd.asp.

Norris, F. H., Slone, L. B. (2013). Understanding research on the epidemiology of trauma and PTSD. PTSD Research Quarterly, 24 (2-3),
1-13. Available at: www.ptsd.va.gov/professional/newsletters/research-quarterly/V24n2-3.pdf.

American Public Health Association Removing barriers to mental health services for veterans. Available at: www.apha.org/policies-and-
advocacy/public-health-policy-statements/policy-database/2015/01/28/14/5 1/removing-barriers-to-mental-health-services-for-veterans.

Iribarren, J., Prolo, P., Neago, N., Chiappelli, F. (2005). Post-traumatic stress disorder: evidence-based research for the third millennium.
Evid Based Complement Alternat Med, 2, 503-512.

Da Costa, J. M. (1951). On irritable heart: A clinical study of a form of functional cardiac disorder and its consequences. The American
Journal of Medicine, 11, 5, 559-567.

Crocq, M-E. (2000). From shell shock and war neurosis to posttraumatic stress disorder: a history of psychotraumatology. Dialogues
Clin Neurosci, 2, 47-55.

American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders (1980). 3rd ed. Washington.

Eber, S., Barth, S., Kang, H., Mahan, C., Dursa, E., Schneiderman, A. et al. (2013). The National Health Study for a New Generation of
United States Veterans: methods for a large-scale study on the health of recent veterans. Mil Med, 178, 9, 966-969.

U.S. Department of Veterans Affairs PTSD in Iraq and Afghanistan veterans. Jun 3, 2015. Available at: www.publichealth.va.gov/epide-
miology/studies/new-generation/ptsd.asp.

Carlock, D. (2007). A guide to resources for severely wounded Operation Iraqi Freedom (OIF) and Operation Enduring Freedom (OEF)
veterans. Issues in Science and Technology Librarianship. doi:10.5062/F4QR4V2Z.

. Kessler, R. C., Sonnega, A., Bromet, E., Hughes, M., Nelson, C. B. (1995). Posttraumatic stress disorder in the National Comorbidity

Survey. Arch Gen Psych, 52, 12, 1048-1060.

Richardson, L. K., Frueh, B. C., Acierno, R. (2010). Prevalence estimates of combat-related post-traumatic stress disorder: critical re-
view. Aust N Z J Psychiatry, 44, 1. 4-19.

Kulka, R. A., Schlenger, W. E., Fairbank, J. A., Hough, R. L., Jordan, B. K., Marmar, C. R. et al. (1990). The National Vietnam Veterans
Readjustment Study: tables of findings and technical appendices. New York. Available at: http://search.proquest.com/docvie
w/42404631?accountid=28179.



NEWS OF PHARMACY 1 (107) 2024 ISSN 2415-8844 (Online) 135

14. Seal, K. H., Cohen, G., Waldrop, A., Cohen, B. E., Maguen, S. L. (2011). Ren Substance use disorders in Iraq and Afghanistan veterans
in VA healthcare, 2001-2010: implications for screening, diagnosis and treatment. Drug Alcohol Depend, 116, 93-101.

15. McCauley, J. L., Killeen, T., Gros, D. F., Brady, K. T., Sudie, E. (2012). Back Posttraumatic stress disorder and co-occurring substance
use disorders: advances in assessment and treatment. Clin Psychol Sci Prac, 19, 3, 283-304.

16. Gironda, R. J., Clark, M. E., Massengale, J. P., Walker, R. L. (2016). Pain among veterans of Operations Enduring Freedom and Iraqi
Freedom. Pain Medicine, 7, 339-343.

17. U.S. Department of Veterans Affairs. Chronic pain and PTSD: a guide for patients. Aug 13, 2015. Available at: www.ptsd.va.gov/public/
problems/pain-ptsd-guide-patients.asp.

Bioomocmi npo aeémopie:

Bomnomentok T. B., acripantka kadenpu CynoBol MEAUIMHE, MEAUYHOTO Ta (hapMalleBTHYHOTO IpaBa, [BaHo-PpaHKiBCHKUN HalllOHAIBHUI
MennuHuii yHiBepeutetT. E-mail: tvfarm55@gmail.ua, Volosheniuk Te@ifnmu.edu.ua. ORCID: https://orcid.org/0000-0002-1477-941X
Information about authors:

Volosheniuk T. V., postgraduate student of the Department of Forensic Medicine, Medical and Pharmaceutical Law, Ivano-Frankivsk National
Medical University. E-mail: tvfarm55@gmail.ua, Volosheniuk Te@ifnmu.edu.ua. ORCID: https://orcid.org/0000-0002-1477-941X

Haoitiwna 0o pedaxyii 05.01.2024 p.



136 ISSN 2415-8844 (Online) BICHMK ®APMALIIT 1 (107) 2024

UDC 615.214.22/ 61531 https://doi.org/10.24959/nphj.24.144
I. V. Botsula!, I. V. Kireyev!, M. O. Mazur?, V. A. Chebanov?

! National University of Pharmacy of the Ministry of Health of Ukraine
2 State Scientific Institution “Institute for Single Crystals” of National Academy of Sciences of Ukraine

The study of antidepressant properties of new 1,2,3-triazolo-1,4-
benzodiazepine derivatives

Anxiety-depressive disorders are among the most common mental health conditions and often cause significant
functional impairment, affecting a person’s quality of life. Research conducted in recent years indicate the importance
of studying and searching for new substances based on benzodiazepines, in particular triazolobenzodiazepines, for
the treatment of anxiety states and disorders, as well as determining the presence of other biological activities of these
compounds.

Aim. To study the antidepressant activity of new derivatives of 1,2,3-triazolo-1,4-benzodiazepines in the Porsolt
forced swim and tail suspension tests.

Materials and methods. The antidepressant activity of new 1,2,3-triazolo-1,4-benzodiazepine derivatives under
the code MA-252, MA-253, MA-254, MA-255 and MA-261 was studied in the Porsolt forced swim and tail suspension
tests. The following behavioral reactions, such as the latent period of the first immobility (more than 5 seconds), the
total duration of immobility (staying in a stationary state), the number of immobile episodes, were recorded.

Results and discussion. During the study, a decrease in the total duration of immobility, the main indicator of
“despair” of animals, and an increase in the latent period of the first immobility were monitored. It may indicate the
manifestation of antidepressant properties of new 1,2,3-triazolo-1,4-benzodiazepine derivatives. The indicator of the
antidepressant activity in groups of animals administered MA-253, MA-254 and MA-255 derivatives in all doses was
higher among the groups studied. The depression index was the lowest when MA-253 and MA-254 derivatives were
used in the dose of 1 mg/kg, and was not statistically significantly different from that in the group receiving imipramine
in the dose of 25 mg/kg. According to the results of the tail suspension test, 1,2,3-triazolo-1,4-benzodiazepine deriva-
tives MA-253, MA-254 and MA-255 showed a significant decrease in the total duration of immobilization by 69.4 %,
47.1 % and 33.1 %, respectively, in relation to the control group (p<0.05), as well as an increase in the latent period of
the onset of the first immobility episode by several times.

Conclusions. A decrease in the duration of immobility in mice injected with 1,2,3-triazolo-1,4-benzodiazepine
derivatives gives grounds to draw a conclusion that animals develop a state of “behavioral despair’ and exhibit anti-
depressant properties.

Keywords: triazolobenzodiazepine derivatives; forced swim test; tail suspension test; antidepressant activity

I. B. bouyna’, I. B. Kipees', M. O. Ma3yp?, B. A. YebaHoB?

" HauioHanbHuin dhapmaLeBTUYHUI YHiBepcuTeT MiHiCTepcTBa OXOPOHM 340POB’st YKpaiHu

2 AHY HTK «lHcTnTyT MOHOKpUcTanis» HAH Ykpainu

DdocnigxeHHs aHTUOEeNpPeCUBHUX BracTUBOCTEN HOBUX noxigHux 1,2,3-Tpuasono-1,4-
OeH3opiaseniHiB

TPUBOXHO-AENPECUBHI po3nagn € OOHUMW 3 HaUMOLUMPEHILLNX CTaHIB MCUXIYHOTO 340POB’S | YaCcTO BUKIMKAKOTb
3HaYHi PYHKLOHamNbHI MOPYLUEHHS, BMMMBAKOYM Ha SKICTb XUTTSA NMIOAMHW. [OCnimKEeHHA OCTaHHIX POKIB CBig4aTb Npo
BaXXNMBICTb BUBYEHHSA Ta MOLLYKY HOBMX PEYOBMH Ha OCHOBI 6eH3oaiaseniHiB, 3okpema TprasonobeHsoniaseniHia, ons
NiKyBaHHA TPUBOXHWUX CTaHIB Ta po3nagis, a TAaKOX BUABMEHHS iHLUNX 6i0NOriYHNX akTUBHOCTEN LINX CMONYK.

MeToto poboTtu Byno JocniguTi aHTUAENPECUMBHY aKTUBHICTL HOBMX noXigHux 1,2,3-Tpuasono-1,4-6eH3oniaseniHis
y TecTax NpMMyCcoBOro nraBaHHA 3a [lopconTom Ta «nigBillyBaHHS 3a XBICT».

Martepianu Ta meToau. AHTMAENPECUBHY aKTUBHICTb HOBUX NoXigHux 1,2,3-Tpuasono-1,4-6eH3opiaseniHis nig
wucppom MA-252, MA-253, MA-254, MA-255 ta MA-261 gocnigyBanu B TecTax NpMMyCOBOrO nriaBaHHs 3a [MopconT
Ta «MiaBilLlyBaHHSA 3a XBiCT». PeecTpyBanu Taki NOBEAIHKOBI peakuii, AK: NaTeHTHWI nepiog NepLuoro 3aB1caHHs (no-
Hag 5 cekyHA), 3aranbHa TpuBanicTb immobinisauii (nepebyBaHHsA B HEPYXOMOMY CTaHi), KifbKiCTb 3aBUCaHb.

Pe3ynbraTtu Ta ix o6roBopeHHs. [ig Yac gocnigXeHHs BiACTeXyBanu 3MeHLUEHHS 3aranbHOI TpUBanocTi 3a-
BMWpPaHHSI, OCHOBHOTO MOKa3HUKa «Big4at» TBApWH, Ta 30iNbLUEHHS NaTEHTHOrO Nepiody NepLloro 3aBUCaHHS, L0
MOXe CBigUMUTK NPO NPOSIB aHTUAENPECUBHMUX BNACTUBOCTEN HOBUX NoxiaHux 1,2,3-Tpmnasono-1,4-6eH3odiaseniHis.
lMoka3HWK aHTMOENPEeCHBHOI aKTUBHOCTI B rpynax TBapwH, skum Beognnu MA-253, MA-254 ta MA-255 B ycix gocni-
OXKyBaHuX gosax, OyB BN cepen AoChiaXyBaHuX rpyn. IHAeKC AenpecrBHOCTI ByB HaMHWKYMIA 3a 3aCTOCYBaHHS
noxigHux MA-253 ta MA-254 B 0o3i 1 Mr/kr Ta CTaTUCTUYHO 3HaYyLle He BiOPi3HABCS BiJ Takoro B rpyni, TBApUMHU AKOT
OTpyvMyBanu iminpamiH B 403i 25 mr/kr. 3a pesynbratammn TeCTy «MiaBillyBaHHA 3a XBiCT» noxigHi 1,2,3-tpnasono-1,4-
6eH3opiaseniHie MA-253, MA-254 ta MA-255 npogeMoHCTpyBanu NoMiTHe 3MEHLLEHHS 3aranbHOi Tp1BanocTi iMMobi-
nisauii Ha 69,4 %, 47,1 % T1a 33,1 % BigNoBiAQHO, SKLLO NOpPiBHIOBAaTK 3 rpynoto KoHTponto (p<0,05), a Takox 36inbLueH-
HS NTAaTEHTHOro Nepiofy HaCTaHHSA MepLIOro 3aBMUPaHHS B AeKinbka pasis.
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BucHOBKW. 3MeHLLEHHS TpUBanocTi iMMobinisauii B MULLIEN, sikum BBOAMNM NnoxigHi 1,2,3-Tpuasono-1,4-6eH3ogiaseniHis,
[ae nigcraBy BUCHYBaTW NMPO 3MEHLLUEHHSI PO3BUTKY y TBapWH CTaHy «MOBEAIHKOBOrO BiAYyal» Ta NposiB aHTMAenpe-

CUBHWUX BMNACTMBOCTEN.

Knrovoei cnoea: noxidHi mpuasonobeHsodia3erniHy; mecm rnpuMyco8020 rniasaHHs; mecm «nidsiwysaHHs 3a

xgicmy»; aHmudenpecusHa akmueHicmb

Introduction. Anxiety-depressive disorders are among
the most common mental health conditions and often
cause significant functional impairment, affecting a per-
son’s quality of life [1]. Over the past four years, the
COVID-19 pandemic has had a strong impact on mental
health around the world due, for example, to social isola-
tion, economic uncertainty and health problems, which
may have exacerbated anxiety symptoms in many people
and triggered mental health problems [2]. The full-scale
war in Ukraine combined with the post-Covid situation
creates the conditions for a growing burden of men-
tal disorders in the healthcare sector. According to the
WHO, every fifth person affected by the war is at risk
of developing a mental illness, which means that there
are about 8.5 million such people in Ukraine today [3].

Benzodiazepines, such as diazepam, clonazepam,
chlordiazepoxide, flumazenil, alprazolam, and others, are
a well-known therapeutic class of diazepines commonly
used in clinical practice to relieve symptoms of anxiety
and depression, as well as analgesics, anticonvulsants,
and hypnotics [4]. Patients diagnosed with depression
are often prescribed benzodiazepines for the short pe-
riod (not exceeding 4 weeks) to reduce the manifesta-
tion of anxiety and insomnia [5, 6]. In contrast to the
majority of antidepressants, benzodiazepines exhibit
a much quicker onset of the therapeutic action though
with a shorter duration of the effect [7]. The clinical use
of benzodiazepine derivatives is restricted due to the
prevalence of adverse effects, including central nervous
system depression, along with the potential impairment
of cognitive functions [8]. Research conducted in recent
years indicates the importance of studying and finding
new substances based on benzodiazepines, in particular
triazolobenzodiazepines, due to their effectiveness for
the treatment of anxiety states and disorders with lower
application risks, as well as establishing the presence of
other biological activities of these compounds [9-11].

In individuals diagnosed with depression, the most
common symptoms include feelings of hopelessness or
helplessness, often accompanied by a loss of motivation
and anhedonia, which is the lack of pleasure or interest
in activities that were once enjoyable [12]. The Porsolt
forced swim test and the tail suspension test are com-
monly are commonly used in experiments to evaluate
predictive models of depressive-like behavior in mice.
These behavioral tests are designed to assess the respon-
se of mice to stressful situations and are frequently uti-
lized in preclinical research to study depressive-like sym-
ptoms and potential interventions. In these tests, the du-
ration of immobility or passive behavior is often mea-
sured, and the increased immobility time is considered
indicative of a depressive-like state in rodents [13, 14].

The preliminary studies of the pharmacological ac-
tivity of new 1,2,3-triazolo-1,4-benzodiazepine deriva-

tives showed a pronounced anxiolytic activity in the el-
evated plus maze and dark-light chamber tests, with the
absence of a negative effect on coordination of move-
ments and a slight muscle relaxant effect indicating a
promising further study of their effects [15, 16].

The aim of this work was to study the antidepressant
activity of new derivatives of 1,2,3-triazolo-1,4-benzo-
diazepines in the Porsolt forced swim and tail suspen-
sion tests.

Materials and methods. New 1,2 3-triazolo-1,4-
benzodiazepine derivatives under the code MA-252,
MA-253, MA-254, MA-255 and MA-261 were synthe-
sized under the supervision of Prof. V. A. Chebanov [17].
The benzodiazepine derivatives studied were mixed
(triturated) with lactose in a ratio of 1:1000 for the pre-
liminary study of the pharmacological activity.

The study was conducted on random-bred albino mice
(weighting 20-40 g), they were kept in the vivarium of
the Central Research Laboratory of the Educational and
Scientific Institute of Applied Pharmacy of the National
University of Pharmacy. Rodents were kept in a well-
ventilated room with a 12-hour light/dark cycle and
free access to food and water. Mice were randomly di-
vided into groups of 6 animals each: the control group,
which received the corresponding volume of distilled
water; 15 experimental groups that were administered
an aqueous solution of a 1,2,3-triazolo-1,4-benzodia-
zepine derivative in the doses of 0.5 mg/kg, 0.75 mg/kg
and 1 mg/kg; as well as a comparison group, its animals
were given the classic antidepressant imipramine in the
dose of 25 mg/kg. The interval between the drug ad-
ministration and the beginning of the study was 1 hour
for each mouse.

The experiments were carried out in accordance with
the “Directive 2010/63/EU of the European Parliament
and of the Council of 22 September 2010 on the pro-
tection of animals used for scientific purposes” (Council
Directive 2010/63/EU, 2010), and the study was appro-
ved by the Bioethics Commission of the National Uni-
versity of Pharmacy (protocol No. 4 from 02.10.2020)
[18, 19].

The antidepressant activity were studied using the
“despair” behavioral test designed to create a stressful
state in experimental animals by the Porsolt forced swim
test [13, 20, 21]. Mice were placed one by one in a nar-
row cylinder with a diameter of 10 cm and a height of
about 25 cm, filled for 1/3 with water with a temperature
of 20-24 C, so that the animal did not touch the bottom
with its hind legs. The animal was observed for 5 min-
utes, during which behavioral reactions, such as the la-
tent period of the first immobility (more than 5 seconds),
the total duration of immobility (staying in a stationary
state) interpreted as manifestation of depression were
recorded. The depression index was calculated as the
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ratio of the number of immobility episodes to the num-
ber of active swimming periods [22]. The antidepressant
activity was determined by the formula:
AA, % =218 o 100 9 (1)
Te

where Tc — is the average value of the duration of
immobility of animals from the control group; Te — is
the average value of the duration of immobilization of
experimental animals.

The tail suspension test is a “dry”” analog of the Por-
solt forced swim test and as a model of despair beha-
vior is used to study the antidepressant activity [13, 23].
Usually, to reduce the risk of injury to animals in the
test, mice are used, which are lighter in body weight
than rats. The rodents were fixed by the tip of the tail to
the tripod with the help of a patch so that the distance
from the surface of the table to the nose of the animal
was about 10 cm. The duration of immobility character-
ized by motionless hanging of the animal, and the latent
period of the first immobility (the time interval from the
beginning of the experiment when the animal actively
tries to escape, to the transition to a stationary position)
were recorded for 5 min. In addition, the number of epi-
sodes of immobility was counted. An increase in the to-
tal duration of immobility and the duration of the onset
of the first immobility episode indicates the presence of
antidepressant properties in the compound studied.

The results were presented as a mean value with stan-
dard deviation. The difference between groups was ana-
lyzed using Student’s test (in case of normal distribu-
tion). Changes at p<0.05 were considered statistically
significant.

Results and discussion. The Porsolt forced swim
test is the most common and most frequently used in pre-
clinical studies of depression. It is based on the animal’s
desire to avoid a stressful situation, which is manifested
by a decrease in the time spent in a stationary position
in a cylinder filled with water. Moreover, this test is ca-
pable of detecting the antidepressant effect of APIs under
conditions of acute administration, which allows for a
quick assessment of their effectiveness [14, 24].

The results obtained in the forced swim test are shown
in Table 1. In general, during the study, a decrease in the
total duration of immobility, the main indicator of “de-
spair” of animals, and an increase in the latent period of
the first immobility episode were monitored. This may
indicate the manifestation of antidepressant properties
of new 1,2,3-triazolo-1,4-benzodiazepine derivatives.
The indicator of the antidepressant activity determined by
formula (1) in groups of animals administered MA-253,
MA-254 and MA-255 in all doses was higher among the
groups studied. With an increase in the dose, the growth
of the effect was monitored, and at the maximum dose it
was 73 % (MA-253), 71 % (MA-254) and 74 % (MA-255)
in relation to the control group (p < 0.05). The use of
the classic antidepressant imipramine prolonged the la-
tent period of the onset of the first immobility of the
animal and significantly reduced the total duration of
immobility (p < 0.05).

The depression index (Fig.) determined by the ratio
of the number of immobility episodes to the number of
active swimming periods was the lowest when MA-253
and MA-254 derivatives were used in the dose of 1 mg/kg,
and was not statistically significantly different from that
in the group receiving imipramine in the dose of 25 mg/kg.

Table 1

The effect of the derivatives studied on the parameters of the Porsolt forced swim test (M + m, n=6)

nimal group | Dose,markg | T SO ERC e | immoblles AR %
Control - 795+1.6 199.3+2.6 -

0.5 90.2+14% 168.7 £ 2.2 *# 15 %

MA-252 0.75 89.2+1.6" 153.3 £3.9*# 23 %

1.0 943+ 1.1% 119.7 £ 1.3 %# 40 %

0.5 940+ 1.1% 88.7 +2.5*# 56 %

MA-253 0.75 125.7 £ 1.2 *# 65.2 +2.3*# 67 %

1.0 126.2 +£ 1.2 *# 547+23* 73 %

0.5 107.7+14* 77.7 £3.5%* 61 %

MA-254 0.75 111.8+1.2*# 66.2 + 0.8 ** 67 %

1.0 119.7 £ 1.5*# 525+30* 71 %

0.5 117.5+1.2%# 60.7 £2.5% 70 %

MA-255 0.75 1223 +1.1*# 533+13* 73 %

1.0 125.0 £ 0.9 *# 515+36* 74 %

0.5 86.2+1.3" 117.8£3.0** 41 %

MA-261 0.75 86.7+1.6" 65.7 + 1.3 *# 67 %

1.0 783+1.3% 75.5+24 % 62 %

Imipramine 25.0 101.3+13% 47.8+0.9* 76 %

* Significant at p < 0.05 compared to the control group; # Significant at p < 0.05 compared to the group treated with imipramine.
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* Significant at p < 0.05 compared to the control group; # Significant at p < 0.05 compared to the group treated with imipramine.

Cryan and the authors systematized data from studies
of various antidepressants and other classes of psycho-
tropic compounds in the Porsolt forced swim test where
they noted that, for example, diazepam in various doses
under conditions of acute administration did not affect
the duration of immobility, moreover, in certain doses,
it even prolonged it [14]. The absence of the antidepres-
sant effect of diazepam in the dose of 22 mg/kg was
observed by Methuku and colleagues, however, in the
presence of B-carboline-3-carboxylate-tert-butyl ester, dia-
zepam significantly reduced immobility time like the tri-
cyclic antidepressant imipramine [25]. Studies by El Zahaf

and Elhwuegi showed that imipramine caused a signifi-
cant dose-dependent reduction in duration by 56.3 %
in relation to the control group. In turn, administration
of doses of diazepam, vigabatrin, and zolpidem signifi-
cantly increased the duration of immobility, and alpra-
zolam in the dose of 5 mg/kg statistically significantly
reduced the duration of immobility (74.9 % of the con-
trol group) [26]. Cardenas and authors investigated the
anxiolytic- and antidepressant-like effects of an aqueous
extract of Tanacetum parthenium L. Schultz-Bip in mice
where they compared it with alprazolam in the doses of
0.03 and 0.062 mg/kg and showed that this benzodiazepine

Table 2

The effect of the derivatives studied on the behavior of animals in the tail suspension test (M + m, n=6)

Animal group Dose, mg/kg Thg latent .p.eriod_of the : The mee.r of Duration of immobility, s
firstimmobility episode, s| immobility episodes
Control - 105+ 1.2 11.8+0.4 195.2 £ 2.1
0.5 28.7 £ 0.6 ** 78+03% 183.7+19%
MA-252 0.75 483 £2.7 *# 9.0+0.3* 179.8+46%
1.0 29.2 +0.9 *# 11.0+04*% 175.8+ 1.0 *#
0.5 29.8+1.4** 10.5+04*% 151.8 +4.3*#
MA-253 0.75 473 +22%* 82+03* 111.2+29*#
1.0 55.5+ 0.9 *# 6.2+0.6* 508+3.7*%
0.5 248 +1.9*# 16.8 £ 0.5 *# 123.7 +1.8*#
MA-254 0.75 29.8 +2.1*# 11.5+0.6"* 104.8 + 1.4 *#
1.0 49.0+£1.5*# 8.0+04* 103.2+ 1.4 *#
0.5 3902 +22%* 150+0.7*% 136.8 + 2.4 **#
MA-255 0.75 248 + 0.4 ** 15.7 £0.3 *# 135.5+3.0**
1.0 37.2+14%* 16.5 £ 0.6 *# 1325+ 1.1**
0.5 16.0+0.6* 133+04* 148.8 + 1.2 *#
MA-261 0.75 213+ 0.5** 225+ 0.7 ** 181.0+2.7%
1.0 20.5+0.7 *# 26.3 +0.8 ** 176.8 +2.2**#
Imipramine 25.0 742+ 13*% 63+04* 453+ 1.1*

* Significant at p < 0.05 compared to the control group; # Significant at p < 0.05 compared to the group treated with imipramine.
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derivative significantly reduced the immobility time during
the forced swim test compared to the control group [27].

The tail suspension test confirms the hypothesis that
an animal in an intractable situation exhibits two types
of behavior: anxiety and immobility, i.e. search behav-
ior characterized by the intense motor activity and en-
ergy expenditure, and the expectant behavior with im-
mobility and energy conservation. Antidepressants are
thought to shift the balance between these behaviors in
favor of seeking [28]. The main aspect of the test is the
behavioral assessment of feelings of hopelessness or
helplessness regarding the loss of motivation to avoid
an aversive situation, which corresponds to a depressed
state in a person [12].

According to the results of the tail suspension test
(Table 2), the 1,2,3-triazolo-1,4-benzodiazepine deriva-
tives — MA-253, MA-254 and MA-255 demonstrated a
noticeable decrease in the total duration of immobility
by 69.4 %, 47.1 % and 33.1 %, respectively, in relation
to the control group (p<0.05), as well as an increase in
the latent period of the onset of the first immobility epi-
sode by several times. The introduction of imipramine
in the dose of 25 mg/kg, in turn, led to a reduction in the
period of immobility by 77.7 % compared to the indica-
tor of the group of control animals (p<0.05).

Hal et al. synthesized new derivatives of 2,3-dihyd-
ro-1H-1,5-benzodiazepines and studied their antidepres-
sant potential where compounds 2 and 5 with chloro-
and nitro-substituents showed a significant reduction in
the immobility time of animals as assessed by the forced
swim and tail suspension tests [4]. The administration
of diazepam (0.1 mg/kg) and agmatine (0.0001 mg/kg)
showed a synergistic antidepressant effect affecting the
duration of immobility in rats, while the administration

of diazepam alone had no effect [29]. The behavior of
animals treated with imipramine in the dose of 15 mg/kg
did not differ from the control group. The coadministra-
tion of 3,7-dimethyl-1-propargylxanthine, a caffeine ana-
log, in the dose of 3 mg/kg with imipramine caused a
reduction in immobility time in both behavioral tests [9].

The GABAergic system is involved in the patho-
physiology of depression and anxiety. The reduction in
the duration of immobilization in the forced swim and tail
suspension tests may be explained by a possible action
on a2-adrenergic receptors, which leads to an increase
in the release of 5-HT, causing the antidepressant effect
[26, 30]. Thus, substances that can have a positive al-
losteric effect on the GABAergic system can be useful
in the treatment of anxiety-depressive conditions [31].

Conclusions and prospects for further research.
A decrease in the duration of immobility in mice injected
with 1,2,3-triazolo-1,4-benzodiazepine derivatives gives
grounds to draw a conclusion that animals develop a sta-
te of “behavioral despair” and exhibit antidepressant pro-
perties. In particular, during the Porsolt forced swim test,
it was found that MA-253, MA-254 and MA-255 deri-
vatives in the doses of 1 mg/kg reduced the total dura-
tion of immobility and had a low depression index.
A similar trend was observed in the tail suspension test
where the above-mentioned compounds reliably prolon-
ged the latent period of the first suspension and shorte-
ned the total period of the immobile state.

Therefore, it is advisable to further study the phar-
macological effects of new 1.2.3-triazolo-1.4-benzodi-
azepine derivatives and determine their mechanisms of
action.
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NMPABUJIA NIArOTOBKU MATEPIANIB OO _I_'IYEJ'IIKALI,I'I'
B XYPHAII “BICHUK ®APMALII”

3acanvni sumoau 0o nyonikayiu

Jist myOumikariiii B )ypHaJi MoJlaloThCsl CTATTi, SKi
BIIIIOBIJafOTh BCIM BH3HAYEHUM BHMOTaM, HABEICHUM
HUWKYe, Ta sIKi He OyJu OonmyOJIiKOBaHi paHille i He HaJl-
CHJIAJIUCSI 10 PO3IIISAY PEAAKI[isAM THIINX KYPHAIIIB,

BinmnoBiganeHICTh 3a JOCTOBIPHICTh Ta OPUTIHAJIb-
HICTh MaTepialliB HeCyTh aBTOpHU. Penkornerist 3anuiiae
3a 0000 MPaBO CKOPOUYYBATH Ta pelaryBaTu CTaTTi.

Juist Toro, o0 HamicIaTh CTATTIO 10 )KypHAJy Ta
MePEeBIPUTH IOTOUHUI CTATyC CBOET CTATTI, HEOOXiAHO
yBiditu Ha caiit (http:/nphj.nuph.edu.ua/) Ta 3apeectpy-
BaTHCh SIK KOPUCTYBAY.

Jlo npyKy NpUIMArOThCs CTaTTi YKPaiHCHKOIO Ta aH-
DJTHCHKOI0 MOBaMH.

Oo0csr crarti — 10 10-15 cropiHok 3agaHoro popmary.

Bumoru o 3micty crarti

Penxonerist mpuiimae 10 po3misiay akTyaiabHI OpH-
riHAJIbHI CTATTI, [0 MICTATh PE3YJIbTaTH JOCIIIKEHb 13
CHHTE3y Ta aHai3y 010JIOTIYHO aKTMBHUX PEYOBHH; JI0-
CJIIJIKeHB JIIKapChKUX POCIUH SIK JIKEPE JIIKAPChKUX
CHOJIYK BU3HAYEHOI XIMIYHOI MPHPOIN 3 JIOBEICHOIO
TEPaneBTHYHOIO J1i€0; TOCTIKEHb 3 O0IPYHTYBaHHS
CKJIaJy, PO3POOKU TEXHOJIOTIi, KOHTPOJIKO SAKOCTI MPH-
PONHUX, CAHTETHYHHX 1 KOMOIHOBaHHX JIIKApPChKUX 3a-
c00iB; (hOpMyBaHHSI aCOPTUMEHTY, peaizalii, 30epiraH-
HsI, 00Iry Ta CTIO’KMBAHHS JIIKapChKUX 3aC001B; 3 ONTHUMi-
3aii hapMaleBTHYHOIO 3a0e3MeUCHHS HACEICHHS, KOH-
THUHI'€HTIB XBOPHUX BIMOBIIHO JI0 OKPEMHX HO30JIOTIUHHX
¢dopm; hapMarieBTHUHOTO 1IHOYTBOPEHHSI; YIOCKOHAJICH-
Hs1 ()OpM 1 METOJIB OpraHi3allii Ta yrnpasiiHHs GapMariii,
10 MICTATh TEOPETUYHI a00 EKCIIEPUMEHTAJIbHI PEe3yIib-
TaTh JOCIIKeHbD, sIKi He OyJii OmmyOIIiKOBaHI paHillie.

Bumoru 10 cTpyKkTYypH cTarTi

ABTOpH MOBHHHI JOTPUMYBATUCH 3arajbHOTO Ijia-
HY TMOOY/IOBH CTaTTi, SIKa MICTHTh BU3HAYEHI ITiPO3]Ii-
7Y, Ha3BU SIKUX BKA3YIOThCS HAMBKUPHUM MpU(TOM
0e3 kparku B KiHIli. Tekct 3 HOBoro psiaka. OO0B’s3KOBI
1 IPO3UIH:

Beryn. Y Beryni BU3HAYa€ThCS IOCTaHOBKA TPOOIIE-
MU y 3arajJbHOMY BUIJISI Ta i 3B’30K 13 BaXKJIMBUMHU
HAyKOBHMH YH NMPAKTUYHUMHU 3aBIaHHAMU. HeoOXigHo
000B’SI3KOBO 3a3HAYNUTH aHAII3 OCTAHHIX JOCIIIKCHb
i myOmikamiit. [ToTpiOHO TpoaHanizyBaru JiTepaTypHi
JoKepesia, JJOTHYHI 0 TEMH CTaTTi, a TAKOX BJIACHI MO~
nepeaHi myOmikarii 3 i€l TeMaTUKH, SIKI OKPECIIOIOTh
HAayKOBY Ipo0sieMy. Y 1IbOMY IiIPO3/iTi HE0OX1HO 3a-
3HAYUTHU PE3YIIBTATH, SKi BAATIOCS OTPHUMATH aBTOPaM I10-
MEPE/IHIX BUIaHb, Ta 3a3HAYUTH HE BUPIIICH] TPOOIeMHu.

MeTa MiCTUTh IOCTAHOBKY 3aBJaHHSI.

Marepianu Ta METOAU MICTSITh XapaKTEPUCTHKY
METO/IIB Ta METOJIUK, SIKi TOBUHHI JIaBaTH YiTKE YSIBJICH-
Hs1 IPO 00’ €KTHUBHICTH OTPUMAHUX PE3YJIbTaTIB.

Pe3yabraTn Ta iX 06roBOpeHHsI MiCTSTh PE3YIib-
TaTH J0CIiKeHb, 3p00JIEHUX aBTOpoM. BoHU MaioTh
OyTH BUKJIJICHI YITKO Ta BUYEPITHO 3 MIOBHUM OOTPYH-
TYBaHHSIM OTPUMaHHUX HAYKOBUX PE3yJIbTATIB.

BucHoBKM Ta nepcneKTHBH MOAAJIbIIUX JA0CTi-
JZKeHb MICTATh OCHOBHI BUCHOBKH 3 TIEBHOTO JOCIIIHDKEH-
Hs1, HOTO MOAAJIBIIOTO 3aCTOCYBaHHS, KPUTHYHY OIIIHKY
HEJIONIKIB BUBYCHHS MPOOJIEMH Ta MIEPCIICKTUBH 0/1aJTh-
HIUX JOCTIKEHb Y TIEBHOMY HaIpsiMi.

Kondurikt inTepeciB. Byb-siki HOTeHITIHHI KOHQITIK-
TH 1HTEpECiB MOBHHHI OyTH PO3IISHYTI SIKOMOTa paHi-
e HA paHHIM MOXJIMBIK ctajii. [Ipukiaau moTeHin-
HUX KOH(ITIKTIB IHTEPECIB: OIUIAYEHI TOCIIKSHHS, KOH-
CyJbTallil, 3aBKH Ha TIATEHT, TPaHTH a0o iHIIe QiHaHCy-
BaHHSI, 0COOKMCTI BIJTHOCUHU aBTOPIB 3 IHIIMMH JIFO/[b-
MU abo opraHizamisMu. Pefakiiisi mOBUHHA 3aCTOCOBY-
BaTH noJiituky Elsevier moao po3KpUTTs HOTSHIIIHHUX
KOH(ITIKTIB iHTEpeCiB MiXkK aBTOpaMH i PelIEH3EHTaMH,
Hanpukiaza, kepisHi npuauunu ICMIJE.

Iepenik BuKopucTanux axepen ingopmanii, pos-
TalIOBAHUX 3a 3raJlyBaHHSIM 32 TEKCTOM.

Ilooanusa cmameti

Jlo cTaTTi 101aI0ThCs BIJOMOCTI PO aBTOPIB, SKi
MICTSATB: MpPI3BUIIE, iIM s Ta MO 0ATbKOBI (IIOBHICTIO),
ydeHe 3BaHHsI, yUeHUH CTYMiHb; Micle poOOTH Ta 1o~
cany, Ky o0iiiMae aBTop; Ha3By KpaiHu, HOMEpH TeJle-
¢donis, E-mail nis nuctyBanns (6e3 migkpecieHHs),
ORCID Ta Researcher ID (3a HasiBHOCTI).

Bumozu 00 mexniunozo oghpopmnennn cmammi

Texkcr crarTi IpykyeThes KervieM Ne 14, raphitypa —
Times New Roman uepes 1,5 inTepBaiia Ha apkyiii (Gop-
Mary A4 (mpuHa NOMiB: 311iBa — 3 cM, cripaBa — | cM,
3BEPXY Ta 3HU3Y — 10 2 CM) 1 IOYMHAETHCS 3 TAKUX JAHUX:

1. VIIK (y 1iBOMY BEpXHBOMY KYTKY).

2. Inimianum Ta npi3Buila aBTOPIB.

3. Micue pobotu (Ha3Ba opraizaiiii, KpaiHa); KOx-
Ha 1H(OpPMAIlis TIOAETHCS 3 HOBOTO psijiKa. SIKIo aBTo-
PH 3 pi3HUX Oprasizaiii, To iX HyMepyOTh 3a JOIOMO-
TOI0 HAJPSAKOBOTO 3HAKA.

4. Hazpa crarTi (HamiBXKUPHUM MPUPTOM) Ma€E Mi-
ctutu 10-12 ciniB, ane He Oinbiie 95 CUMBOJIIB pa3oM 13
MPOITYCKaMH.

5. AHorTanis noAaeThes JABOMa MOBaMH (yKpaiHCh-
KOI0, aHITTIHMCHKOI0), aJie CIIoYaTKy MOBOIO CTaTTi, y SIKid
HABEJICHO TaKi MiJpO3iId: MeTa PoOOTH, Marepiaiu Ta
METOJIH, PE3YJILTaTH Ta iX 00rOBOPEHHS!, BACHOBKH, KITIO-
YOBi cioBa. Yci MigpO3Aiin TOYHHAIOTHCS 3 a03alliB.
OO6csr mae Oytu He merie 1800 3HakiB. Pexomennosa-

HO OyjlyBaTH peueHHs 3a 3pa3koMm: “BusieieHo...”, “Bu-
3Ha4eHo...”, “3’gacosano...”, “OiHeHO BHECOK/BILINB/
ponb...”, “CxapakTepu3oBaHO 3aKOHOMIpHOCTI...”,

“Po3ristHyTO. ..” TOIIO.

6. CoBocmonyuensst “Knrouoesi cioéa’ OTAETHCS
3 a03ally MOBOIO CTaTTi KypCUBOM (KJIFOUOBI CJIOBA HEOO-
X1JIHI 77151 IONTYKOBUX CHUCTeM 1 Kiacuikalii crareii 3a
TeMaMH ). AHITIOMOBHI KITFOYOBI CIIOBa JTst CTaTel Oa)kaHo
aBropam obuparu 3 pyopukaropa MeSH HartionanbHoi 6i0-
miorexku meaunmau CIIIA https://www.nlm.nih.gov/mesh/.
B inTepecax aBTopa 3a3Ha4YMTH KUIBKICTh KITFOYOBHX CIiB,
HEOOX1THUX IS 30UIbIICHHS [IIAHCIB 3HAXOKEHHS CTaTTl
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Yyepe3 MourykoBi cucreMu. CI0BOCTIONYYCHHS BBaXKa-
FOTHCS OJTHUM KJIFOUOBUM CJI0BOM. KIJIBKICTH KIFOUOBUX
ciiB — 5-8. Y Ha3Bax, pe3toMe Ta KJIFOUOBUX CJIOBAX BU-
KOPUCTaHHSI TOPTOBUX MapoK Ma€e OyTH MaKCUMAaJIbHO
obmerxere. JIikapchKi mpernapaTy 3a TEKCTOM MatoTh 3ra-
JYBaTUCh 3a X MIKHAPOAHUMH HEaTeHTOBAHHMHU Ha-
3BaMH. Y BHIIQJIKaX, KOJH BUPOOHHUK JIKapCHKOTO Ipe-
napary BaKJIMBUH y KOHTEKCTI JOCHI/PKEHHS, Y AyKKaxX
MiCJIs HeIaTeHTOBAHOI HAa3BU 3a3HAYA€ThCSl HAa3Ba BU-
poOHuKa.

7. TekcT cTaTTi MOAAETHCS MiC/s aHOTAllil Yepes 1H-
TepBa, ab3aiHui BiACTyI — 1 cM.

8.V craTTax moBMHHA BUKOPHUCTOBYBATUCH CHCTE-
Ma oxuHuIs CI.

9. IlocunaHHs B TEKCTi CTATTi IOJAIOTHCS y KBapaT-
HHX JTY’KKaX 13 3a3HAYEHHSIM TIOPSIIKOBOTO HOMEpA B CITHC-
Ky Jitepatypu. Homepn mxepen po3niisioTh KOMOIO,
Harp.: [7, 8, 12]. Kpanky B pedeHHi CTaBIsTh TiCIs JTy-
YKOK TIOCHJIAHb.

10. PucyHku i Tabmuii ohopMITIOIOThCS BiAMOBIA-
HO 10 JICTY 3008-95 Ta po3TaIioByIOThCS B TEKCTi TOY-
HO B MEXaX JIPYKOBAHOTO IMOJIsI KHUKKOBOT Opi€HTaIlil
CTOpIHOK. YCsI TEKCTOBa iH(pOpMAIIisi HA PHCYHKaX MO-
BUHHA OyTH YiTKOIO Ta pO30ipiIMBOIO 1 HE MICTUTH 3aii-
BUX JieTaneil (Harnpukiaj, Ha rpadikax He JOIMyCKalOTh
“BTOPUHHUX " BIIMITOK Ha KOOPJIUHATHHUX OCSX TOIIO).
KoxeH pucyHok mMae mignuc (He o€ JHaHUN 3 PUCYH-
KOM), a TaOJIUIIS — 3arojIOBOK (BUPIBHIOBAHHS IO ICH-
Tpy). Bei pucyHku 1 Tabnuii mnoBUHHI OyTH MOCTIIOBHO
npoHyMepoBaHi apabcekumu nudpamu. baxxano noxa-
BaTW KOJBOPOBUH LIIOCTpAaTHBHUN Marepian y rpadiu-
Homy ¢opmarti JPG, TIFF, PCX ra iH. y BUMISA1 0o1aT-
KOBHX OKpeMux (haiiB 3 Ha3Bamu rysl, rys2. @opmysu
MOBHHHI MaTH HACKPi3HY HyMepaIilo 3 IpaBoro MOJst
1 TIoZlaBaTHCsI JOJJaTKOBO OKpeMuMH Gaiinamu y dop-
mati Corel Draw 13; Chem Win, [SISdraw; miarpamu
ta pucyHku — y popmari Excel abo Corel Draw 13.
lupuna rpadivyHoro martepiany MOBUHHA OyTH PO3Mi-
pom j10 17,4 cm. [Hpopmaltis, HaBeieHa B TAOIUIISIX 1 HA
PUCYHKAaXx, HE TIOBHHHA JTyOIIOBATUCS.

11. Iepenik BUKopucTaHux Jxepen indopmarii (Ha-
HiBXUPHI JITEPH ) MOJAETHCS Yepe3 iHTepBal 1o IeH-
TPy, HyMepallis JDKepel 3a TMOPSAKOM 3TaayBaHHS Y
TeKCTi, 0e3 ab3arHoro BincTymy. [lepenik moBuHEH Mi-
cTUTH TyOmnikanii 3a octanHi 10 poxis. OpopmieHHs
CIHCKY BUKOPUCTAHUX JpKepen iHdopmallii Mae Bino-
Bigatu crannapry JCTVY 7.1:2006 “Cucrema crannap-
TiB 3 iHQopMarlii, 6101i0TeuHOT Ta BUJABHUYOT CIIPABH.
Biomiorpadiunuii 3ammuc. bidmiorpadiunuii onvc. 3arab-
Hi BUMOTH Ta MpaBwia ckianaHHs”. st cipomeHHs
nporeaypy opOpPMIICHHS CIIHCKY JIiTepaTypH 3a BUMO-
ramu BAK pekoMeHIyeThCsl BUKOPUCTOBYBATH PECYPC
http://vak.in.ua/. Ha koxxHy po0OTy B CIIUCKY JliTepaTypu
MOBHHHO OyTH 3pOOJICHO MOCHIIaHHS B TEKCTI CTATTI.

OCHOBY JIXKepeIbHOI 0a3u MarOTh CKJIaJIaTH HAYKOBI CTar-
Ti, ONyONiKOBaHi B MPECTMKHUX KypHAJIaX ray3i BIpo-
JIOBX OCTaHHIX KiJIbKOX pokKiB. LluTyBaHHS MOHOIpa-
¢biit Ta qomoBiel koH(EpeHIii He TOBUHHO CKIIAAaTH
3HAYHOTO BiJICOTKA JpKepenbHOI Oa3u. BapTo oOMexuTn
NOCHJIaHHS Ha HEaBTOPUTETHI BeOpecypcH, METOAMYHI
PpEeKOMEHIALIIT, TPYYHUKH, TIOCIOHUKH, Te3H KOH(pEepeH-
uiii. [locunanust Ha URL-anpecu MaroTh 000B’I3KOBO
MICTUTH 3a3HAYCHHS JIaTW 3BEPHEHHS 10 HUX. ABTOPH
MOBHHHI BUKOPUCTOBYBATH TIPaBUJja I0JI0 CKOPOUCHb
Ha3B BUJAHb y OCWIAHH:X 3a ctannapramu [SO/Med-
line/CAS. 3a nasBHocTi inentudikaropa DOI nporiu-
TOBAaHUX CTaTeH 1ie OTPiOHO 3a3HaYaTH.

12. Uepe3 inTepBall NOAAETHCS CIIMCOK BUKOPUCTA-
HUX JDKEPE JIiTepaTypu YKpaiHChKOIO Ta POCIHCHKOO
MOBaMH, TPaHCIITepOBaHuii aTuHuiieto. [Ipi3Buiia as-
TOPIB, HA3BH KHUT ()KypHAJiB, KOHEPEeHIIiii), cTareii To-
110 TPAHCIITEPYIOTh, & B KBaJPATHUX Jy>KKaX TOIAI0Th
nepeKIiaj] Ha3B1 aHITIHCHKOI0 MOBOIO (3a3BHYAil y BCiX
CTaTTAX MPUCYTHIN aBTOPCHKHI TIEPEKIIa HA3BH CTATTI
Ta aHorarlii). [Ho3emMHi pKepena, BUKIIAIeH] JIATHHUIICIO,
3aNUIIaTh 0e3 3MiH. Jg TpaHciTeparii mKepen yk-
PaTHCHKOIO MOBOKO PEKOMEHIY€EThCsI ckopucTarucs [1o-
cranoBoto Kabinery MinictpiB “IIpo BopsikyBaHHS
TpaHCIIiTepallii yKpaiHChKOro andasiTy JJATHHHUIICIO™ BiJ|
27.01.2010 Ne 55 (http://zakon2.rada.gov.ua/laws/show/
55-2010-%D0%BF), a Takox TaKiMMH OHJIAWH-CEPBICAMHU:
“CranJapTHa yKpaiHChKa TpaHCIiTepalis’” B PeXKUMI rac-
noptHui cranaapt (http://translit.kh.ua/?passport) ta
“ITyOmiuna cucTeMa TpaHciiTepallii yKpaiHChKOro aj-
¢dasity naruaunero” (http://ukrlit.org/transliteratsiia#
source=0LHRItC70LjQvdGB0OYzQutC40LkKOYLQt
dGCOY/QvdCw). [nst mxepena pociiChbKOIO MOBOK —
“TPAHCJIUT CC” (http://translit.cc).

13. BizoMocCTi Mpo aBTOpIB MOJAIOTHCS JBOMA MOBa-
MH, aJie CII0YaTKy MOBOIO cTarTi. [HpopMmaltis Mae MiCTUTH
[1IB aBTOpa, mocay, Miciie poOOTH, KpaiHy, CIICKTPOHHY
anpecy (6e3 miakpecienns), ORCID ta Researcher ID.

14. CrarTi, 1110 HE BIJINOBIIAIOTH BUMOTaM, HE Oy-
IyTh IPUHHATI PEIAKII€I0 Ta TIOBEPTAIOTHCS aBTOPY Ha
noornpartoBanHs. CTaTTi, HaliC/IaHl aBTOpaM Ha BUTIPAB-
JICHHS1 a00 JTOOTpaIloBaHHs, TIOBUHHI OyTH MOBEPHEH1
JI0 pPelaKiiii He Mmi3Hille, HiX Yepe3 3 JHI Mmicis OTpH-
MaHHs1. B aBTOpChKill KOPEKTYpi JJOMYCKAETHCSl BUTIPAB-
JICHHSI TIOMUJIOK Ha0Opy Ta MpaBMWIIBHOCTI iH(opMalii.
[Ticist y3ropkeHHST OpUTIHANI-MaKeTa BCiMa aBTOpaMu
Ta pENaKI€r mpereHs3ii 3 OOKy aBTOPIB pelaKilis He
npuimae.

15. ITicast 0cTaTOYHOTO Y3rO/KEHHsI CTaTTi aBTOpaM
HaJICHIAEThCs JIOTOBip MPo HaJlaHHSI MOCJYT 3 pelak-
HiliHOT MiArOTOBKM HAYKOBOI CTATTi 10 myOsaikamii
y ’kypHaJji “Bicuuk ¢papmanii”. Lleit norosip 3 kBuU-
TaHIIEI0 PO OILIATY HEOOX1THO MOBEPHYTH JI0 pellaK-
iHHO-BUAaBHUYOTO Bijiity HDay.
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