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Penaxiiiina xosneris:

Penaxmuiiina pana:

B.I1.YepHUX — TrOJIOBHUM PEOAKTOD
O.I.TuxoHOB — 3aCTYIHHUK IOJIOBHOTO PEIaKTOpa

[1.0.be3yrmii, B.I1.T'eopriescekuii, B.A.T'eoprisui, 1.C.I'punenko,
T.A.I'pomosuii, C.M.Iporoso3, T.B.)XKykoBa (8ionosioanvruii cekpemap),
I.A.3ynanens, b.C.3imenkoBcrknii, C.M.KoBanenko, H.M.Kononenko,
O.M.Kotenko (dupexmop suoasnuymea), 3.M.Muymiko, B.J[.Op:nos,
M.®.ITaciunuk, [.M.Ilepues, b.A.Camypa, A.M.Cepatok, B.M.Tonouko

C.A.Augponari (Ogneca), O.M.binoson (Kuis), FO.JI.Bonsucekuii (Xapki),
G.M . Kitanov (Sofia), O.1.I'puzoay6 (Xapkis), O.I1.I'ynzenko (Jlyrancek),
JLIImurpieBcrkuii (Xapkis), T.I Kammtok (JIpBiB), FO.M.Kpacronomnbscpkuii (XapkiB),
B.l.Kpecron (Oneca), I.A.Ma3yp (3anopixoks), B.I1.My3suuenxo (JIpBiB),
b.JI.ITapuoBcekuii (JIsBiB), P.Szefer (Gdansk), S.D.Nikolov (Sofia),
M.M.Tumuenko (XapkiB), Z.Vincze (Budapest), JI.B.fkoBieBa (XapkiB),
T.I' Spuux (XapkiB)

Y 4eproBomy BHIIYCKY *KYPHAJIy NpeACTaBJ/IeHi OpUTiHAIbHI po0OTH 3 Tex-
HOJIO0Til JIIKAPCHKHUX Npenaparib, CTATTI 3 aHaJIi3y 0i0JIOTIYHO AKTUBHHX pe-
YOBHUH Ta JIKapChKOI POCJMHHOI CHPOBUHU. Po3rIsiHyTi aKkTyaJIbHI NUTAaH-
H$l OpraHizanii Ta ekoHOMiKHN (papManii, BUCBIT/IeHI JIesIKi acClIeKTH eKcle-
PMMEHTAJIBHOI Ta KJIiHIYHOI (hapMaKoJIorii.

JI1s1 HayKOBUIB, NPOBI30PIB, JiKapiB, OPraHizaTopiB cCcTEMHU OXOPOHM 310POB 1.

PexomennoBano Buenoro pamoro HamionansHOro papManeBTHYHOTO YHIBEPCUTETY
(mpotoxom Ne7 Big 13.02.2014 p.)

Kypnan “Bicauk dapmarii” BKIFOYEHUH 10 epeniky (paxoBUX BUIAHb YKpaiHU JJIs ONyOTiKyBaHHS
pe3yabTatiB qUcepTaliiHux pooit 3 hapmaneBTHYHUX HaykK (moctanosa [Ipesnunii BAK Ykpainu Bin
16 rpynuas 2009 p. Nel-05/6) Ta menmunux Hayk (moctaHoBa Ilpesunii BAK Vkpainu Bin 1 nunus
2010 p. Ne1-05/5).

32002 poky Chemical Abstracts Service 3miiiCHIO€ Bi10ip Ta pO3MIIIEHHS IEKTPOHHUX BEp-
ciit pedeparis xxypHany “BicHuk (apmarii” Ha cBoiil BeO-cTopinmi:http://www.cas.org
(xon xxypHaity: VFIAA2)

© Hauionansauii GpapmaneBTHUHNi yHiBepcutet, 2014
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J10 100-PI9YA 3 THA HAPO/KEHHA
JIOKTOPA XIMIYHHX HAYK,
ITIPO®ECOPA,

34ABLTYBAYA KADE/PU

OPIAHIYHOI XIMII X®I (1962-1985 pp.)
IIETIOHIHA ITABJIA OJIEKCIHOBHYA

22 mrotoro 2014 poky BumnoBHIO€THCS 100 pOKiB 3 THS HapOIHKCH-
HS1 BUAATHOTO BUEHOTO, MaTpiapxa XiMigyHOI HayKH, 3aCHOBHUKA HAYKOBOI
IIKOJIA B OOJIACTI CHHTE3y O10JIOTIYHO aKTMBHHX pedoBUH y llepmchromy
1 XapkiBcbkoMy (apMalleBTUIHUX THCTUTYTaxX, JOKTOpa XiMIYHUX HayK,
npogecopa, 3aBigyBada Kadenpu opranigHoi Ximii XapkiBcbkoro dapma-
1eBTHYHOTO 1HCTUTYTY (1962-1985 pp.) [letronina I1aBna OnexciiioBruya.

I1.0.IleTtonin Hapomuscs y 1914 p. y M. €pmoBo CaparoBcbkoi obnacti. Y 1936 p. 3akiHuus
¢apmaneBTHUHUH (pakynsreT MoMOTOBCHKOTO MeanyHOTO iHCTUTYTY (M. [lepm). Ilicns 3akiHueHHS
y 1939 p. aciipaHTypH 3 Opra”igHOi XiMil 3aXHUCTHB TUCEPTAITiIO Ha 300y TTSI HAYKOBOTO CTYIICHS KaH-
nuaara XiMi9HHX Hayk Ha Temy: «MccnemoBanus B 001acTy rajJoreH03aMenIeHHBIX Pe30pLUHUHa» Y
BoponespkoMy yHiBEpCHTETI.

3 1940 p. nouent Iletronin I1.0. mparttoe 3aBimyBadeM kadenpu opraHiqHOI XiMii Ta 3aMiCHH-
KOM JTUPEKTOpa 3 HayKOBO-HaBYAIILHOI poboTtu [lepMchKoro dapmaneBTHaHOro iHCTUTYTY. 3 1941 1o
1945 poxy ciyxuts y naBax Pagsgacekoi Apmii. OTpuMaB OCBITY iHKeHepa-TexHojora y BificbkoBii
Axkanemii XiMigHOTO 3axUCTy (M. MockBa) y 1943 p., micns 3aKiHYEHHS AKO1 MpaIfoBaB Ha MOCai
BilicbkoBoro npeacraBanka HKO CPCP.

V 1945 p. I1.O.Iletronin noepraeThes A0 [lepMchkoro hapMarieBTHIHOTO iHCTUTYTY Ha TTOCATY
3aBimyBaya Kadenpu opranigHoi ximii. ¥ 1950-1960 pp. — nexaH 1poro iHCTHTYTY.

VYV 1950 p. I1.0.IleTioHIH 3aXUCTUB JOKTOPCHKY JAUCEPTALlil0 HA TEMY: «ApPHIIaMHUIbl OKCUKapOO-
HOBBIX KHCJIOT U TMPEBPAIEHHS UX B TETEPONUKINIECKUE coequHeHmsD» (JIeHIHrpaICchKuil nepxas-
Hui yHiBepcuTeT). ¥ 1951 p. nokropy Ximiunux Hayk [lettoniny I1.0. mpucBoeHo 3BaHHS mpodecopa.

3 1962 p. po3nmoyaBcst HOBHI eTal HayKOBO-TienaroriqHoi aisutbHOCTI [1aBna OnekciioBrya, KOJIU
BiH 040oMB Kadenpy opraHignHoi ximii XapKiBcbKoro (hapMareBTHUHOTO 1HCTHTYTY (HuHI — Hario-
HaJTbHUAN (hapMalieBTHYHUH yHiBepcuTeT). Ha miit mocasi BiH miigHo mpaitosas 10 1985 p.

3a i poku kadeapa opranigaoi ximii X®PI crana omopHOO y BUKIATaHHI OPraHivHOT XiMii s
MeanuHux 1 papmarieBTunux BH3 kpainu (Bcs HaBuajabHA 1 METOAMYHA JIITEpPaTypa peleH3yBaaach
Kaenporo opranigaoi ximii XPI).

Brponopx yciei neparoriunoi aismbHOCTI ipodecop [lerronin [1.0. mocTiliHO cipsIMOBYBaB CBiit
TBOPYMH TIOTEHITIa] HA YIOCKOHAJICHHS] METOJUKH BUKIIATAHHS OPTaHIdHOI XiMii, akTUBI3AIliO poi
JIeKTOpa 1 BUKJIa[a4a B HABYATHHOMY IpoLeci. FIoro BHCOKO3MICTOBHI i 3aXOITIONOYi IEKIIii 3aTHIIIH-
JIUCH y TIaM’sATi 6araTboX MOKOJIIHb CTY/AEHTIB Ta BUKJIA aqdiB.

3 npuxonom npodecopa [lertonina [1.0. y XDI 3anmoyarkoByeThCs MPUHIMIIOBO HOBHI HAYKO-
BUH HANPSMOK — CHHTE3 010JIOTIYHO aKTUBHHX PEUOBHH Y PSIy OKCAMIHOBUX KHCJIOT i MTPOMYKTIB iX
MEPETBOPEHB, a TAKOXK PO3POOIIIOTHCS 1 YIOCKOHAIOIOTHCS TEOPETHYHI OCHOBH IS IJIECIIPSIMOBA-
HOTO MONIYKY JIKapchKUX mpemnapariB. CHHTETHYHI TOCTIIXKEHHS IOYaIH YCHIITHO PO3BUBATHUCS Y
HACTYIMHUX HAIPSMKAaX: aMiJId Ta TiIpa3uau IIaBJICBOI KUCIOTH; XiMis MarHe3WIaMiHIB; XiMis reTe-
POLIMKIIIB 1 3pOOMIIM BATOMUIT BHECOK Y PO3BHUTOK (pyHIaMEHTAIbHUX HAyKOBUX JOCIIKEHD HE JINIIIE
y X®I, a # B ob6macTi opranignoi ximii B IIiIoMy.

o 6inbII cyTTEBUX 1 BU3HAYHUX HAYKOBUX JOCATHEHb MOXKHA BigHecTH HacTymHi. [Ipodecopom
[Terroniamm I1.0. po3po0bieHi HOBI NUIAXU CHHTE3Y IIJIOTO KOMITIEKCY OPraHIYHUX CIIOIYK. byio
BCTaHOBJIEHO, IO peakiis ectepiB N-R-(ankii)apuiokcaMiHOBUX KUCIOT 3 MarHiHOpTraHiYHIMH CTIO-
JyKaMH BiAOyBa€eThCS 3a CKJIAJHOECTEPHOIO TPYIIOIO 1 BeZie 0 YTBOPEHHS aprJI(aJIKii)aMigiB Tiapui-
DTiKosIeBUX KUCAO0T. OCTaHHI i/l BIUIMBOM KOHIIEHTPOBAHOI CyTb(aTHOI KMCIOTH 3a3HAIOTh BHY TPIIII-
HBOMOJIEKYJISIPHOT KOHAEGHCAIIT 3 YTBOPEHHSIM TeTePOIMKIIYHIX CHONyK. L peakuis BigoMa mijg Ha-
3BOIO alMIOXPOMHA KOHJEHCAIIis, BU3HAYEHI MEXi 1i 3aCTOCYBaHHS, BCTAHOBJICHO BIUIUB IPHUPOIH
apUIFHUX paJnKajiB Ha MexaHi3M i1 mepe0iry. 3a3HaueHa peakiis Oylla BUKOPUCTAaHA IS BUBYCHHS
MOYKITUBOCTI TIPOTIKaHHS €IeKTPOLILHOTO 3aMillleHHs y HacuueHoro atroma Kapbony. B pesynbrari
0yJ10 po3po0IIeHO HOBHII criociO mo0yBaHHs - Ta y-nakramiB. CHHTE30BaHI HOBI pearcHTH — JAUMar-
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Hesunaminn RN(MgX),. Bigkpura ix HOBa peaxiiist 3 alpAeriiaMu — apaMiTyBaHHs ajlbJIeTiiB, y pe-
3yJIBTATI SIKOT JbJIETiIN IIEPETBOPIOIOTHCS Ha apuIIaMiii KapOOHOBUX KHCIIOT Ta BiJNIOBIHI CIIUPTH.
3anponoHoBaHO HOBUI crioci® noOyBaHHs coleit amiHoakpuauHiB. OOrpyHTOBAHO HOBWH IMiIXiJ 10
CTBOPEHHSI JIIKapChKUX TpernapariB KaTioHHO-aHIOHHOT [Iii.

HayxoBi po6ortu npodecopa Ilertonina I1.0. BigoMi ganeko 3a MexaMu Haiioi kpainu. BiH € aB-
TopoM noHax 380 npykoBaHUX Mpaiib, 49 aBTOPCHKUX CBIIONTB 1 2 TATEHTIB HA PO3POOKY HOBHX CITO-
co0iB onepkannas BAP 1 HOBuX peakuiii CHHTE3y OpraHiYHUX CHONYK. BiH € aBTOpOM OpHTiHATBHHX
JKapChKUX HpenapaTlB cepes SKUX OPTOHAN, HIKO(e30H, aHTPOKCAMaT, q)eHOKpHI[HH rricynbdasu,
okcarrokaMmiH. [Ipodecop Ilerronin I1.0. cTBOpHB HayKOBl mkonu B [lepMcekomy 1 XapKiBCbKOMY
(dapmaneBTHYHHX iHCTUTYTaX. Bin migrorysas 10 qokropis i 31 kanaunara Hayk, cepen IKAX 5 KaH-
JUATIB HAayK 3 IHIIUX KpaiH (€runty, banrmanem, Cynany, JliBany, Manarackapy).

3anouarkoBana [TaBiom OmnekcifioBudeM [lettoninnM y X®I HaykoBa MIKONa XiMiKiB-CHHTETHKIB
yepe3 15-20 pokiB nana cBixi NapocTKU Ut POPMyBaHHS HOBUX HAyKOBHX HAIPSIMKIB, SIKi BIIKPHIIH
OJHMCKyUi IEpCIIEKTUBY CTBOPEHHS HOBHX JIIKAPCHKUX IPENapariB Ta PO3BUTKY BITUMU3HSHOI 1 CBITO-
BOI HayKH.

Cepen yuniB [TaBna OnekcifioBuya 0araro BiqoMux B YKpaiHi Ta 3a 11 Me)kaMU BYCHHX-XIMIKIB,
SK1 TIPOJOBKUIIM HAYKOBHI HIISIX CBOTO BUMTelNs i CTBOPHIIM HAayKOBI IIKOJIM HOBOI reneparii: Yep-
Hux B.I1. — moktop dapManeBTHIHNX HayK, TOKTOp XIMiYHUX HayK, wi.-kop. HAH Ykpainu, npodecop,
pexrop H®aV; besyrmuii [1.0. — nokrop hapmaneBTHIHUX HayK, npodecop; bomoror B.B. — mokrop
XIMIYHHX HayK, npodecop; [asmiii O.1. — noktop hapmaneBTHUHNX HayK, podecop.

[Ticns BUXOMY Ha 3aciyKEHHUH BiAOYMHOK, epeOyBalouu Ha mocaji npodecopa-KoHCYIBTaHTa
Kadenpu OpranigyHoi ximii, 10 octaHHiX JHiB cBOro )uTT (2003) [Tapno OnekciioBUY NPOJOBXKYBaB
3aliMaTUCh YIIOOIEHOO CITPABOIO — CHHTE30M OPTaHIYHHX CIIONYK, BiH KOHCYJIBTYBaB KOJIET 1 MOJIO-
JIUX HAyKOBIIIB, PO IIJIUBCS CBOIM OaraTuM JOCBIIOM.

IIpodecop Iletronin I1.0. akTUBHO 3aliMaBCs TPOMAJICHKOIO AISUTBHICTIO: OyB ujieHOM BueHoi
Pagu MO3 PCOCP, unenom metonuyHoro kabinery 3 gpapmaiiii MO3 PCOCP, unenom creriianizoBa-
HUX BYCHHX PaJ 110 3axucTy nucepraiii [lepmcrkoro yHiBepcurery (1950-1961 pp.), XapkiBCbKOTo
q)apMaueBTMquro iHcTUTYTY (1962-1996 pp.), BHAIXTII3 (XapKiB) (1962 1992 pp.), XapKiBCbKOTO
JIEP’KaBHOTO YHIBEPCHUTETY (1962 1990 pp.), XapkiBcbKoro nomitexHiqHoro iHcTutyty (1970-1990 pp. ),
a TaKOX 4JIeHOM pepnkonerii «@apmaneBTuaHOTO XypHany» (KuiB), 4iieHOM METOIMYHUX KOMICiit
MO3 Vkpainn, perienzearom BAK CPCP.

Brecok [TaBna OnekciiioBu4a y po3BUTOK BITUU3HSIHOT OCBITH, HAYKH i MPAKTHKH TiHO BiJ3HA-
YSHMI JIepKaBOI0: BiH OyB Haropo/pkeHui apoma opaeHamu « Tpynosoro UepsoHoro IIpamnopay, op-
nerom «3Hak [Tomanuy, menansamu «3a [lepemory Han HimeuunHoto y Benukiit BiTunsnsniii BiliHi
1941-1945», «20 pokis [lepemorn y Benukiii Bitunsnsniit BiitHi», «30 pokiB [lepemoru y Bemnukiit
BitunsHsHi# BiliHI», «3a TpynoBy pobnecthb», «BerepaH mpaii», a Takox 3HaukaMu «BigMiHHHUK 0XO0-
POHU 31I0pOB’s1», «3a BiAMIHHI YCTiXH B po00Ti», «50 pOKiB BU3BOJICHHS YKpaiHI».

Ilaeno Onexciiiosuu Ilemionin 6ye aAcKpasoio i HEOPOUHAPHOIO OCOOUCMICHIIO, CHPABIHCHIM Tli-
oepom. Skou He itozo mananm i 3a63amms1, HAGPAO YU chopmyeanace yina niesaoa maiaHoBUmMUxX
i 060aposanux yueHux-ximikis, aKi 32000M 3ACHY8AU 6/1ACHI HAYKOBI WKONIU, GUXO0BANU OECAMKU
C6OIX YUHI6, 3 AKUX PO3NOYAECA CIMPIMKUIL 3/1em XapKiecbKoi euwioi hapmayeemuunoi wkoau.
Haw Yuumens 3poous Hemano 000pozo ons niooeil, 020 UCOKi MOPAIbHI AKOCH, eHUUKIOne-
OUYHI 3HAHHA [ NE0A20ZIUHA MATICMEPHICHb HA3AEHCOU 3ANTUULAMbCA 8 NaAM’Ami 1020 YUHI8, Kole2
i 6cix, Xmo 1020 3nae.
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J10 90-PI9YS 3 THA HAPOJUKEHHA
JIAPEKTOPA XAPKIBCBKOTO
HAYKOBO-1OCITHOTO
XIMIKO-®APMAI[EBTHYHOT O
IHCTHTYTY (1977-1989 pp.),

JIOKTOPA ®APMAIIEBTHYHHX HAYK,
ITPO®ECOPA

®E/IOPA AHJIPIHOBHYA KOHEBA

8 Oepesns 2014 poky BumoBHMIOCS 0 90 pokiB BizoMOoMy BYECHOMY B 00-
yacTi apmariii, TOKTOPOBi (hapMaieBTHIHUX HAYK, Mpodecopy, Akuii OyB THpeK-
TopoM XapKiBCHKOTO HAayKOBO-/IOCIIIHOTO XiMiKO-(hapMaleBTHYHOTO iIHCTUTYTY
(1977-1989 pp.), a HuHi ue depxaBHe MANPHUEMCTBO «JlepaBHUI HAYKOBHUIl LIEHTP JIKAPCHKUX 3aCO0IB»
(AIT « THLJI3») denopy AnppiiioBudy Konesy.

®.A. Kones Haponuscst B 1924 p. B c. Cupueso IBHsiHCBKOTO paiiony benropoacekoi obmacti. ¥ 1949 p.
3aKkiHYUB XapKiBChkuil (hapMarieBTHIHUHN iHCTUTYT. 3 1949 p. mpaitoBaB y XapKiBChKOMY HayKOBO-IOCIiTHO-
My XiMmiko-¢papmareBTaaoMy iHCTUTYTI (XHIAX®I) MinicrepctBa oxoponu 3g0pos’s CPCP. Bin npoiimos
BEJUKHUI NUIAX CTAHOBJICHHS BUCHOTO, 001MMar04H MOCTII0OBHO OCaI1 1ab0paHTa, MOJIOAIIOTO 1 CTapIIOro
HayKOBOTO CITiBpOOITHHKA.

V 1eii nepiox B iHCTUTYTI hopMyBanHcsl HOBI HayKOBI HaNpsIMH, OJTHUM 3 SIKHX OYyJIO CTBOPEHHSI HOBHX
TOTOBHX JIIKAPCHKHUX (POPM 1 TEXHONIOTIH X BUpoOHUITBA. Derip AHIPIHOBUY IpaIfoBaB B 00JIaCTi CTBOPESHHS
HOBHX TEXHOJIOTiH iH’ €KIIITHOTO BUPOOHUITBA. B #0T0 TOPOOKY CTBOpPEHHS HOBHX TEXHOJIOTIYHHAX MTPHHITUIIIB
¢inpTparii i1’ eKIIHHAX PO3YHHIB, TOCTIIHKEHHS 0aratboX (UIBTPYIOUMX MaTepialiB Ta CTBOPCHHS 3HAMEHH-
toro Qinerpy «XHAX®DI», skuil HUHI YBIHIIOB 10 iCTOPIT CTAHOBJIEHHS 1 PO3BUTKY Ta YIOCKOHAJICHHS (apM-
TEXHOJIOTII.

3a 6e3nocepennboi yuacti Konea @.A. cTBopeHi TeXHOMNOTIT iH’ €KIIHHNX MpenapariB ceplueBUX TIIiKO3HU-
IiB, TTallaBepUHY, ITFOKO3U 3 aCKOPOIHOBOIO KHCIIOTOI0, CHOA30HY Ta IHIIUX JTIKapChKUX 3aC00iB 3 BUKOPUCTAH-
HSM CTa01Ti3yIOUNX PHHAOMIB Y TEXHOJIOTIIHOMY TIPOIIECi, 30KpeMa CTOCOBHO 3allaiiKy aMITyJI 3 iH’ €KI[IHHIMHU
PO3YMHAMH B IHEPTHOMY CEPEIOBHIII.

VY 1960 p. 6ys1a cTBopeHa J1abopatopist hapMarieBTHIHOT XiMil, Ha 0a3i sIKOT mi3HIIIe CTBOPHIIKCS JBa Bij-
JIM: Binia TabneroBaHuXx Jtikapcebkux 3aco0iB (TJI3) 1 Bignin iH’exuiiiHux nikapebkux 3aco6is (1J13). 3 1973
no 1990 poxu Bignin 1JI3 ouonmoBa Kones ®.A., onHoyacHo 10 1977 p. BiH 3aliMaB mocajy 3acTylHUKA JIU-
peKTopa 3 HayKoBOi pOOOTH.

Benuknm nocsraeHHsM abopartopii i ocoducto @enopa AHapitoBrda Oyi10 CTBOPSHHS BIIEPIIE Y CBITOBIH
MPAKTHUIl TAPOKOHICHCALIHHOTO cI0cOo0y OYHMIIEHHS MMEPBHHHOI YIIAKOBKH 31 CKJIA i3 3aCTOCYBaHHSAM aBTOMa-
THU30BaHOI CXeMH BUPOOHHUITBA.

Came B 11l pOKH 3’SIBUBCSI HOBHH HAIPSIMOK y pOOOTI TEXHOJIOTIYHUX J1ab0paTopiii — CTBOPEHHSI YCTaTKY-
BaHHJ JUIsl 3aBOJIB (hapMaleBTHYHOI ramy3i. Taki pobotu npoBoamnucs ciibHo i3 CITIKB Meanpom (M. Jlenin-
rpan) i A3 XHAX®I. B pe3ynbrari criiBpoOiTHHIITBA Oy/M CTBOPEHI aBTOMaTH30BaHa (inbTpaliiiHa cucrema,
YCTaHOBKA ISl OJHOPA30BOTO TEPMIYHOTO i 0araToKpaTHOTO MapOKOHICHCAIITHOTO MUTTS aMITyI i (DIaKoHIB,
MaIlliHa [T Pi3aHHA KaliIsIpiB ciapeHuX aMITydl.

CrineHo 3 13 XHAX®I OyB po3pobieHuii TpOMHCIOBHI 3pa30K YCTAHOBKH JJIsl OTPUMAHHS JUCTHIIbO-
BaHOI BOJIY, HAIIIBABTOMAT ISl YKYITOPKHU ()JIAKOHIB Ha 5 Mu1 (O4HI Kparuii), Mpuiiaa JJisi KOHTPOJIIO YacTOK B
i’ exuiitHnX po3unHax (criieHO i3 CIIKB Meanpom, M. Jleninrpan).

®enip ArapiiioBnd y 1955 p. ycminiHo 3aXMCTHB KaHIUAATCHKY AMCEPTAIliio Ha TeMy: «JlocimimKeHHs
nporecy GiapTpamnii y BUpOOHUITBI iH €KIIHHIX PO3YHHIB», a B 1970 p. — ZOKTOPCEKY AHMCEPTALlil0 HA TEMY:
«JlociKeH s B 061aCTi TeXHONIOTIT BHPOOHUIITBA PO3UMHIB I iH eK1liii». FlomMy Gy/0 NpHCBOEHO 3BaHHS
mpodecopa.

Pa3om 3 ycninHoro HayKoBOIO 1 BUpoOHNUYOIO JisuibHIcTIO KoHeB @.A. mpuaiisiB BeJIMKy yBary napTiiHoO-
MOJITHYHIN 1 TpOMaackKilt poOoTi, Oyyun cekpeTrapeM HapTiiHOI opraHizamii iHCTUTYTY, WIEHOM IapTOIopo,
TOJIOBOIO MICIIEBOTO KOMITETY.

Yac 3 1965 no 1985 poku OyB 1epiooM iHTEHCHBHOTO KUTBKICHOTO 1 IKICHOTO POCTY iHCTHTYTY. Byrnu cTBO-
peHi HOBi Taboparopii, 301TbImMIacs KiTbKICTh HAyKOBUX CHIBPOOITHHKIB.

Pozumpennst MarepianbHOT 6231 IHCTHTYTY, HOTO OCHAIICHHS HOBUM CY4aCHHM yCTaTKyBaHHSIM, PO3LIHU-
PEHHS LITaTy NO3UTUBHO MTO3HAYMIIMCS HA Pe3yJIbTaTax Horo AisjbHOCTI 1 3a0e3meunin BUKOHaHHS (QYHKIIT
rojioBHOro iHCTUTYTY Taiy3i B CPCP. ¥V ueit nepion 3 1977 p. nupexropoM iHCTUTYTY OyB npu3HaueHuid denip
Amnnpitiorny KoneB. Benukwii opraHizaTopcbkuid JOCBIJ | HEBUYEPITHA SHEPTist 0araTo B YoMy CIIPHSUTH Iepe-
TBOPEHHIO IHCTUTYTY Ha MPOBiIHY HAYKOBO-IOCTIIHY YCTAaHOBY TalTy3i.

3a ycmimmHy gismmeHicTs XHJIX®I sik ronmoBHOMY iHCTUTYTY Tiaramry3i Miameanpom CPCP B 1978 p. npu-
CBOIB IEpIIy Kareropiro i HOBy Ha3By — Bcecoro3Huii HayKOBO-JOCHTIHAN IHCTUTYT XiMii 1 TEXHOJOTIT Jiikap-
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cekux 3aco0iB (BHAIXTII3). ¥V upomy Oyia Benuka 3aciayra qupekropa incturyty ®enopa Anapiiosuya Ko-
HEBA.

Buxonyroun ¢ynkuii ronosaoro incrutyty, BHAIXTJI3 nix kepiBannTBoM Konesa ®@.A. cucreMarn4Ho
IIPOBOIMB KOOPAMHALIIIHI Hapa/ay 3a y4acTIO IPeCTaBHUKIB 3aBOiB ramysi, inctutyTiB AMH CPCP, a Takox
JIeSIKUX BUIINX HABUYAIBHUX 3aKIIAMIB, HA SIKUX OOTOBOPIOBAJIIICS PE3YIIBTaTH HAYKOBUX PO3POOOK, HAMIdaInCs
MEePCTICKTUBHI HAPSMKH POOIT 31 CTBOPEHHS JIIKAPCHKUX 3aCO0iB.

Benuky yBary @enip AHapiiioBUY IPUIUISB MIATOTOBLI HayKOBHUX KaapiB. Y 1978 p. npu BH/IXTII3 Oyna
CTBOpEHA crerianizoBana Paja i3 3axucTy mucepTailii Ha 3M00yTTS HayKOBOTO CTYIICHS KaHAUIaTa i JOKTopa
(apmaneBTHuHNX HayK. Bueny Pany odomroBaB Kones @.A.

3a inimiatuoro BHAIXTJI3 mix #oro kepiBHULITBOM B 1986 p. Oyno cTBOpeHO nepiie B YKpaiHi HayKoBO-
BupoOHHIYe 00’ eqaanHsA « HBO «3mopoB’s», 1o sikoro yeidnum XD3 «300poB’ st Tpyasammy», «UepBoHa 3ipKay,
Jlyrauncekwuii i Auainponerpocbkuil X3, a Takok XapKiBCHKUH 3aBOA MEAIUIACTMAC 1 CTOMATOJIOTIYHAX MaTe-
piaiiB. Ase Take 00'eHaHHs ceOe He BUIIPABIAIO Ta MPOiICHYBAJIO TUTbKK 10 1988 p.

[Nepmmit kpok 3acTOCYBaHHS CBITOBOTO JIOCBIAY 3 00 €IHAHHS Y BEJIMKI HAI[lOHAJIbHI KOpIiopalii He ayXe
BIaBCs, TOAIL SIK y CBiTi, HE3Ba)KalOUM HA HAyKOBY 1 BUPOOHMYY MOTY)XHICTh OKPEMHX KOMITaHiH, BigOyBaBcs
mpouec 3MUTT O6aratbox 3 HUX. [IpaBoHactynHrkoM HBO «3mopoB’s» crano HBO «Ykpmenmnpom», a nmorim
KomiteT 3 Menn9HO1 1 MiKpOOiOJIOTIYHOI IPOMHUCIIOBOCTI.

Hocany mupexropa BHIAIXTII3 ®enip AnapirioBud 3aiimaB 1o 1989 p. Ilotim mpamtoBaB y nmabopatopii
1H’€KIIHHUX JIIKAPCHKUX 3ac00IB TOJIOBHUM HAYKOBHM CIIBPOOITHUKOM, Mepe/latody BCii OaraTuii 10CBi] yue-
HOTO Ta HOBAaTOPa MOJIOAUM CIIBPOOITHUKAM.

[Tix #ioro KepiBHUIITBOM pO3POOIICHO 1 BIIPOBAPKEHO Y BUPOOHUIITBO PsiJ] OPUTIHAIBHUX 1H €EKIIHHUX ITpe-
Taparis : JUTHIIH, BiTaMiHu Tpynu B, ackopOiHOBa KHCIIOTA, TIIFOK03a, IH0a30I1, IeNIaHi, TTamaBepuHy TiIpOXII0-
pua, amHIOIeH, Oapanrid, cnba30H i 6araTo iHIINX, y TOMY YHCII TIpenapaTy Crennpu3HadeHHs. J{o Tenepimn-
HBOTO Yacy LiHyIOThCS HayKoBi po3poOku Konesa ®.A., aKi BHECIH iCTOTHUH BKIIA Y MiABUIICHHS TEXHITHOTO
piBHSI BAPOOHMITBA 1H’€KLIHHKUX MIpenaparis.

HayxoBe oOpapyBaHHsI 1 IparHeHHs1 OyTH KOPHCHUM CYCIIUIBCTBY A03Bod npodecoposi D.A. Konery
He nue omyomikyBaru Oinbire 140 HaykoBUX poOiT, 3 IKUX N1BI MOHOTpadii, onepxaru 35 aBTOPCHKUX CBi-
JIOLITB Ha BUHAXO/MH, 8 MATCHTIB Ha JIKapChKi IMpernapary, MiaroTyBaT 3-X JOKTOpIB i 12 kaHIWAATIB HAyK, aje
1 aKTHBHO 3aiiMaTHCs TPOMaJCHKOI0 poboToro. Ha mpoTs3i 6ararbox pokiB BiH BXOIUB O CKIIATy peOaKIliii
(hapMarieBTHIHNX XypHaJiB i (hapmarieBTHIHUX ToBapuCTB y KoimuraboMy CPCP i1 Vkpaini. Pe3ynerarn #oro
HayKOBHUX JIOCIIKEeHb MyOJIiKyBaslucs B MpoBiaHuX xypHaitax CPCP.

BarpkiBIIMHA HAIEKHUM YHHOM OIliHWIIA paTHi noasury 1 npaiio @.A.Konesa, Haropoausiu iioro Oppe-
HOM BiTumsHsiHOI BiliHM 1 OararbMa 00HOBMMH MeaisiMH, a Takox opaeHoM Tpynosoro Uepsonoro [Ipanopa,
opnenoM «3Hak [Tomanm» i megansmu BJIHT.

Bimsmre 50 poki mpodecop ©.A . Koner npamrosas y JI1 «Jlep>kaBHUiT HAYKOBHI TIEHTP JIIKAPCHKHUX 3aCO-
6is» (AI1 « THLUI3»), panime XHX®PI, BHIAIXTII3.

KoIekTuB LeHTpy BUCOKO IHHB 1 TIOBaXKaB HOTO SIK YBaXKHOTO, YyHHOTO CIiBpOOITHHKA, 3110HOTO OpraHisa-
TOpA, KM BTUTIOBAB y )KUTTS CBO{ i/1€1 1 HAyKOBI 3alyMH. 3a ITPaIllbOBUTICTH 1 LIIECIPSIMOBaHICTh, CKPOMHICTh
1 TIOPSAHICTD BiH KOPHUCTYBABCS 3aCITy’KEHUM aBTOPUTETOM cepell paxiBuiB i BueHNX Ykpainu i kpain CH/I.

Mu 3a6xcou nam’amamumemo @edopa Anodpiiioeuua Ak 6uUOamHO20 i MATAHOBUMO20 64EHO20, OP2AHI-
3amopa i Kepienuka imuusnAnol papmayesmuunol Hayku, opzanizamopa npakmuunoi papmauii, euxosa-
mensa i guumensn apmayesmudHUX Kaopie, UyitHo20 i y8axcHo20 00 Konez, Oau3bKux i opysie.

Dapmayeemuuna cninbHoma Yxpainu,
Peoaxuyis sorcypnany «Bicnux papmayiiy,
Konexmue Hayionanvrozo ¢hapmayeemuunozo ynisepcumemy
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TEXHONOTIA NIKAPCbKUX MNMPENAPATIB
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PO3POBKA CKJIAZY I TEXHOJOTTI TBEPJOI JTIKAPCBKOI
®OPMH NPOTUBUPA3ZKOBOI JI1. HOBITOMJIEHHS 1

H.C.borman, O.1.Tuxonos

ByKoBUHCHKHIA JiepKaBHUN METUYHUIN YHIBEpPCUTET

HamionansHuii papmManieBTHIHUHN YHIBEpPCUTET

Knrouosi cnosa: npooykmu 60cinbhuymea,; med HamypaibHuil NOPOUKON0OioHULL, heHonbHUl
2i0poobHull npenapam npononicy, supaska,; npenapam «llnanmaznioyuoy

DEVELOPMENT OF THE COMPOSITION AND TECHNOLOGY OF A SOLID DOSAGE FORM

WITH THE ANTI-ULCER ACTION. Report 1
N.S.Bogdan, O.l.Tikhonov

Key words: bee products; powdered natural honey (PNH); propolis phenolic hydrophobic

preparation; capsules; ulcers; “Plantaglucid” granules

According to the literature data and experimental studies the optimal composition of the drug with the
anti-ulcer action developed on the basis of standardized biologically active substances of bee prod-
ucts and products of the plant origin, which have specific chemical and pharmacological properties
for a new domestic, natural, highly effective drug, has been suggested. To solve this problem a new
domestic biologically active substance — powdered natural honey (PNH), propolis phenolic hydro-
phobic drug (PPHD) and “Plantaglucid” granules will be used. By the technological, pharmacological,
physicochemical, chemical and biopharmaceutical properties all of them refer to the substances for
creating a new drug in compliance with its purposeful activity. The corresponding scientific and tech-
nical documentation that meets the requirements of the State Pharmacopoeia of Ukraine (SPhU),
namely PNH (TU U 15.8 — 02010936 — 001:2007); PPHD (UA/4505/01/01 the order of the Ministry of
Public health of Ukraine No. 289 of 18.05.06); “Plantaglucid” granules (register No. UA/4695/01/01,
the order of the Ministry of Public health of Ukraine No.83 of 14.02.11) has been developed and ap-
proved for initial substances. The formulation to be developed will be created as a solid dosage form
(granules, capsules, suppositories), as a drug for treating peptic ulcer disease of the gastrointestinal

tract (GIT).

dapmaxoTepartisi BUpa3KOBOi XBOPOOH IIUTyHKA i 1Ba-
HaJIISITUITAT0] KUIIKH € OTHIEI0 3 aKTyaIbHUX MpoOIeM
cydJacHOI MeMIIHN. Bupasku ractponyoneHansHoi 00-
JIACTi BITHOCATHCS [0 BAKKUX TTATOJIOTIH i3 TPUBAIIM Tie-
pebirom, YacTUMH PEIMINBAMH 1 YCKIIQTHEHHIMU 3 TIepe-
BOXKHUM YPaXXEHHSIM 0Ci0 MOJIOZIOTO i CEepeHKOTO, Hall-
OLIBII ITPaIe3aTHOTO BiKY, IO CBiTIHUTH PO BUCOKY CO-
iaJbHY 3HAYUMICTB JIIKYBaHHS JTAaHOTO 3aXBOPIOBAHHSI.

Binomo, 1110 O1Hi€I0 3 OCHOBHHUX NPHYMH BHHUKHEH-
HsI BUPAa3KOBOi XBOPOOU IIUTYHKA 1 ABaHAIATUITAIO] KAIII-
ku € Oakrepii Helicobacter pylori. Jlanuit daxr € min-
CTaBOIO JUIS PO3POOKH HOBHX CXEM JIIKYBaHHS, 10 KX
BXO/IITh aHTHOIOTHKH, IIPEMapaTH KOJIOITHOTO BICMYTY,
HiTpoimigazonu Ta iH. OfHAaK 1Ie He BAAIOCS CTBOPUTH
ONITHMABHOTO JIKYBaHHS IJIs CTiliKOi epaamkaii He-
licobacter pylori, 0 MOSICHIOETECS BUHUKHEHHSM Pi3-
HUX IITaMiB OakTepiid, X CTIMKICTIO A0 il aHTHOIOTHKIB
1 HITPOiIMiZa30I1iB, a TAKOXX YaCTUMHU ITOOTIHUMH TIPO-
sBaMH. Y 3B’S3KY 3 BHIIEBHKJIQJICHUM IIepe]] HayKOB-
ISIMHU TIOCTAE 3a/1a49a CTBOPEHHSI HOBUX MIPUPOTHUX TIPO-
THBHMPA3KOBUX ITpeNapariB KOMIUIEKCHOT 11iT (aHTHOKCH-

JAHTHO1, MeMOpaHOCcTa01Ti3y0u01, aHTUXETTiKoOaKTep-
HOT), 5IKi O MaJI TOCTaTHIN TeparneBTUIHUN eeKT i Mi-
HiMaJbHI MOOIYHI POSBH.

[lepcnekTHBHUMH B TAaHOMY aCMeEKTi € O10JI0TiYHO
aKTHBHI CyOCTaHLi{ IPUPOAHOTO MOXOKEHHS — MEJI Ha-
TypanpHuid oporkoroAioawnii (TY Y 15.8 — 02010936 —
001:2007), heronmsHUI TimpodhoOHNMI Tpemapar mporio-
micy (peectp NeUA/4505/01/01, makaz MO3 Ykpainu
Ne289 Bix 18.05.06), mpemapar «Ilmarrarmronmmy (pe-
ectp NeUA/4695/01/01, rakaz MO3 Ykpainu Ne83 Bix
14.02.11), sxi YUHATH NPOTH3ANATHHY, AHTUMIKPOOHY,
[IPOTHUBIPYCHY, aHTUOKCUAAHTHY, PENapaTuBHY, 3araib-
HO3MIITHIOIOYY JTifO 1 CTal 00’ €KTOM HAIIMX JOCHTIIKEHb.
et npenapar Mae CyMapHHI KOMILIEKC BOLOPO3YHH-
HUX TTOJTicaxapyIiB. 3aCTOCOBYEThCA Y SIKOCTI podinax-
THUYHOTO 3ac00y Ta MPH KOMILJIEKCHiH Tepamii 3aXBopro-
BaHb IITYHKOBO-KUTIIKOBOTO TpakTy (LLIKT).

st BuroroBneHHs rpanyin «llnanranmonum BUKO-
PHUCTOBYETHCS €KCTPAKT MOJOPOKHUKA (KOHLIEHTPOBA-
HUWA BOOHUM ekcTpakT auctd TY 9169-037-20680882-
2003).
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Tabmuusa 1

OpraHo/enTN4Hi MOKA3HUKY Mey HaTyparTbHOTO
HOPOIIKONOAiOHOrO

MNoka3HnkK XapaktepucTtunka i Hopma

OpnHopigHU nopoluokK 6e3
3aMBUX BKAOYeHb. [lonycKaeTbcA
HaABHICTb HEBENTMKUX KOMOUKIB,
AKi pO3CMNalOTbCA NPU NIErKOMY
MeXaHiYHOMY BIJINBI

30BHILWHIN BUrNAA

Konip CBIiTNO-XOBTUN
ConopKkun, npUeMHMN, 6e3
CMaK o A I p I
3aliBOro NpucMaKy
MpuemHni, Big cnabkoro ao
3anax P  BIA A

cunbHoro, 6e3 3aiiBoro 3anaxy
He gonyckatoTtbca

MexaHiyHi JomilKK

Mertoro Hamioi poOoTH cTaia po3podka HayKoBO 00-
IPYHTOBAHOT'O CKJIaJly, TEXHOJIOTI] Ta METOMK KOHTPO-
JIFO SIKOCTI KaICyIbOBaHOT JlikapchKoi (hOpMH 3 BKa3aHU-
MU CTaHAAPTU30BAHUMH 3aC00aMU /ISl 3aCTOCYBaHHS
OKpeMO a00 B KOMILJICKCHI Teparlii BUPa3KoBOi XBOPO-
Ou IUTyHKa Ta JBaHAALSTUIAIO] KHIIKH.

JUi1st TOCSITHEHHS IOCTABIICHOI METH MU ITOBUHHI BH-
pIIIMTH TaKi 3aBAaHHSA:

*  TpOaHANI3yBaTH Ta y3araJbHUTH Cy4acHi JliTeparyp-
Hi JaHi moao dapMakoTeparii BUpa3KOBOi XBOPOOH
racTpOAyOCHAIBHOT 30HH;

*  BUBYUTH (Pi3UKO-XIMiYHI BIACTHBOCTI Ta TEXHOJO-
TiYHI XapaKTEPUCTUKHU MEIy HaTypaJIbHOTO IOPOLI-
konozgiouoro (MHII), ¢enonapHOTO TimpodoOHOTO
npenapary nponoricy (®I'TII), npenapary «ILian-
tarmoruay ([1I1) 1 momoMi>kHUX pedoBUH;

*  TEOPETHYHO Ta EKCIIEPUMEHTAJIbHO OOIPYHTYBAaTH
CKJIaJT 1 TEXHOJIOTII0 JJOCIiIKyBaHO1 KaIlCyJIbOBaHO1
JKapchKoi popmu;

*  TPOBECTH JIOCIIPKSHHS MO BCTAHOBJICHHIO OCHOB-
HUX [TOKa3HUKIB — SKOCTI pO3POOJICHHUX Karcyl.
[Tpu po3poOti ckIaLy 1 TEXHONOTIT penapary My BU-

KOPHCTOBYBAITH HE TLTHLKH O10JIOTYHO aKTHBHI, aJie i JI0T1o-

MIKHI PE4OBHHH, L0 IIHPOKO 3aCTOCOBYIOThCA Y (hapma-

LEBTUYHIM MPAKTHUII i JO3BOJICH] [Tl MEJIMYHOTO 3aCTOCY-

BaHHS: HAITOBHIOBAYI, a/ICOPOSHTH, aHTH(DPUKITIHHI 3aC00H.

3a (i3uKo-XiMIYHUMH BIACTHBOCTSIMU (PEHONBHUN
rizpodoOHMI penapaT MPoIoJIicy — HOPOIIOK Oypo-Ko-
PUYHEBOTO KOJBOPY 13 CHENU(IYHUM 3ar1axoM, He po3-
YUHHHHK Y BOI, XJIOPOGOPMi, pO3UMHHUH Y 96% CITUPTI.

BMmicT eHONMBHUX CIIONYK Y TIpenapari HOBUHEH OyTr
He MeHIie 50%, BTpaTa B Maci IIpy BUCYIIIYBaHHI — HE
oinbie 3%. Cynb(aTHa 30512 HE TOBUHHA TTEPEBHIILY-
Batu 2%; Ba)kKKi MEeTaJI1 IOBUHHI 3HAXOIUTHCH B MEXKaX
0,001%. Jlani po hapMaKOTEXHOJIOTIYHI IO CIIIKSHHS
cyocrannii ®I'TIT — nacunHa mMaca, 00’€eMHa I'yCTHHA,
HIBHJIKICTh BUCHITAHHS, KyT IPUPOJHOTO BIKOCY 1 T. II.
MpeACTaBlIeH] B HACTYIHIN poOoTi [2].

Sk BiTOMO, HacHITHA Maca 1 00’ eMHa r'yCTHHA KiJIbKic-
HO XapaKTepU3YIOTh 3aTHICTh IOPOIIKY JI0 3alTOBHEHHS
OJIMHUII 00’ €MY 1 3aJICXKHICTh BiJI IIUTOMOI Baru, TUCIepC-
HOCTI, (POPMHU 1 XapaKTepy MOBEPXHi YACTOK MOPOIIKY, a
CHIIKICTb € OJTHI€F0 3 OCHOBHHX XapaKTEPUCTHK TOPOILIIKY,
10 3aJISKUTH BiJl 00’ €MHUX XapaKTEPUCTUK 1 pa3oM 3
HUM BIUTMBAE Ha PIBHOMIPHICTh 3aIlIOBHEHHS Karicya [1].

Men HarypanpHuii opornkornoniouuid (MHIT) orpu-
MYIOTh 13 HaTyPaJbHOTO KBITKOBOTO MEJY LUISXOM BH-
cyuryBaHHs (Jriodimizanis abo iHIIMI METOJ BUCYIIIY-
BaHHS).

MHII — HOBa BiTYHM3HSHA 010JIOTIYHO AKTUBHA CTaH-
JapTH30BaHa cyOCTaHIIis, MPU3HAUSHA JIJISl XapuoBOi Ta
(hapMarieBTHYHOI MPOMUCIIOBOCTI, SIKa IOBUHHA BiaAIIO-
Bigaru notpedam 3minu 1:2013 TY ¥ 01.2 -02010936-
001:2007.

Bupob6nsiersess MHIT y BifmmoBigHOCTI 3 TEXHOJIOT14-
HOIO THCTPYKIII€I0 200 TEXHOJOTIYHUM PErIaMeHTOM,
3aTBEPHKEHUM B YCTAHOBYOMY MOPSIKY, 3 JOTPHUMaH-
HSIM HOPM | TIPaBUJI, 3aTBEepKeHHX MiHiCTepCTBOM 0XO-
POHH 3710pOB’s1 YKpaiHu.

3a opraHonentuyHuMy nokazHukamu MHIT Bigmo-
BiJjae moTpedaM i HopMaM, BKazaHuM y Taoi. 1.

Bukopucranas MHII B po3po0ui JikapchKux mpe-
napariB BU3HAYAETHCS 0COOIMBOCTSAMH HOTO OpraHoJIerI-
TUYHUX, XIMIYHUX, TEXHOJOTTYHHX 1 (hapMaKOJIOTTIHUX
BJIACTUBOCTEH, 5K 1 JO3BOJISIOTH 3aCTOCOBYBAaTH AaHY
cyOcTaHIio B MeaUIMHI 1 papmarii.

3a ¢i3uKo-XiMIYHIMH BUMOTaMH M€l HaTypalbHAN
MOPOIIKOMOMIOHUIN Ma€e HACTYITHI OCHOBHI MOKa3HUKHU
(tabmn. 2), sixi BinnoBigarote TY V.

Tabmuua 2
OcHoBHi ¢i3yKo-XiMiuHi TOKa3HMKM Mely HaTypPalTbHOTO IIOPOLIKOIIOAiOHOTO
3mianm 1:2013 TY Y 01.2 - 02010936-001:2007
MNokasHuk MoTtpeba 3a TY EkcnepumenTanbHo
JoBefeHo
MacoBa yacTka Bogu i NeTKnx peyoByH, %, He binbLue 8 7,6
MacoBa yacTka BigHOBOIOUMX LYKPiB (10 6€3BOAHOI peUOBMHM), 20 66
%, HEe MeHLle
MacoBa yacTka caxapo3u (1o 6e3BofHoOI peuyoBKrHM), %, He Binblue 6,0 58
[MiacTtasHe uncno po 6e3BofHOI peyoBKrHM, ob. [oTe, He MeHLe 7 8
BmicT rigpokcumeTnndypdypony, Mr/Kr, He 6inblue 25 23
KI/ICJ'IOTHiCTI::, MiniekBiBaneHT HaTpito rigpokcnay (0,1 monb/am) 50 45
Ha 1 Kr, He GinbLue
BmicT mponiHy, Mr/Kr, He MeHLe 300 330
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Tabmusa 3

TexHomoriyHi BacTMBOCTI Mefly HaTypabHOTO IOPOLIKONOAIOHOTO

Hacunia rycrisa TekyuicTb Bmict KyT npupogHoro
Moka3Huk / CybcTaHuia fo ycagkn / y ! YT NPUpoA MNpecyemictb, H
. c/100r Bonoru, % BifKocy, rpag
nicna ycagku

Mepg HaTypanbHui 0,38+0,03

NOPOWIKONOIIGHMI 0.9140,05 27,2+0,9 3,01+0,01 36,3+0,5 82+6
Mpwumitka: KinbKicTe gocnigis n = 5; noxmnbka P = 0,95.

Tabmuisa 4

Texnonorivyni BracTnBoCTi mpenapary «IIranrarmonuny 3 uprOM—pa(biHa;[OM

Ha3Ba noka3HuKiB

30BHILLHIN BAMSA BMICT BOJIOTU po3najaHHs, pO3Mip rpaHyn <<r;ﬂ::I:$|;aL,:,lﬂ ) BMICT Bi4HOBJ.
A (He > 3%) XB (He > 15 xB) 0,2-3,0 Mm o Ca“u Ay LyKpiB, %
Iparynu cipo- 2,40,1 10-12 0,8-1,9 MosuTueHa 9,8-10,5
3e/1eHOro Konbopy

®izuko-ximivni Bnactusocti MHIT oGymoBieHi fioro
CTPYKTYpOIO KpucTanorpadii, 1110, B CBOIO Uepry, BU3HAUAE
HOro TEXHOJIOTIYHI XapaKTEpPHUCTUKU: 00’ €MHI BIACTHUBO-
CTi (HacUIHYy Macy, 00’ €MHY I'yCTHHY ), CHIIKiCThb TOLIO.

dopma 1 po3Mip KpUCTaTIYHUX YACTUHOK BU3HAYA-
IOTBCSI CTPYKTYPOIO KPUCTAIIYHUX PELIITOK i yMOBaMHU
POCTY YaCTHHOK Y MPOLEC] KpucTami3aii.

VY 3B’513Ky 3 MM BUBYAJIUCH XapaKTEPUCTUKU KPH-
cranorpadii Mey HaTypallbHOTO TIOpoIIKonoioHoro. Jlo-
CJIiI IPOBOMIINCH Y JTAOOpaTopii e1eKTPOHHOT MiKpO-
ckonii HamionansHoro yniBepcutety iM. B.H.Kapa3ina
IiJ] KePIBHULTBOM KaHJWAaTa TEXHIYHUX HAyK, cTap-
mioro HaykoBoro cniBpoOitHuka C.I.boratupenko. 3a-
CTOCOBYBAJIM METOJ PACTPOBOi MiKPOCKOIIi1, BAKOPH-
CTOBYIOUH CHCTEMY Bi3yalbHOTO aHaJli3y IpenapariB Ha
€JIEKTPOHHOMY CKaHyr04oMy Mikpockomi «Jiol 840». s
nociny 6panu yactuaku MHIL, mpocitoroun Kpi3b CUTO
3 po3mipom oTBOpiB 0,25 MM.

MHII nipencrainsie coO0r0 3MOPIIEHY, CYXY, ITOpH-
CTy Macy 3 HEOJHOPIAHOIO MOBEPXHEIO0, Ha SIKil CHO-
cTepiratorbes ceponitHi yrBopeHHs. [loBepxHs Mae
po3raiy>KeHy CiTKy Iop pi3HOi BEJIMYMHH, TOITHOJICHb,
Kparepis.

3 ycix mapameTpiB, fKi BU3Ha4alOTh BIACTUBOCTI
Marepiaiy, HanpuKia, Ui KalCyIl0BaHHs, O1IbII HO-
BHO BifoOpaxae HOro moBeniHKy NpU NpecyBaHHI Ha-
CUITHUI 00’€M, TEKydiCTb 1 mpecyemicTs (Tabm. 3), saki
Oynu TOBeCHI EKCIIEPUMEHTAIBHO.

HactynHoto cknanoBoo po3po0ieHoro HaMmu mpe-
napary MpoTUBHPA3KOBOi Aii € Jlikapcbkuii 3acid «Ilnan-
TarTIOIU), SKUH Ma€e CBITIIO-KOPUYHEBHIA KOJIp i3 Ci-
pYBaTHM BiATIHKOM /10 TEMHO-KOPUYHEBOTO i3 CipyBa-
THM BIATIHKOM a00 TEMHO-CipOro KOJbopy i3 caaOKum
cnequ(piyHUM 3araxoM, COJOIKHIA Ha CMaK, OTpUMa-
HUH HA OCHOB1 KOHIEHTPOBAHOTO BOJHOTO €KCTPAKTY
mucts nopopoxkHuka (TY Y 9169037-20680882-2003).

Tabnuug 5

TexHomoriuHi XapaKTepUCTUKM 3pasKiB IpaHy/I IVIAHTAITIOLU/Y 3 PISHUMM 3B I3YI0UMMMI PEIOBUHAMM

3pa3ok Cknap 30BHiWHIN BUrNAg, CtupaHictb, % | Po3nagaHHsA, xB

1 MnaHTarnoung 3 sBogoto lpaHynn Kpyrni Cipo-3eneHoro Konbopy, 4842 101
OYULLEHOIO Npuv HaTUCKY PO3CMNaTbCA B

2 MnanTarnoung 3 64% lpaHynn Kpyrni Cipo-3eneHoro Konbopy, 15401 005
LYKPOBMM CMPOMNOM Npy HaTUCKY He PO3CUNaKTbCA e

3 MnaHTarnoung 3 1‘i/o lpaHynu Kpyrni cipo-3eneHoro Konbopy, 10.040.1 103
KPOXManbHMUM KNencrepom NPV HaTUCKY He PO3CUNalTbCA T

4 MnanTarnoung 3 2% lpaHynn Kpyrni Cipo-3eneHoro Konbopy, 41401 105
KpOXManbHMUM KNeNncTepom Npv HaTUCKY He PO3CUNarTbCA e

5 MnanTarnoung 3 5% lpaHynn Kpyrni Cipo-3eneHoro Konbopy, 10401 1010
KPOXMaNlbHUM KNencrepom Npy HaTUCKY He PO3CUNaKTbCA e

6 MnaHTarnoung 3 19% lpaHynn Kpyrni cipo-3eneHoro Konbopy, 10401 1015
KPOXManbHMUM KNencrepom NpW HaTUCKY He PO3CUNalTbCA e

7 MnanTtarnouma 3 1% po3umHom | FpaHynm Kpyrii Cipo-3e1eHOro Konbopy, 10401 10 15
KapboKCMETULIENON03N Npu HaTUCKY He PO3CUNalTbCA e
MnaHTarnoumg 3 uyKpom- lpaHynn Kpyrni Cipo-3eneHoro Konbopy,

8 . 3,51 0o 10
padiHagom Nnpuv HaTUCKY PO3CMNaloTbCA
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B sikocTi TONOMIXHHMX PEYOBUH IIPH PO3pOOII Ipa-
HYJ1 HaMu OyJi0 00paHo BOy OUHIIEeHY, 64% IyKpoBUil
cupor, 1%, 2%, 5% ta 10% kpoxMaJbHUN KiIehHcTep i
1% po3unH KapOOKCUMETHIILIENIONO03H, SIKi ITUPOKO BHU-
KOPHCTOBYIOTBCS B TEXHOJIOT1T TBEPANX JiKAPCHKUX (HOpM
Ta € BIHOCHO JIEIIEBUMHU.

Byno BuroToBneHo psin 3pa3kiB TpaHyn cyOcTaHii
TUTAHTANTIONUTY 3 PI3HUMU 3B’ A3YIOUMMHU PEYOBUHAMH.
Kputepismu OIiHKY ofiepKaHUX TpaHy:1 OyITi 30BHIMIHIN
BUIVISA[, MIIIHICTh HA CTUPAHHS Ta po3nagaHHs (Tadm. 5).

SIK BUJHO 3 €KCIIEpUMEHTANILHUX NaHUX, TPaHyIH
CyOCTaHIIIi MIaHTanTIoNUAY 3 Bozo, 1% Ta 2% po3uu-
HOM KPOXMAaJIBHOTO KJICHCTEPY HE XapaKTePH3YIOThCS
JOCTAaTHBOIO MIIHICTIO, a TPaHyJIH, BUTOTOBIIEH] 3 5% i
10% po3urHaMu KpOXMAaJIBLHOTO KieicTepy Ta 1% po3-
YHHOM KapOOKCHMETHIIIIECIIONO03H, MAlOTh HE3a/I0B1IIb-
HUH MOKa3HUK po3najaHHs. SIk BUAHO 3 TaOI. 4, Haii-
OLTBII MO3UTHBHI PE3yJIBTAaTH MOKA3aJIM IPAHYIH 3 K-
poM-padiHagoM, OCHOBHI 3 IKUX BiloOpaskeHi B Ta0. 4.

Ha >xanb, Ha TemepiliHii yac MeXaHi3M Aii mperna-
pary P. major o KiHIsI He BUBUEHHI, TOMY JOCIHIIH 3
YTOYHEHHSI HOr0 KOMITOHEHTHOTO CKJIaJy IMPOIOBXKY-
FOThCHL.

Le mae MOXIHBICTh (axiBIsIM Y Tally3i CTBOPEHHS
MEIMYHHX MPEnapaTiB JOMYYUTHCS IO BUITYCKY IIFOUMX
PEYOBHH BUCOKOI SIKOCTI, sIKi 30eperiii B Mponeci Tex-
HOJIOTi14HOT 0OpPOOKH CBifl MpUPOAHUHI NOTeHIian Oio-
JIOT1YHOI aKTHBHOCTI.

TaknuM YMHOM, aHATI3yI0UX BUILIEHABENICHE, MU B pe-
3yJIbTaTl eKCIIEPUMEHTAIBHUX JOCIKeHb MiAiOopamu
OCHOBHI J1it04i 010JI0T1YHO aKTHBHI CyOCTaHIIiT MPpUpOI-
HOTO TOXO/DKEHHS, SIKI Ha TyMKY NPOBIIHUX YYEHUX i
MPaKTHUKIB Y cepi racTpoeHTEPOIIOTii JO3BOJISIOTH CTBO-
PUTH HOBUH BITYN3HAHUH JIKAPCHKUN MIpenapar 3 BH-
COKOIO TepaIreBTHYHOI0 aKTUBHICTIO JIJIsl IIMPOKOTO BHU-
KOPUCTaHHS B MEIMYHIHM PaKTUII MPOTHBUPA3KOBOI Te-
parii.

BUCHOBKU

1. Briepiire 3 METOrO CTBOPEHHS TBEPIHX JIKAPCHKUX
(hopM BHBUYEHA MOKJIMBICTh BUKOPHCTAHHS B X TEXHOJIO-
rii BITYM3HAHUX CTAHJAPTH30BAHUX O10JOTIYHO aKTHB-
Hux cyocraniiit: «MHIDy; «DI'TIIy; «Ilnantarmrommmy.

2. [TpoBeneHi nomepeaHi eKCriepuMeHTaNIbHI JOCITi-
JOKEHHS JIAaHUX JIIKapChbKUX 3aC00IB 3TiJHO 3 BUMOTaMHU
HOPMAaTHBHO-TEXHIYHOI JOKyMEHTAIII 1 TOBE/ICHA iX MOBHA
BIJITOBIAHICTD.
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PO3POBKA CKIALY | TEXHONOrIT TBEPAOI NNIKAPCbKOI ®OPMU MPOTUBUPA3KOBOI Ai.
MoBigpomneHHs 1

H.C.Boz20daH, O.I.TuxoHoe

Knroyoei cnoea: npodykmu 60xinsHUUmea,; med HamyparsbHUl MopowkKonodibHuUl; ¢heHonbHUU
2i0poghobHuli npenapam npornoricy; supaska, npenapam «llnaHmaanoyud»

Ha ocHoei nimepamypHux Oxepen ma ekcriepumMeHmarnbHux 0ocnidxeHb 3arnpornoHo8aHo onmu-
ManbHuUl cknad po3pobrirneaHo20 asmopamu JliKapcbKo20 fpenapamy rnpomusupaskoeoi Oii Ha
ocHos8i bionioeiYHo akmueHUX cmaHdapmu3oeaHux cybcmaHruyili npodykmie 60xXinbHuUYmea ma 3a-
coby pocCsIUHHO20 OXOOXXEHHS, SIKi Maromb crieyugidHi XiMidHi i papmakornoeiyHi enacmueocmi Os1si
CMBOPEHHST HO8020 8iMYU3HSIHO20, MPUPOOGHO20, BUCOKOEGEKMUBHORZO0 JliKapCcbKo20 3acoby. [ns eu-
piweHHs uiei npobremu 3anporoHosaHi Hoea 8imyu3HsiHa bionoziyHo akmueHa cybcmaryiss — med
HamypasbHul nopowkonodibHut (MHI1), peHonbHul 2idpoghobHuli npenapam npononicy (OITI) i
epaHynu «lnaHmaeanoyudy», SKi 3a MexHono2iYHUMU, hapMakornoaiyHuMuU, i3uKo-XiMidHUMU, XiMid-
Humu, 6ioghapmayesmudyHUMU eracmueocmsiMu gidrnogidaroms eumozam [epxasHoi ghapmakorniel
Ykpaivu (Q®Y), a came MHI (TY Y 15.8 — 02010936 — 001:2007); ®ITI1 (UA/4505/01/01, Haka3
MQO3 YkpaiHu Ne289 gid 18.05.06); epaHynu «llnanmaanouud» (peecmp NeUA/4695/01/01, Haka3
MQOS3 Ykpainu Ne83 gid 14.02.11). PospobrnosaHul npenapam 6yde npedcmasneHuli 8 Skocmi meep-
doi nikapcbKoi chopMu (2paHyn, Karcyr, cyno3umopiig) sik 3acoby Ons nikyeaHHs1 eupa3Kkoeoi namo-
J102ii WIyHKOBO-KULLIKO8O20 mpakmy.

PA3PABEOTKA COCTABA YU TEXHONOIMU TBEPOON NEKAPCTBEHHOW ®OPMbI
NMPOTUBOA3BEHHOIO AENCTBUSA. CoobuieHme 1

H.C.boz2daH, A.U.TuxoHoe

Knrouyeenle cnoea: meepdbie riekapcmeeHHbie hopMbl; cybecmaHyuu — med HamyparsbHbIU
ropowKoobpasHbIl; heHorbHbIU 2udpPohOobHbIL npenapam npononuca; npenapam
«lMnaHmaeanoyud»

Ha ocHose nnumepamypHbIX UCMOYHUKOB U 3KCrepuMeHmarbHbIX uccriedosaHuli npedsioxeH onmu-
MarbHbIl cocmae pa3pabambeigaeMo20 agmopamMu JIeKkapcmeeHHO20 npenapama rnpomueosi38eHHO-
20 Oelicmausi Ha 0OCHoge buOo2UHECKU aKmueHbIX cmaHOapmu3upoe8aHHbIX cybcmaHyuli npodykmos
nyesoeodcmea u cpedcmea pacmumeribHO20 MPOUCXOXOEHUS, KOmopble UMerm crieyughuydeckue
Xumu4veckue u ¢hapmakoriozudeckue ceolicmea 011 HO8020 0MeYeCMBEHHO20, MPUPOOGHO20, 8bICO-
KoaghghekmueHo20 riekapcmeeHHo20 cpedcmea. [ns peweHusi amol rnpobriemMbi npedrnoxeHbl Hogasi
omeyecmeeHHasi buonoaudyecku akmueHasi cybcmaHyus — Med HamypasibHbIl MopowKoobpasHbil
(MHTIT), cbeHonbHbIlU eudpoghobHbil npenapam nporonuca (OITIM) u eparHynbl «[1naHmaznoyudy.
Bce oHU 10 mexHoIo2u4yeckuM, ghapmMakono2u4eckuM, oU3UKO-XUMUYECKUM, XuMu4eckum, buoghap-
Mauesmu4yeckum ceolicmeam omeedyarom mpebosaHusim [ocydapcmeeHHOU ghapmakoneu YKpauHbl
(F®y), a umeHHo MHI (TY Y 15.8 — 02010936 — 001:2007); ®ITIIN (UA/4505/01/01 npuka3 M3
YkpauHbi Ne289 om 18.05.06); epaHynbi «[MnaHmaanoyud» (peecmp NeUA/4695/01/01, npukaz M3
YkpauHbl Ne83 om 14.02.11). Paspabamsieaemsbil npenapam bydem rnpedcmasreH 8 kKadecmee
meepdoli niekapcmeeHHoOU ¢hopMbl (2paHyn, Karcysn, cyrnnosumopues) kak cpedcmea 0rsi fieqdeHust
S386HHOU Mamosio2uu XeyOo4YHO-KUWEYHO20 mpakma.
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DETERMINATION OF THE SHELF-LIFE AND STORAGE
CONDITIONS FOR AN ANTIMICROBIAL FOAM CLEANSER

I.I.Baranova, O.V.Zhuk, Yu.V.Kovtun
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The stability of the antimicrobial foam cleanser for children developed in a polyethylene terephthalate
container has been experimentally proven according to the following criteria: appearance, colour,
odour, foam number, foam stability, pH value, the mass fraction of chlorides, microbiological purity, the
mass content in the container. For a more objective and thorough analysis of behaviour of the product
developed during its shelf-life, as well as for comparative estimation of the quality of its laboratory
and pilot scale batches kinematic viscosity has been additionally evaluated. When developing a foam
cleanser the methods for determining parameters and their characteristics (limit values) are used;
they are regulated by the following normative documents — general specifications “Cosmetics for
skin and hair cleaning”, specifications “Cosmetics for skin care and skin cleansers” and the research
of microbiological contamination of the foam cleaning product developed. The requirements for mic-
robiological safety of the foam cleanser gel with the complex antibacterial action have been determined
according to the State Sanitary Regulations and Standards and specifications “Cosmetics for skin
cleaning” developed by the scientists of NUPh. The modern formulation developed has been approved
in the regional SES in Odessa and the hygienic conclusion for a new foam cleaning product for skin
and hair cleaning for children has been received. The data obtained allow to set an optimum shelf-life
of the product and it is 2 years at room temperature. Currently, the antimicrobial foam cleanser for

children developed is produced by the pharmaceutical research centre “Beauty alliance”, Kyiv.

With the help of the complex research the composi-
tion and technology of a foam cleanser for children on
the basis of modern surfactants have been developed.
Shelf-life is an important indicator of the quality of any
product. When developing the composition of a new
product the shelf-life is determined experimentally by
assessing the indicators specified in the corresponding
normative documents (SPhU — the State Pharmacopeia
of Ukraine, DSTU — National Standards of Ukraine, TC
— technical conditions, SOU — Standard of Ukrainian
Companies), namely consumer, physical and chemical,
microbiological and other indicators [2, 4, 12-15].

For more objective and thorough analysis of the be-
haviour of the product developed within the expiration
date, as well as for comparative assessment of the qual-
ity of its laboratory and experimental industrial batches
some indicators are additionally estimated, for exam-
ple, the kinematic viscosity [3, 14]. In Ukraine when
developing parapharmaceutical products the methods
of determination of indicators and their characteristics
(limit values) are used; they are regulated by the fol-
lowing normative documents: general technical condi-
tions DSTU 4315:2004 “Cosmetics for skin and hair
cleaning”, TC .U 24.5-31240335-002:2007 “Cosmetics
for skin care and skin cleansers” or technical conditions
developed directly by the manufacturer.

Experimental Part

As objects of research the samples of a foam cleanser
gel with the complex antibacterial properties were used.

To determine the expiration date the gels were laid
for storage in polyethylene theraphthalate vials (TC.U

25.2-19046619-012:2007) with the content of 250 ml
with a dosing device (TC.U 25363020-01-98) at the
temperatures of (8-15)°C and (15-25)°C. The study of
stability of the foam cleanser gel was performed on five
batches of each product.

The aim of this work was to generalize the results
of organoleptic, physical and chemical properties and
microbiological purity of the product developed such as
appearance, organoleptic characteristics (colour, odour),
determination of the pH value, the mass fraction of chlo-
rides, the foam-forming ability (the foam number, foam
stability), the average weight of content of the pack and
its tightness [1, 2, 4, 6]. The mass fraction of chlorides
was determined by the method of GOST 26878 [6]. For
quality evaluation of modern foam cleansers these indi-
cators were included in TC U 24.5-31640335-002:2007
“Cosmetics for skin care and skin cleansers” developed
by the pharmaceutical research centre “Beauty alliance”,
Kyiv approved in the regional SES in Odessa (the hy-
gienic conclusion of the state sanitary-hygienic exper-
tise No. 05.03.02-07/120201 from 06.12.2012 was re-
ceived) and the State enterprise “Odessa Regional Centre
for Standardization, Metrology and Certification”. The
rheological properties of the foam cleanser gel were addi-
tionally determined using the method described in GOST
33-82 “Oil products. Methods of determination of the
kinematic viscosity and calculation of the dynamic vis-
cosity” [3].

Results and Discussion

Stability of one batch of the foam cleanser gels de-
veloped was evaluated immediately after preparation
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Table 1

The physical and chemical properties of the foam cleanser gel under research

Indicator Characteristics and standards Methods of control
Appearance homogenous gel-like mass DSTU 5009
Odour corresponds to odour DSTU 5009

of the fragrances used

pH 3.5-7.0 GOST 29188.2
Foaming capacity not less than:
— foam number, mm 75.0 GOST 22567.1
— foam stability, standard units 0.85
mass fraction of chlorides,%, not more than 5.5 GOST 26878
Kinematic viscosity not less than mm?/s 8000.0 GOST 33-82
Container content, g 260+12.0 GOST 1770

and every 6 months for 2.5 years of storage by the in-
dicators presented in Tab. 1 (according to TC.U 24.5-
31640335-002:2007).

As it is seen from Tab. 2, the experimental samples
did not change the parameters under research according
to the indicators studied for 2 years and 3 months at two
temperature modes (in a cold place and at room tempe-
rature). The results of the study of stability of other four
batches tested of each product developed were identical.

Appearance was assessed visually. Gel is a homo-
geneous jelly-like mass without any foreign impurities;
there was precipitation or delamination within 15 months.
Colour and odour corresponded to the standard. It has
been experimentally proven that the pH value (10% so-
lution) was stable for all batches of samples of foam
cleanser gels. Its value was within the required range of
5.3-5.6, over the estimated period of storage (2 years).
All samples of foam cleanser gels were stable.

The research conducted has shown that the foam num-
ber remains within 60.0-75.0, the foam stability is 0.85,
the kinematic viscosity is not above 8000 mm?¥sec.

It has been proven that the mass fraction of chlo-
rides is also in the range of 2.9-3.1 within 2 years ac-
cording to the specifications.

Thus, according to the physical and chemical indi-
cators studied (Tab. 1) the product developed meets the
requirements of TC U 24.5-31640335-002:2007.

The mass content of the foam cleanser product in
a container was observed during the whole period of
storage. It has been noted that all the samples had stable
values, neither dried out nor delaminated.

It is known that the microbiological control is one
of the most important indicators of quality when study-
ing foam cleaning products. They must have a high mic-
robiological purity in a humid environment (bathroom)
for a specified expiration date. The main source of mic-

Table 2
The physical and chemical properties of the foam cleanser gel under research
The samples stored at room temperature
< |foaming capacity not m Kinemati
f'_; é % less than: frac?[isosn visios?’fyc container
% S| appearance colour odour :E_§ foam stgotfim of notless | content,
G E R | number, Y| chlorides, | than g
v S mm stangﬂard % mm2/s
units
corresponds | corresponds
start g‘;m(gee:]‘;‘s’: toomgf;‘x" e f‘:ggrgrn‘(’fes 55+0.1|77.0£100| 085 | 1.8#02 | 220 | 260+15
material used used
3 -//- -//- -//- 5.5+0.1 | 77.0£10.0 0.85 1.7+0.2 2.20 260+1.5
6 -//- -//- -//- 5.5+0.1 | 78.0+£10.0 0.85 1.7+0.2 2.20 260+1.5
9 -//- -//- -//- 5.5+0.1 | 77.0£10.0 0.87 1.7+0.2 2.20 260+1.5
12 -//- -//- -//- 5.7+0.1 | 78.0£10.0 0.86 1.7+0.2 2.20 260+1.5
15 -//- -//- -//- 5.5+0.1 | 78.0£10.0 0.85 1.9+0.1 2.20 260+1.5
18 -//- -//- -//- 5.5+0.1 | 77.0£10.0 0.85 1.8+0.2 2.20 260+1.5
21 -//- -//- -//- 5.5+0.1 | 78.0+£10.0 0.85 1.8+0.2 2.20 260+1.5
24 -//- -//- -//- 5.5+0.1 | 78.0+£10.0 0.86 1.7+0.2 2.20 260+1.5
27 -//- -//- -//- 5.5+0.1 | 78.0+£10.0 0.86 1.7+0.2 2.20 260+1.5
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Table 3
Research of microbiological parameters of the foam cleanser gel
Indicator Standard Methods of control

The number of mesophilic aerobic and facultative

anaerobic microorganisms, CFO/g, not more 100 DSTU 3438 (GOST 30468)

Enterobactereaceae bacteriain 1 g absent DSTU 3034 (GOST 30282)

Staphylococcus aureusin 1g absent DSTU 3031 (GOST 30279)

Pseudomonas aeruginosa in g absent DSTU 3033 (GOST 30281)

The number of yeasts and mold fungi, CFO/g, not more absent DSTU 3032 (GOST 30280)

robial contamination of cosmetic products is the raw ma- Table 4

terial, namely extracts and thickeners that are excipi-
ents. Water as a solvent is also a favourable medium for
development of microorganisms. Despite the fact that
microbes in viscous media are growing significantly
slower than in the liquid ones, they can survive for a
long time in the cosmetic product itself and multiply in
it. The long-term use of cosmetic products contaminated
by microorganisms may lead to the secondary outbreaks
of infection and cause severe diseases. Cosmetic pro-
ducts may contain a variety of microorganisms, which
penetrate in the process of preparation, — the primary
contamination [1, 5, 7-11, 17].

The microbiological contamination level of the foam
cleanser developed within 27 months was studied with
the periodicity of every 6 months according to the indi-
cators presented in Tab. 3.

Indicators and safety standards for products of per-
fumery and cosmetic industry are set by the State Sani-
tary Regulations and Standards 2.2.9.027-99 “Sanitary
rules and safety norms for products of perfumery and
cosmetics industry” [1] and the technical conditions ac-
cording to which the requirements for microbiological
safety parameters of the foam cleanser gel with the com-
plex antibacterial action have been determined. The re-
sults of the periodic control of microbiological purity of
the gel developed are presented in Table 4.

The data obtained have proven that during the long-
term storage (27 months) at room temperature the foam
cleanser developed in the polyethylene terephthalate con-
tainers with a plastic dosing device did not contain con-
ditionally pathogenic microflora and is microbiological-
ly pure. These data allowed to get the hygienic conclu-
sion on the cleanser for children skin care No. 05.02-
06/37542 in the regional SES of Odessa. It gives per-
mission for production and use of this product on the
territory of Ukraine.

CONCLUSIONS

1. The stability of the foam cleanser gel developed
has been studied at room temperature and in a cool
place within 27 months according to the following in-
dicators: appearance, colour, odour, the mass fraction
of chlorides foam number, foam stability, pH value of

The results of the periodic control of microbiological
purity of the foam cleanser gel during storage
(n=5, P=95%)

fg é’ ThfeCr;Lcj)mber The presence of bacteria of

% 3 ° 19 Enterobacteriacea,

5 € | bacteria | fungi |P aeruginosa, S. aureus genus

The samples stored in a cool place

Start | absent | absent The absence of growth
6 absent | absent The absence of growth
12 | absent | absent The absence of growth
18 15 absent The absence of growth
24 | absent | absent The absence of growth
27 | absent | absent The absence of growth

The samples stored at room temperature

Start | absent | absent The absence of growth
6 20 absent The absence of growth
12 10 absent The absence of growth
18 10 absent The absence of growth
24 30 absent The absence of growth
27 42 absent The absence of growth

10% solution, kinematic viscosity, the mass content in
the container, microbiological purity.

2. It has been proven that the foam cleanser for chil-
dren developed meets the requirements listed in the TC
U 24.5-31640335-002:2007 “Cosmetics for skin clean-
ing” developed by the pharmaceutical research centre
“Beauty alliance”, Kyiv and the scientists of NUPh.

3. On the basis of the research conducted it has been
proven that the foam cleanser for children is recommend-
ed to store in polyethylene theraphthalate vials with a pla-
stic dosing device at room temperature for 24 months.

4. The formulation developed has been approved in
the regional SES of Odessa and the hygienic conclu-
sion for a new foam cleaning product for skin and hair
cleaning for children has been received. It gives per-
mission for production and use of this product on the
territory of Ukraine.
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BU3HAYEHHA TEPMIHIB MPUOATHOCTI TA YMOB 36EPIFAHHA AHTUMIKPOBHOIO
NHOMUMUHOIO 3ACOBY

L.l.BapaHoea, O.B.XKyk, KO.B.KoemyH

Knroyoei cnoea: niHomuliHul 3acib; cmabinbHicmb; MikpobionoeiyHa yucmoma; mepmiH
npudamHocmi; ymoeu 36epieaHHs

ExcnepumeHmarnbHo 0osedeHa cmabinbHicmb po3pobrieHo20 aHMUMIKpobHOo20 Aumsi4020 rniHomMul-
Ho20 3acoby y noniemuneHmepagpmanamosil mapi 3a HacmyrnHUMU rMoKa3HUKaMu: 308HIiWHIl 8u-
ans0, Konip, 3anax, niHHe Yucsio, cmitkicms niHu, pH, macoea Yyacmka xnopudis, MikpobHa Yyucmoma,
Mmaca emicmy 3acoby y ¢hriakoHi. [ns 6inbw 06’ekKmueHO020 ma pemesibHO20 aHali3y noeediHKU po3-
pobrieHo20 3acoby npPomsi2oM mepmiHy npudamHocmi, a makox 01151 MOPIBHSINIbHOI OUiHKU SKOCMI (1020
nabopamopHux i docniGHO-Mpomuciosux cepiti 00amko80 OuiHK8arnu KiHemMamuyHy &8’s3kicme. [pu
po3pobui niHoMuliHo2o 3acoby sukopucmaHi MemoOUKU 8U3HA4YEeHHS UUX MOKa3HUKI8 i iX xapakme-
pucmuku (Mexi 3Ha4yeHb), sIKi pearnameHmyrmbCs HacmynHUMU HOpMamueHUMU GOKyMeHmamu:
BaeanbHi mexHivHi ymosu «KocmemuyHi 3acobu 011 O4UWEHHS WKIpU ma eosioccsi», «3acobu Koc-
mMemuyHi 0511 0oernisidy ma OHYUUEHHST MOBEPXHI WKipu» ma TexHidHi ymosu. [NpoeedeHi oCiOXeHHS
pieHs1 MikpobionoeiyHo20 3abpydHeHHST po3pobrieHo20 niHOMUliHo20 3acoby. BcmaHoeneHi sumozau
00 mikpobionoaidHuUX noKasHUKie be3rneku po3pobreHo20 NiHOMUUHO20 2€/1H0 3 KOMIT/IEKCHOK aHmu-
bakmepiarnbHoro dieto 8idrnosidHo Ao [JCaHliH i TexHiYHUX ymMo8, po3pobrieHUX 8UPOBGHUKOM CyCrirb-
HO 3 yyeHUMU H®ay. Po3pobrieHy cydacHy peuenmypy 3ameepdxeHo 8 obnacHiti CEC m. Odecu,
OMPUMaHO 2ieieHiYHUU 8UCHOBOK Ha Oumsi4ull MiHOMUUHUU 3acib Orsi O4YUWEHHS WKipU ma 80/10CCH.
OmpumaHi aHi 0o38orusiu 8crmaHo8uUmMuU ornmumarsibHUl mepmiH 36epieaHHs1 po3pobrieHoeo 3acoby —
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2 poKu npu KiMHamHiti memnepamypi. Ha menepiwmHil Yac po3pobneHuti aHmumMikpoOHUU NiHOMUUHUU
3acib surnyckaembcs ghapmMauesmuyHUM HayKo8o-00CTIOHUM UEHMPOM «ArnbsiHC Kpacombi», M. Kuia.

ONPEQENEHUE CPOKA TrOOQHOCTU U YCITOBUN XPAHEHUA AHTUMUKPOBHOIO
NMEHOMOIOLWEINO CPEACTBA

U.N.BapaHosa, E.B.XKyk, 10.B.KoemyH

Knroyeesie cnoega: neHoMmorowee cpedcmeo; cmabusibHoCMb; MUKpPObuUoio2uyeckas yucmoma;
CPOK 200HOCMU;, YCI108USI XPaHEHUSsI

OkcrepumeHmarnbHo 0oka3aHa cmabunibHocmb pas3pabomaHHO20 aHMUMUKPOBHO20 OemcKo20 neHo-
Mmoruwezo cpedcmea 8 nonuamurieHmepaghmanamosol mape o credyrouwum rnokasamernsim. 8Heu-
Hul 8ud, usem, 3arax, MeHHOe YucJ10, CMOUKOCMb MeHbI, 3Had4eHue pH, maccoeasi donsi xiopudos,
MUKpObHasi Yyucmoma, mMacca co0epxumozo 80 hriakoHe. [nis1 boree ob6bekmugHo20 U muwamersib-
HO20 aHarnu3a rnogedeHusi paspabomaHHo20 cpedcmea 8 meveHue cpoka 200HOCMU, a makxe 0ns
cpasHUmMesbHOU OUeHKU Kadecmaa 51abopamopHbIX U OrMbIMHO-MPOMbIWIIEHHbIX cepull O0MosHU-
meribHO oueHusarnu 3HadJeHue KuHemamuydeckol esa3kocmu. [Npu pa3pabomke rneHomMorw,e2o cped-
cmea ucrosib308aHbl MemoOUKU orpedesieHuss amux rokasamesiel U UX xapakmepucmuku (epa-
Huybl 3Ha4YeHUl), Komopble pearaMeHmupyromcs criedyruwumMmu HopMamugHbIMU OOKyMeHmMamu:
BazanbHi mexHivyHi ymosu «KocMmemuyHi 3acobu 0r1si OHUWEHHS WKIpU ma 8osioccsi», TexHudeckue
ycrnosusi. «3acobu kocmemudyHi 0n1s doernsady ma OYUUEHHS No8epxHi WKipu» u lNposedeHHbie uccrie-
008aHUS YPOBHS MUKPOBUOI02U4eCKO20 3aspsi3HeHUs1 pa3pabomaHHO20 rneHoMmoruwezo cpedcmaa.
YcmaHoeneHbl mpebosaHusi K MUKpObUOiosu4ecKkuM rnokazamessim 6ezonacHocmu pa3paboman-
HO20 NMeHOMOoKUe20 2efisl C KOMIIIEKCHbIM aHmubakmepuarbHbiM 0elicmeuemM coomaeemcmeeHHO
HCanlliH u TexHu4yeckum ycriosusiM, Komopabie bbiniu pa3pabomaHbi COBMECMHO C yYeHbIMU HPay,
«3acobu 0ns doensady ma o4YUWEHHS NOBEePXHI WKipu». PadpabomaHHasi cospemMeHHas peyenmy-
pa ymeepxxOeHa 8 obrnnacmHom CIOC 2. Odecchl, Nony4eHo au2ueHUYeCcKoe 3akilvyeHUe Ha Hogoe
demckoe rieHomorujee cpedcmeo Onsl OHUWEHUST KOXU U 8onoc. [lonydYeHHble daHHbIe no380umnu
ycmaHo8umb onmumalibHbIl CPOK 200HOCmU paspabomaHHo20 cpedcmea — 2 200a rpu KOMHamHou
memnepamype. B 0aHHoe epemsi paspabomaHHoe 0emckoe aHmMuMUKpobHoe neHomoruwee cped-
CmMeo 8bifycKkaemcsi hapMaye8mu4ecKuM Hay4HO-uccriedoeamesibCKUM UeHmMpoM «AsbsIHC Kpaco-
mabi», 2. Kues.
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DETERMINATION OF THE SHELF-LIFE AND STORAGE
CONDITIONS OF THE GEL FOR TREATMENT OF WOUNDS
IN THE II PHASE OF THE WOUND PROCESS

0O.S.Kran, O.G.Bashura

National University of Pharmacy

Key words: gel; stability; organoleptic indicators, physical and chemical indicators; shelf-life;

storage conditions

With the purpose of complex research of soft medicinal product — gel for treatment of wounds in
the Il phase of the wound process the assessment of the indicators, which are specified in the
corresponding normative documents and allow to control comprehensively the quality of the product
developed during its shelf-life, has been carried out. During the experiment the methods regulated
by such normative documents as the SPhU and SUC 24.5-37-103:2004 “Cosmetic Gels” have been
used. The gel developed was stable according to the experimental indicators within 2 years under
the modes studied: the pH value was stable for all the series of the gel samples and was within the
range of 5.0-7.5; the quantitative content of the substances was within the QCM project; the mass of
a gel tube did not changed. After centrifugation the gel breaking was not observed, the temperature
change did not also affect the stability of the product developed during the study. The data obtained
allowed to recommend the shelf-life of 2 years at the room temperature in aluminium tubes. Based
on the study of the structural-mechanical properties of the gel samples during storage the complete
flow rheograms have been built, according to their data it can be seen that during the period under
research the gel samples have not practically changed their rheological characteristics. It indicates
the strength of the gel structure and the right choice of active substances and excipients, their
concentrations, and the rational technology. The mechanical stability values of the product developed
during the whole storage period have not practically changed, and it indicates the drug stability in the
process of storage, as well as the absence of interaction between the active substances. According to
the research data both after preparation and during the long storage of the gel the indicators obtained
characterize it as a structured system with positive consumer and structural-mechanical properties.

A responsible stage when developing a new medi-
cine is its standardization. It includes the assessment
of the indicators (organoleptic, physical and chemical,
microbiological, etc.), which are specified in the cor-
responding normative documents (SPhU, DSTU, SUC)
and allows to control comprehensively the quality of
the product developed during its shelf-life determined
experimentally [1, 4, 12].

Additionally, with the purpose of the complex research
of a soft medicine it is expedient to study its structural-
mechanical parameters in the process of storage since
these indicators also determine the level of complete-
ness and the release rate of active substances from the
base and affect the stability of the gel developed [6, 9].

During the experiment the methods regulated by
such normative documents as the SPhU and SUC 24.5-
37-103:2004 “Cosmetic Gels” have been used [2, 3].

Experimental Part

As the objects of the research we selected the gel
samples with allantoin, glucosamine hydrochloride and
lavender oil [5].

To determine the shelf-life, the gel was stored in
30 g aluminium tubes at temperatures (8-15) °C and
(15-25) °C. The study of the gel stability was carried out
on five series for 27 months analyzing the samples inve-
stigated every 6 months. As containers the aluminum tubes

with the membrane and bouchons (TC U 25363020-01-98)
with the internal coating polish of Paclac 11-15-000 type
were used.

Results and Discussion

As we can see from Table 1, the gel developed was
stable by the experimental indicators within 2 years un-
der the modes studied (at the cool and room tempera-
tures). The results of the stability study of other four
test series of the medicine developed were identical.

It was experimentally proven that the pH value was
stable for all the series of the gel samples and was with-
in the given range of 5.0-7.5 over the estimated period
of storage.

The research conducted showed that after centrifu-
gation the gel breaking was not observed, the tempera-
ture change did not also affect the stability of the prod-
uct developed within two years.

It has been noted that the quantitative content of
such substances as glucosamine hydrochloride, allanto-
in, lavender oil, sodium benzoate and ethanol is within
the limits of the QCM project.

We also observed the mass of the gel tube content du-
ring the period of storage. It has been noted that the sam-
ples have stable values, they do not dry up and break. Thus,
the data obtained allow to recommend the shelf-life of
2 years at the room temperature in aluminium tubes.
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Fig. Rheogramms of the gel samples: 1 — after preparation; 2 — in 6 months; 3 —in 12 months; 4 — in 18 months; 5 — in 24 months.

Taking into account that the gel developed refers
to a soft form it is reasonable to study additionally its
structural-mechanical properties during the process of
storage [8, 11]. The study of these properties was perfor-
med immediately after preparation and in every 6 months
of storage at the room temperature within 24 months.
On the basis of the data obtained the complete flow rheo-
grams of the gel samples were built.

As we can see from Fig., the gel samples after pre-
paration, as well as in the process of storage within the
period under research did not practically change their
rheological characteristics, the flow type remained plas-
tic, the area of the hysteresis loop also did not change.
It indicates the strength of the gel structure and the right
choice of active substances and excipients, their con-
centrations, and the rational technology.

For additional determination of the gel stability in
the process of storage the values of mechanical stability
(MS) were calculated according to the measurement re-
sults immediately after preparation and in every 6 months
[6, 11] (Tab. 2).

As we see from Tab. 2, the MS values of the prod-
uct developed during the whole storage period have not
practically changed, and it indicates the positive indi-
cators of structural-mechanical properties, namely the
drug stability in the process of storage, as well as the
absence of interaction between the active substances.

Thus, based on the research data both after prepara-
tion and during the long storage of the gel for treating

Table 2
The values of the gel MS
Time of observation MS
Immediately after preparation 1.24
In 6 months 1.22
In 12 months 1.24
In 18 months 1.26
In 24 months 1.26

wounds in the I phase of the wound process the indica-
tors obtained characterize it as a structured system with
positive consumer and structural-mechanical properties.

CONCLUSIONS

The stability of the gel developed at the cool and
room temperatures has been studied by the following
indicators: appearance, colour, odour, colloidal stability,
qualitative and quantitative content of active substances
and the preservative, pH of 10% gel solution, mass of the
tube content and some rheological indicators. The data
obtained have been used when developing the QCM pro-
ject. It has been determined that the products developed
are structured systems with a non-Newtonian type of
the flow and particular thixotropic properties. The in-
dicators of the mechanical stability calculated confirm
their stability during storage, and it allowed to recom-
mend the shelf-life of 2 years at the room temperature
in aluminium tubes.
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BU3HAYEHHA TEPMIHY NMPUOATHOCTI TA YMOB 3BEPIFTAHHA MENKO ANA NIKYBAHHA
PAH Y Il ®A31 PAHOBOI'O NMPOLIECY

O.C.KpaH, O.l.bawypa

Knroyoei cnoea: zernb; cmabinbHicmb,; op2aHonenmuyHi NoKasHUKU, (hi3UKO-XiMiYHI MOKa3HUKU;
mepmiH npudamHocmi; ymosu 36epieaHHs

3 Memoto KoMrneKkcHo20 OOCTIOXEeHHST M’SIKO20 JliKkapCbKo20 3acoby eesto Onis NiKysaHHs paH y opyeil
¢hasi paHo8020 rpouecy nposedeHa oyiHKa MoKa3HUKie, sIKi 6Kka3aHi y 8i0noeidHill HopmamuseHit 0o-
KymeHmau,ii ma 00380115110mb 8cebiyHO MPOKOHMPOJI08amu sKicme po3pobrieHo2o 3acoby npomsazom
8Cb020 mepMiHy rpudamHocmi. Takox eu3HaqeHi ioe0 CmpyKmMypHO-MeXaHiyHi napamempu y rpo-
ueci 3bepieaHHs. [Npu npoeedeHHi ekcriepuMeHmy 8UKOpUCMOo8y8asiucb MemMOOUKU, WO pealaMeH-
mytombCcsi HacmyrnHUMU HopmamusHumu dokymeHmamu: @Y, a makox COY 24.5-37-103:2004 «[eni
KocMemudYHi». 3a daHuMU ekcriepumeHmy pospobrieHuli 2erb bye cmabinbHUl 3a 8kasaHUMU NOKa3HUKa-
MU ripomsi2oM 2 pokis ripu AocridXKysaHUX pexxuMax: 3HadeHHs1 pH 6yrio cmabinibHuUM Orisi 8cix cepili 3pasKie
eeriro ma 3Haxooursnock y mexax 5,0-7,5; KinbKiCHUL 8Micm peqo8UH 3Haxo0UBCS y Mexax, 3aKrnadeHux y
npoekmi MK5; maca emicmy my6u 2ernto He 3miHroganacs. [licrsi ueHmpugbyaysaHHsI He criocmepieariochb
pOo3wiapysaHHs1 26110, 3MiHa memrepamypu Makox He 8rTuHyna Ha cmabirnbHicme po3pobrieHo20 3aco-
by Ha npoms3si Yacy gug4eHHs. OmpumaHi daHi 00380/1UMIU peKoMeHOy8amu mepmMiH 36epieaHHsT 2 poKU
npu KiMHamHit memnepamypi y mybax antomiHiesux. Ha nidcmasi 6UGYEHHST CmpyKMypHO-MeXaHIYHUX
enacmueocmedl 3pa3kie 2esig y ripoueci 3bepieaHHs1 Oyu nobydoesaHi rogHi peoepamu medii, 3a daHUMU
SKUX 8UOHO, W0 8r1podosx 0ocidx)ysaHo20 repiody 3pa3Ku npakmu4yHoO He 3MIHI8asu C80i peorioaiyHi
XapaKkmepucmuku, Wo Ceid4umb rpo MiUHy 2esiesy cmpyKkmypy ma ripasuribHuUt 8ubip akmueHux i dorno-
MDKHUX PEYOBUH, X KOHUeHmpauili, a makox pauioHasibHOI mexHosioeii. S3Ha4eHHs1 MexaHiYHOI cmabifib-
HOocmi po3pobrieHo20 3acoby Ha MPoMs3si 8Cb020 MepPMiIHy 36epieaHHsT MPaKMUYHO He 3MIHH8asI0oChk, WO
ceid4yumb fpo cmabinbHicme npenapamy y rpoueci 36epicaHHs, a MakoxX npo eidcymHicmb 83aeMo0ii
Mix Oirodumu pedoguHamu. 3a daHumu rnposedeHux OOCTiOKeHb 5K r1ic/1s MpuaomyeaHHsl, mak i npu mpu-
sariomy 36epizaHHi 2e5t0 00epXkaHi NMoKa3HUKU xapakmepu3yromb U020 5K CIMpyKmyposaHy cucmemy 3
MO3UMUBHUMU CMIOXUBHUMU ma CmMPYKMYyPHO-MeXaHIiYHUMU 8/1acimueocmsiMu.

ONPEOENEHWE CPOKA rOOHOCTU U YCNIOBU XPAHEHWUA FENSA ONA NEYEHUA PAH

BO Il ®A3E PAHEBOI'O NMPOLIECCA

A.C.KpaH, A.'Bawypa

Knroyeenie cnoega: 2enb; cmabunbHOCMb, Opa2aHoIenmuyecKue nokasameru; ou3uKko-
XUMUYECKUe rokasamersiu; CPOK 200HOCMU; YCII08USI XpaHEHUS

C yeribro KOMIMIeKCHO20 Uccie008aHUsi MSIi2KO20 J1IeKapCcmeeHH020 cpedcmea 2esisi 0715 IeHeHus paH
80 8mopol ¢hase paHee8020 rnpouecca rnposedeHa OUueHKa rokasamersiel, KOmopble yKka3aHbl 8 COOM-
semcmeyrouweli HopmamugHoU AOKyMeHmauuu U rMo360sISom 8CEeCIMOPOHHE MPOKOHMPOIUpPOo8amhb
Ka4ecmeo pa3pabomaHH020 cpedcmea 8 medyeHuUe 8ce20 cpoka 200Hocmu. Takxe onpederieHbl €20
CMpyKmMypHo-MexaHuU4yeckue rnapamempsi 8 rpouecce xpaHeHus. [pu nposedeHuu 3kcrepumeHma
ucrnonb30earnucb MemoOUKU, KOmMopble pearaMeHmupyomcs credyrowumu HOpMamugHbIMU OOKY-
meHmamu: 'Oy, a makxe COY 24.5-37-103:2004 «lenu kocmemuyeckuey. 1o daHHbIM aKcrniepu-
MeHma pa3pabomaHHbIl 2erb bbirT cmabursieH Mo yKka3aHHbIM fIoKa3amerisaM 8 medeHue 2 iem rnpu
uccnedyemMbix pexxumax: 3HayeHue pH 6b1r1o cmabusibHbIM 81151 8cex cepuli 06pa3yoe u Haxoousiochk 8
npedenax 5,0-7,5; konuyecmeeHHoe codepxxaHue seuiecms Haxodusnoch 8 rpedesiax, 3a5oKeHHbIX 8
npoekme MKK; macca codepxumozo mybbi 2ensi He MeHsinack. locre yeHmpugyaupogaHusi He Ha-
6rodasock paccrioeHue eersisi, U3MeHeHUe memrepamypbl Makxe He Moesusno Ha cmaburbHOCMb
paspabomaHHo20 cpedcmea Ha MPOMsKeHUU epeMeHu udydeHus. [NonyyeHHbie OaHHbIe M0380unu
pekoMeHO08amb CPOK XpaHeHus1 2 200a rpu KOMHamHou memrepamype 8 mybax antomMuHuesbix. Ha
OCHOBaHUU U3yYeHUsT CmMpPyKmypHO-MexaHU4YeCcKUX ceolicme 0bpa3yoe eesell 8 npoyecce XpaHeHus,
6bIIU TOCMPOEHbI MOSIHbIE Peo2pPaMMbl MEYEHUS, Mo 0aHHbIM KOMOpPbIX 8UGHO, YMO Ha Npomsixe-
Huu uccriedyemoeo repuoda obpasybl MpakmMuU4YeckU He MEeHSIIIU C8OU peosioauYecKue xapakmepuc-
muku, 4Ymo ceudemesibCmMeyem 0O MPOYHOU 2esie8oli CMPyKMYype U rpasusibHOM 8b160pe aKkmueHbIX U
8crioMoe2ameribHbIX 8eL4ecms, UX KOHUeHmpayuu, a makxe payuoHanbHoU mexHonoauu. SHadyeHue
MexaHu4eckol cmabunbHocmu pa3pabomaHHO20 cpedcmea Ha NPOMSKeHUU 8Ce20 CpoKa XpaHe-
HUSI IPaKmMuYeCcKU He MEHSI0Chb, Ymo ceudemersibcmayem o0 cmaburibHoCmu fpenapama 8 rpoyec-
ce xpaHeHusi, a makxe 06 omcymcmeuu g3aumoodelticmeusi Mex0dy delicmeayrowuMu gewecmeamul.
1o daHHbIM rposedeHHbIX uccredosaHul Kak nocse npuaomoesneHusi, mak u rnpu 01umesibHOM xpa-
HEeHuU 2erisi MoJlyYeHHbIe rokKasamesu Xxapakmepusyrm e20 KaK CmMpyKmypupo8aHHy cucmemy ¢
ron10XXumeribHbIMU MompebumernsCKUMU U CMPYKMYPHO-MEeXaHUYeCcKUMU ceolicmeamul.



ISSN 1562-7241 NEWS OF PHARMACY 1(77)2014

21

Recommended by Doctor of Pharmacy, professor O.1. Tikhonov

UDC 6:539.2-022.532:615.4:620.3

NANOEMULSIONS AS PROSPECTIVE DRUG DELIVERY
SYSTEMS

Yu.V.Sokolov
«AT Biopharmy» JSC, Kharkiv, Ukraine

Key words: nanoemulsion; drug delivery; method of preparation; bioavailability

Nanoemulsions are promising for pharmaceutical industry due to a high bioavailability and increased
shelf life of the pharmaceuticals. Nanoemulsions are transparent, thermodynamically stable, isotropic
liquid mixtures of oil, water, surfactant and co-surfactant. They are emulsions with the average droplet
size ranging from 5 nm to 100 nm. Studies have shown that the size of the droplets is conditioned by
the surfactant nature. The particles can exist as oil-in-water and water-in-oil forms where the core of
the particle is either oil or water, respectively. Nanoemulsions have widespread applications in different
fields such as pharmaceutics, food technology. Nanoemulsions are promising vehicle for increasing
the aqueous solubility of poorly water-soluble drugs. The ability of nanoemulsions to dissolve large
quantities of hydrophobics, along with their ability to protect the drugs from hydrolysis and enzymatic
degradation make them ideal vehicles for the purpose of parenteral transport. The frequency and
dosage of injections can be reduced throughout the drug therapy period as these emulsions guarantee
the release of drugs in a sustained and controlled mode over long periods of time. Nanoemulsions
have many advantages; for instance, enhance drug solubility, perfect thermodynamic stability, ease
of manufacturing and permeation over conventional formulations that convert them to important drug
delivery systems. Additionally, the lack of flocculation, sedimentation and creaming combined with a
large surface area offer obvious advantages over emulsions of the larger particle size. Nanoemulsions
containing pharmaceutically active agents can be used for production of pharmaceuticals, in which the
nanoemulsion being mixed as an active component with a solid or liquid vehicle suitable for therapeutic
use. The mixture can be in the medicinal form required. For example, it can be produced in such
medicinal forms as ampoules, especially sterile solutions for injections and infusions or for oral application;
eye drops and nose drops containing various excipients; nondosing and dosing aerosols containing
propellants and stabilizers; hydrophilic and hydrophobic gels and ointments; o/w or w/o creams;

lotions and pastes.

Nanoemulsions are emulsions with mean droplet dia-
meters ranging from 50 to 1000 nm. The particles can
exist as oil-in-water and water-in-oil forms where the core
of the particle is either oil or water, respectively [15].

Nanoemulsions are also referred to as miniemulsions,
ultrafine emulsions and submicron emulsions. Studies
have shown that the size of the droplets is conditioned
by the surfactant nature.

The ability of nanoemulsions to dissolve large quan-
tities of hydrophobics, along with their ability to protect
the drugs from hydrolysis and enzymatic degradation
make them ideal vehicles for the purpose of parenteral
transport. The frequency and dosage of injections can
be reduced throughout the drug therapy period as these
emulsions guarantee the release of drugs in a sustained
and controlled mode over long periods of time. Additio-
nally, the lack of flocculation, sedimentation and cream-
ing combined with a large surface area offer obvious
advantages over emulsions of the larger particle size.
Very large interfacial area positively influences on the
drug transport and their delivery [1, 13].

Advantages of nanoemulsions
* Nanoemulsions are the way to improve water so-

lubility and ultimate bioavailability of lipophilic

drugs [8];

Nanoemulsions have been reported to make the plas-
ma concentration profiles and bioavailability of drugs
more reproducible [5, 8];

Fine oil droplets empty rapidly from the stomach and
promote a wide distribution of the drug throughout
the intestinal tract and thereby minimizing irrita-
tion[12];

Nanoemulsions have a higher solubilization ability
than simple micelle solutions and their thermody-
namic stability offers advantages over unstable dis-
persions such as emulsions and suspensions [14];
They also provide ultra low interfacial tension and
large o/w interfacial areas [14];

Nanoemulsions may possess high kinetic stability
and optical transparency resembling to microemul-
sions [21];

The structures in the nanoemulsions are much small-
er than the visible wavelength, so most nanoemul-
sions appear to be optically transparent, even at great
loading [21];

Nanoemulsions have a potential to deliver peptides
that are prone to enzymatic hydrolysis in the GIT [16];
Nanoemulsions have a higher surface area and higher
free energy than macroemulsions that make them an
effective transport system [11];
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* Problems of inherent creaming, flocculation, coa-
lescence, and sedimentation, which are commonly
associated with macroemulsions, are not seen in na-
noemulsions [2];

*  They are non-toxic and non-irritant, so can be easily
applied to the skin and mucous membranes [18];

* Nanoemulsions are formulated with surfactants ap-
proved for human consumption, so they can be taken
by the enteric route [20];

*  They do not damage healthy human and animal cells,
so nanoemulsions are suitable for human and vete-
rinary therapeutic purposes [9].

Disadvantages of nanoemulsions
*  The formulation of nanoemulsions is an expensive

process due to size reduction of droplets is very dif-

ficult as it required a special kind of instruments

and process methods [4, 6].

Three types of Nanoemulsions are most likely to be
formed depending on the composition:

*  O/W Nanoemulsions, wherein oil droplets are dis-
persed in the aqueous phase;

*  W/O Nanoemulsions, wherein water droplets are
dispersed in the oil phase;

*  Bi-continuous Nanoemulsions.

In all three types of nanoemulsions [17], the sys-
tem is stabilized by an appropriate combination of sur-
factants and/or co-surfactants.

Components of Nanoemulsion

The main components of Nanoemulsions are as fol-
lows:

* oil;

e surfactants;

* co-surfactants.

Nanoemulsions are colloidal dispersions composed
of an oil phase, aqueous phase, surfactant and cosur-
factant at appropriate ratios. Unlike coarse emulsions
micronized with external energy nanoemulsions are based
on low interfacial tension. This is achieved by adding a
co-surfactant, which leads to spontaneous formation of
a thermodynamically stable nanoemulsion. The droplet
size in the dispersed phase is very small, usually below
140 nm in diameter, which makes the nanoemulsions
transparent liquids [23]. In principle, nanoemulsions can
be used to deliver drugs to the patients via several routes,
but the transdermal application of nanoemulsions has
gained increasing interest.

The surfactants used to stabilise such systems may be:
*  non-ionic;

e zwitterionic;

e cationic;

* anionic.

A combination of ionic and non-ionic surfactants
can be very effective in stabilization of nanoemulsions.
Attempts have been made to rationalise the surfactant
behaviour in terms of the hydrophilic-lipophilic balance
(HLB)[3], as well as the critical packing parameter (CPP).
[7, 10] The HLB takes into account the relative contri-
bution of hydrophilic and hydrophobic fragments of the
surfactant molecule. It is generally accepted that low
HLB (3-6) surfactants are favoured for the formation

of w/o nanoemulsions, whereas surfactants with high
HLBs (8-18) are preferred for the formation of o/w na-
noemulsion systems.

Methods of Preparation of Nanoemulsions

High Pressure Homogenization

This method makes use of high-pressure homogeni-
zer/piston homogenizer to produce nanoemulsions of
extremely low particle size (up to 1 nm). During this
process, several forces, such as hydraulic shear, intense
turbulence and cavitation, act together to yield nanoemul-
sions with extremely small droplet size. The resultant
product can be re-subjected to high-pressure homogeniza-
tion until a nanoemulsion with the desired droplet size and
polydispersity index is obtained. The production of small
droplets (submicron) requires application of high energy.

Microfluidization

Microfluidization is a patented mixing technology,
which makes use of a device called microfluidizer. This
device uses a high-pressure positive displacement pump
(500-20,000 psi), which forces the product through the
interaction chamber consisting of small channels called
“microchannels”. The product flows through the micro-
channels on to an impingement area resulting in very
fine particles of the submicron range. The two solutions
(aqueous phase and oily phase) are combined together
and processed in an inline homogenizer to yield a coarse
emulsion [15]. The coarse emulsion is introduced into
a microfluidizer where it is further processed to obtain
a stable nanoemulsion. The coarse emulsion is passed
through the interaction chamber of the microfluidizer re-
peatedly until the desired particle size is obtained. The
bulk emulsion is then filtered through a filter under ni-
trogen to remove large droplets resulting in a uniform
nanoemulsion.

Phase Inversion Temperature Method

Phase inversion temperature (PIT) method employs
temperature-dependent solubility of nonionic surfactants,
such as polyethoxylated surfactants, to modify their af-
finities for water and oil as a function of the temperature.
It has been observed that polyethoxylated surfactants
tend to become lipophilic on heating owing to dehydration
of polyoxyethylene groups. This phenomenon forms a
basis of nanoemulsion fabrication using the PIT method.
In the PIT method, oil, water and nonionic surfactants
are mixed together at room temperature. This mixture
typically comprises o/w microemulsions co-existing with
excess oil, and the surfactant monolayer exhibits posi-
tive curvature. When this macroemulsion is heated gradu-
ally, the polyethoxylated surfactant becomes lipophilic
and at higher temperatures, the surfactant gets completely
solubilized in the oily phase and the initial o/w emul-
sion undergoes phase inversion to w/o emulsion. The
surfactant monolayer has a negative curvature at this
stage. This method involves heating of the components
and it may be difficult to incorporate thermolabile drugs,
such as tretinoin and peptides, without affecting their
stability. Although it may be possible to reduce the PIT
of the dispersion using a mixture of components (sur-
factants) with suitable characteristics, in order to mini-
mize degradation of thermolabile drugs.
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Solvent Displacement Method

The solvent displacement method for spontaneous
fabrication of nanoemulsion has been adopted from the
nanoprecipitation method used for polymeric nanopar-
ticles. In this method, the oily phase is dissolved in wa-
ter-miscible organic solvents, such as acetone, ethanol
and ethyl methyl ketone. The organic phase is poured
into the aqueous phase containing a surfactant to yield
a spontaneous nanoemulsion by rapid diffusion of the
organic solvent. The organic solvent is removed from
the nanoemulsion by a suitable means, such as vacuum
evaporation. Spontaneous nanoemulsification has also
been reported when the solution of organic solvents
containing a small percentage of oil is poured into the
aqueous phase without any surfactant.

Phase Inversion Composition Method (Self-Nano-
emulsification Method)

This method has drawn a great deal of attention from
scientists in various fields (including pharmaceutical
sciences) as it generates nanoemulsions at room tempera-
ture without use of any organic solvent and heat. Kineti-
cally stable nanoemulsions with the small droplet size
(~50 nm) can be generated by the stepwise addition of
water into the solution of a surfactant in oil with gentle
stirring and at constant temperature. The spontaneous
nanoemulsification has been related to the phase transi-
tions during the emulsification process and involves la-
mellar liquid crystalline phases or D-type bicontinuous
microemulsion during the process. Nanoemulsions ob-
tained from the spontaneous nanoemulsification process
are not thermodynamically stable, although they might
have high kinetic energy and long-term colloidal stability.

Application of nanoemulsions

Nanoemulsions containing pharmaceutically active
agents can be used for production of pharmaceuticals,
the nanoemulsion being mixed as the active component
with a solid or liquid vehicle suitable for therapeutic ad-
ministration. The mixture can be in the medicinal form
required. For example, it can be produced in such me-
dicinal forms as ampoules, especially sterile solutions
for injections and infusions or for oral application; eye
drops and nose drops containing various excipients; non-
dosing and dosing aerosols containing propellants and
stabilizers; hydrophilic and hydrophobic gels and oint-
ments; o/w or w/o creams; lotions and pastes.

Ocular Delivery

Oil-in-water emulsions are being explored for im-
proved topical lipophilic drug delivery to the eye. Lipo-
philic drug loaded o/w ocular emulsions provide equiv-
ocally a better balance between ocular bioavailability
improvement and the patient comfort following topical
instillation into the eye e.g. Piroxicam, pilocarpine, in-
domethacin, cyclosporine A [22].

Percutaneous Route

Many drugs exhibit low skin penetration, which re-
sults in poor efficacy. As opposed to common chemical
skin penetration enhancers, organic solvents, which are
generally associated to some degree with skin irritation,
toxicity and sensitization, a solvent free topical vehicle
based on drug entrapment in the o/w emulsion droplets

of submicron size is more efficacious in terms of per-
cutaneous absorption with possibly devoid of adverse
effects. In addition, the uniqueness of the large inter-
nal hydrophobic core of o/w submicronized emulsion
droplets allows high solubilization capacity for water
insoluble topically active medicines and also provides
water penetration, an excellent softener, to the skin e.g.
Diazepam, a-tocopherol, antifungal drugs (econazole or
miconazole nitrate), EMLA (eutectic mixtures of local
anaesthetic) have proven to be useful medicines even
for children. The mixture is an emulsion containing li-
docaine and prilocaine. This cream gives an effective
deep sedation [22].

Nasal Route

The nasal route has received great attention due to
number of advantages over parenteral and oral admi-
nistration especially by-passing the liver metabolism. Na-
noemulsions increase absorption by solubilizing the drug
in the inner phase of an emulsion and prolonging the
contact time between emulsion droplets and nasal mu-
cosa e.g. a lipid soluble rennin-inhibitor was incorpo-
rated into an o/w emulsion. Enhanced and prolonged
in vivo nasal absorption was observed in the emulsion
compared to the aqueous suspension. Other drugs, which
have been formulated for nasal delivery, are insulin and
testosterone.

Pulmonary Delivery

A novel pressurized aerosol system has been devised
for the pulmonary delivery of salbutamol using leci-
thin-stabilized microemulsions formulated in trichloro-
trifluoroethane [8].

Use of Nanoemulsions in Cosmetics

Due to their lipohilic interior, nanoemulsions are more
suitable for the transport of lipophilic compounds than
liposomes. Similar to liposomes, they support the skin
penetration of active ingredients and thus increase their
concentration in the skin. Another advantage is the small-
sized droplet with its high surface area allowing effec-
tive transport of the medicine to the skin. Furthermore,
nanoemulsions gain increasing interest due to their own
bioactive effects. This may reduce the trans-epidermal
water loss (TEWL), indicating that the barrier function of
the skin is strengthened. Nanoemulsions are acceptable
in cosmetics because there is no inherent creaming, sedi-
mentation, flocculation or coalescence observed within
macroemulsions. The incorporation of irritating surfactants
can often be avoided by using high-energy equipment
during manufacturing [19].

Antimicrobial Nanoemulsions

Antimicrobial nanoemulsions are oil-in-water droplets
that range from 200-600 nm. They are composed of oil
and water and are stabilized by surfactants and alcohol.
The nanoemulsion has a broad spectrum activity against
bacteria (e.g., E. coli, Salmonella, S. aureus), enveloped
viruses (e.g., HIV, Herpes simplex), fungi (e.g., Can-
dida, Dermatophytes), and spores (e.g., Anthrax). The
nanoemulsion particles are thermodynamically driven
to fuse with lipid-containing organisms. This fusion is
enhanced by the electrostatic attraction between the ca-
tionic charge of the emulsion and the anionic charge
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on the pathogen. When enough nanoparticles fuse with
the pathogens, they release part of the energy trapped
within the emulsion. Both the active ingredient and the
energy released destabilize the pathogen lipid mem-
brane, resulting in cell lysis and death [22].

CONCLUSIONS

The importance of design and development of emul-
sion nanocarrier systems aimed at controlling and/or im-
proving required bioavailability levels of therapeutic
agents cannot be overemphasized. Nanoemulsions are
promising as useful dispersions of deformable nanoscale

droplets that can have different flow properties and op-
tical properties ranging from opaque to nearly transpar-
ent. Moreover, it is very likely that nanoemulsions will
play an increasingly important role commercially. Na-
noemulsions offer several advantages for the delivery
of drugs and are thus receiving increasing attention as
drug carriers for improving the delivery of active phar-
maceutical ingredients. They are applicable for almost
all routes of delivery, and therefore, are promising for
different fields, for example, for cosmetics, pharmacy
or biotechnology.
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HAHOEMYIbCIi AK NEPCMEKTUBHI CACTEMU JOCTABKW NIKAPCbKUX 3ACOEIB

10.B.Cokorsoe

Knroyoei cnoea: HaHoemyrnbcii; docmaeka rikapcbKux 3acobig; Memod rpu2omyeaHHsi;

6iodocmyrnHicmeb

HaHoemynbcii € nepcnekmusHUMU y chapmayeemudyHil npomMucriogocmi 3ag0siKu 8UUOMY 3HA4YEHHIO
b6io0ocmynHocmi ma 36irbWeHH cmpoKy rpudamHocmi ghapmau,esmuyHoi npodykuii. HaHoemyrnbcii—
rpo30opi, mepMoOUHaMiYHO cmiliki, i30mpornidHi piOki cymiwi onii, 00u, cypcghakmaHmy i Ko-cypghak-
maHmy. BOHU € eMyrnbcissmu 3 cepelHiM po3MipoM YacmuHOK 8i0 5 HM 0o 100 HM. Po3mip YacmuHOK
3anexums 8i0 cknady emyrbcil. YacmuHKu MOXymb iCHyg8amu y ¢hopmax «orsisi-8-800i» abo «e8oda-
8-01ii», 8 AKUX A0POM YaCMmUHKU € onisi Yu 8o0a. HaHoemyrbcii Oyxe nowupeHi 8 pisHUX 2asny3sX,
Hanpuknad, y eupobHuymei nikie abo xap4yositi mexHonoezii. HaHoemynbcii — nepcnekmusHul mpaHc-
nopmHud 3acib 05 nikapcbKux 3acobie, siki € no2aHo po34YUHHUMU y 800i. 30amHicmb HaHOeMyrlb-
Cill PO34UHAMU Y 8E/IUKUX KillbKOCmsX 2i0poghOobHI peqosuHU, a maKoX 3axuujamu peqyosuHU 8id
2idponisy ma ghepmeHmornizy pobums ix ideansHUMU 3acobamu 0nisi napeHmepasbHoi docmasku JIP.
Yacmoma i 0o3ysaHHs1 iH’eKUil MOXXymb 6ymu 3MeHWeHi Ha npomsidi cbo2o repiody meparii, m. 5.
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ui emyrnscii 3abeaneqytomes 1OCMyrnog8e ma KeposaHe 8UBINIbHEHHS NlIKapCbKux 3acobie 8rpodosx
mpusanozo nepiody vyacy. HaHoemynbcii Mmaromb 6a2amo nepesaz; Hanpukiad, 36inbUWeHHST po3-
YuHHOCMI JliKie, 8iOMiHHa mepmoduHamiyHa cmabifibHicmb, fie2kicme 8UpPObHUYMEa i MPOHUKHEHHST
8 opzaHu ma/abo mkaHUHU, Wo pobums ix 8axugumMmu cucmemamu 0oCmasKu JikapCbKux 3acobis.
Kpim moeo, gidcymHicmb ¢brioKynsuii, ceOumeHmauii ma po3wapyeaHHsi 8 noedHaHHI 3 86/IUKOHO r1/10-
Wieto MoeepxHi € Hass8HO NMepesazoro y MOPIBHSIHHI 3 eMybCiIMU 3 8€JIUKUM PO3MIPOM YacmUHOK.
HaHoemynbcii, wjo micmsams ¢hapmauyesmuyHO akmueHi iHepedieHmu, MoxXymbe 6ymu eukopucma-
Hi 81 ompuMaHHs1 ¢hapMauesmuyYHUX rpernapamis, 8 KUX HaHOeMYysbCii 3MillyrombCs 8 SsKocmi
aKmueHO20 KOMINoHeHmMy 3 meepoum abo pidkum Hociem, npudamHum 01T mepanesmu4yHo20 3a-
cmocyeaHHs. Cymiwi MoxxHa Hadamu HeObXiOHy nikapCbKy ¢hopMy: pO34UHY, 8 M. Y. iH'€KUIlIHO20,
iHgby3iliHO20 i 811 MepopanibHO20 3acMOCy8aHHsI; O4YHUX Kparerb i Ha3anbHUX Kpanesb, UWo Micmsamb
pisHoMaHImHi AOroMiKHI pe4o8UHU; aepo3orieli — 00308aHUX YU HEA0308aHUX, sIKi Micmsimb rpo-
neneHmu i cmabinizamopu; 2idpoghinbHUX i 2idpohobHUX 2efig i Ma3el; Kpemie «o/8» abo «8/0»;
JiocboHig abo nacm.

HAHO3MYJIbCUU KAK MEPCMNEKTUBHBLIE CUCTEMbI JOCTABKU NNEKAPCTBEHHbIX
CPEAOCTB

FO.B.Cokornoe

Knroyeenie cnoea: HaHOIMYyrnbcusi; docmaska fieKapCmeeHHbIX cpedcme; Memod rpu2omoerieHuUs;
6uodocmynHocmb

HaHoamynbcuu nepcriekmusHbl 8 ¢hapmMauesmuyeckoll MpombiweHHocmu 6rnazodapsi 8bicokol buo-
docmynHOCMU U y8eslU4eHUI0 CpoKa XpaHeHusi ghapmayesmudeckol npodykyuu. HaHoamynscuu —
rpo3payHbie, MepMoOUHaMUYECKU CMoOLKUe, U30mporudyeckue XuoKue cMmecu mMacsa, 800bl, cypghak-
maHma u ko-cypghakmaHma. OHU A6/1110mCcs 3MySIbCUSIMU CO CPEOHUM pa3MepoM Yacmuy, om 5 HM
8o 100 Hm. Pasmep yacmuy 3agucum om cocmasa aMmyrnbcuu. Yacmuuybli Mmo2ym cyuecmeosams
8 ghopme «Macrio-8-800e» U «800a-8-macrie», 8 KOmopbix S0pOM Yacmuubl S67510MCcs Macso unu
g00a. HaHoaMyrbCUU WUPOKO pacrpocmpaHeHbl 8 pa3HbIX OmMpacrsix, Hanpumep, 8 npouzsodcmeaee
Jiekapcme unu nuuiesol mexHonoauu. HaHoamynbcuu — nepcrnekmusHoe cpedcmeo 0Or1si docmasku
JIunogburnbHbIX akmueHbIX ¢hapmauesmuyeckux uHepedueHmos. CriocobHocmb HaHO3MYIbCcul pac-
meopsimb 8 6onblWUX Kortudecmeax audpoghobHble gewecmea, a makxe 3awuuwams eeujecmsa
om audpornusa u chbepmeHmorsu3sa desnarom ux udeasnbHbiMu cpedcmeamu Orisi napeHmeparbHol 0o-
cmasku JIC. Hacmoma u do3a uHbekyuli Moaym 6bimb yMeHbUWEHbI Ha MPOMsiXeHUU 8cea0 rnepuo-
O0a mepanuu, m. K. 3mu aMynbcuu obecrequsarom rnocmerneHHoe U yrpaensemoe 8bic8060X0eHuUe
JiekapcmeeHHbIX cpedcme 8 medyeHue OrnumesibHo20 rnepuoda spemeHU. HaHoamynbcuu umerom
ps0 npeumywiecms. ygenudeHue 6uodocmynHocmu rpernapamos, mepModuHamuyeckasi cmaburib-
HOCMb, 51e2KOCMb MPOHUKHOBEHUSI 8 op2aHbl u/unu mkaHu. Kpome mozo, omcymcmeue ¢brioKKyssi-
yuu, ceQumeHmauyuu U paccrioeHusi 8 codemaHuu ¢ bonbwol nnowadbko No8epxHOCMuU S6/1910m-
CSs1 04eBUOHBIMU MPEUMyU,ecmeamu o CPABHEHUI C IMYSbLCUSMU ¢ 60bWUM pasMepoM Yacmuy,.
HaHoamynbcuu, codepxaujue chapmayesmuyecku akmusHble UH2pedueHmbl, Mo2ym 6bimb UCrOosib-
308aHb! 07151 NOyqeHUs: ¢hapmauesmuyeckux npenapamos, 8 KOmopbiX HaHOIMYbCUU cMewusa-
romcsi 8 Kayecmee akmueHO20 KOMIOHeHma ¢ meepobIM Usu XUGKUM Hocumesiem, nooxoossujum Orsi
meparnesmuyecko2o rpumeHeHusi. CMecu MOXHO ripudams He0OX0OUMYIO 11IeKapCMeEEHHYH hopMy:
pacmeopa, 8 m. 4. UHbEeKUYUOHHO20, UH(hY3UOHHOZ0 U OJis1 MepopasibHO20 NMPUMEHEHUST; 2/1a3HbIX Ka-
nesnb U HasallbHbIX Karesb, cooepxaujux pasfiuyHbie ecriomMozamersibHble seujecmea; a3po3onel —
0o3supyeMbix U Hedo3UpyeMbIX, codepxxalyux npornesnneHmsi U cmabunu3amopsbl; 2u0POGUITLHLIX U
2uOpoghobHbIX 2enell u masell; KpeMos «M/8» Uru «8/M»; TOCbOHO8 UsU nacm.
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Treatment of metabolic disorders in children and adults of all ages is the current serious problem.
Nowadays much attention is paid to the treatment with drugs based on L-carnitine. The drug for
children in the form of a syrup containing L-carnitine has been researched and developed. Drugs
with the dosed L-carnitine for children are absent at the modern pharmaceutical market of Ukraine.
Suitable dosage forms for children of all ages are liquid forms, including syrups. The drug technology
has been developed and tested in the academic research technological laboratory of the National
University of Pharmacy for introduction into the pharmaceutical industry of the country. To develop
this technology the literature has been analyzed,; a number of similar drugs has been identified and
their qualitative composition has been studied. The quantitative composition of the drug developed
has been determined experimentally. Based on the data of the pharmacological activity of L-carnitine
the concentration of the active substance has been selected. The preservatives, modifiers of acid-
base properties and flavours have been selected. The sequence of manufacturing operations, which
allows creating a quality product, has been determined. A stepwise manufacture of the drug in the
flowchart of the technological process has been described. The pharmacotechnological quality
characteristics of the medicinal dosage form proposed, namely the drug appearance, pH, relative
density and transparency of the resulting solution, have been studied. The results of this work have
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been included in the pharmaceutical development of the drug.

The treatment of metabolic disorders is one of the
serious problems in modern medicine. Hundred years
of active research of the metabolic role of L-carnitine
pathogenetically justifies its use in various pathological
conditions both in adults and children, including new-
borns [7, 8, 9].

In recent years much attention is paid to the use of
L-carnitine in pediatrics. L-carnitine is necessary from
the beginning of the child’s life. Taking L-carnitine during
pregnancy has a positive impact not only on the mother’s
state, but also on development and the vital activity of
the fetus, improving the work of the lungs and the car-
diovascular system, as a result, the risk of the sudden
infant death syndrome reduces. Newborns differ by defi-
ciency of the energy metabolism. Disorders of the ener-
gy metabolism and deficiency of carnitine significantly
exacerbate in the case of prematurity, damage of the ner-
vous system, respiratory disorders, cardiovascular disease,
anemia and hyperbilirubinemia. L-carnitine penetrates
into the organism of an infant with the breast milk or
artificial feeding.

The positive action of L-carnitine has been revealed
in different spheres of the neuropsychic response due to
neurodynamic processes improvement, their activation,
switching and regulation; it provides increase of the re-
sistance to physical, intellectual and emotional loads.
The most expressed positive effect of the drug is ob-
served with the prolonged use (several months without
a break), especially in cases of high exhaustion, psy-
chophysical overload and in gross organic lesions of the
nervous system [1, 9-14].

L-carnitine is used in pediatrics in the composition
of drugs for adults “Cardonat” and “Trimetabol”, in pa-
tient information leaflets dosages for children are given,
but there are no dosage forms for children. Earlier in the
review article we proved the relevance and appropriate-
ness of introduction of a dosage form with L-carnitine
for children into medical practice [3, 6].

According to the guidelines of the European Medi-
cines Agency EMEA “Formulations of choice for the pe-
diatric population (EMEA/CHMP/PEG/196810/2005)”
and ICH E11 “Clinical Investigation of medicinal pro-
ducts in the pediatric population” these patients are usu-
ally in a high-risk group:

» premature infants (aged less than 37 weeks);

* newborns (aged 0-28 days);

* younger children (aged from 1 month to 2 years);
 children of the preschool age (aged from 2 to 5 years).

For these patients mainly drugs that are adminis-
tered orally (syrups, solutions, drops, suspensions) are
used with the concentration of the active ingredient,
convenient dosing in proportion to the body weight of
the child. It is undesirable to use certain preservatives
(benzyl alcohol, salts of benzoic acid, lactic acid, etc.),
sweeteners (aspartame, xylene, etc.), some flavouring
and colouring agents. After the analysis of the current
scientific data the composition of the dosage form for
children in the form of the syrup based on L-carnitine
has been selected.

The syrup of L-carnitine, 10%, belongs to drugs of
the metabolic action with the anabolic effect. It shows
neuro-, hepato-and cardio protective effects, improves
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Table 1

Functional purpose of components [5]

The name Functions The influence on technological parameters and characteristics
of excipients in a dosage form of the finished product
Sorbitol Preservative, Introduceed into the composition of a drug as a sweetener and preservative.
sweetener (flavour | The coefficient of sweetness in relation to sucrose is about 0.6; thus, for obtaining
enhancer) a sweet taste the use of rather high concentrations of sorbitol (15-20% or
higher) is required. It has a marked osmotic effect, reduces the activity of
water in solutions, and due to it the environment that is unfavourable for
microbial growth creates. The concentration of sorbitol being more than
30-35% is sufficient to obtain stable solutions, the concentration of sorbitol
that is less than 10% does not provide the conservative effect
Citric acid Modifier of acid- Introduced into the formulation as a modifier of acidity and preservative.
(monohydrate) base properties, Introduction of citric acid shifts pH to the acidic medium, and it increases the
preservative resistance of the active substance to oxidation, improves taste characteristics,
and provides additional preservative effect due to the influence of micro-
organisms on the citric acid cycle. It inhibits malate dehydrogenase, isocitrate
dehydrogenase, succinate dehydrogenase and other enzymes of bacteria
Food flavouring Flavour Introduced into the drug for odour correction
(lemon, orange, mint)
Purified water Solvent Creates the required concentration of the active ingredient and excipients

transmission of nerve impulses in synapses and axons
by increasing neurotransmitters and the lipid metabolism,
stimulates the cellular immunity, reduces the symptoms
of physical and mental fatigue. It is indicated for use
primarily in infants and children up to 2-5 years old with
the primary and secondary carnitine-deficiency condi-
tions and it is possible to use in older children.

Taking into account the abovementioned we set a
goal to develop the technology of a dosage form for
children that contains L-carnitine for further introduc-
tion into the pharmaceutical production.

Experimental Part

When developing pediatric drugs the following as-
pects be must taken into account: the age category of
patients treated by the given drug, interaction of the ac-
tive ingredient with excipients, possible side effects of
preservatives, sweeteners, colouring agents and other
excipients used in creation of a dosage form for chil-
dren. The most common dosage forms for children are
syrups. They are thick, clear liquids containing one or
more active substances dissolved in concentrated aqueous
solutions of sucrose or other sugars, and they have a typi-
cal taste and odour depending on the composition [2].

To achieve this goal we set the following tasks:

* to determine the qualitative composition of the drug
base according to the literary analysis of the existing
similar drugs with L-carnitine;

* to select the quantitative content of the drug base;

» to develop the manufacturing technology for the drug;

* to study the pharmacotechnological indicators of the
dosage form developed.

L-carnitine is very soluble in water and very hygro-
scopic. Solubility in water is 2500 mg/ml. Considering
the high hygroscopicity the crystalline L-carnitine is
used mainly in liquid dosage forms and beverages and
practically is not used in solid dosage forms (without
coating), BAA (SHP) and dry food products. In neutral
and weakly acidic aqueous solutions L-carnitine is sta-

ble, but in long storage in the alkaline or oxidized me-

dium it gradually decomposes especially at high tem-

peratures (above 90°C).

L-carnitine is thermostable (at 60°C and 90°C) in a
dry state and in solutions.

Excipients containing in the syrup of levocarnitine,
10%, used in its development are described in the Euro-
pean Pharmacopoeia and included in “The list of names
of excipients containing in the composition of drugs”
approved by the Ministry of Public Health of Ukraine
from 19.06.2007, No.339 [4].

The syrup of levocarnitine, 10%, contains excipi-
ents having the following functions: preservatives, pH
modifiers, sweeteners and flavouring agents (flavours
of taste and odour) (Table 1).

Development of the drug — the syrup of levocarni-
tine, 10%, was conducted using the substance of levocar-
nitine by NANJING PHARMACEUTICAL FACTORY
company from China according to the following stages:
» the study of the compositions of the existing analo-

gues of the drug and physicochemical and techno-

logical properties of the drug components;

» the experimental testing of the composition of com-
ponents and its correction for providing the necessary
technological and organoleptic properties.

Several pharmaceutical formulations of excipients
in different proportions were composed on the basis of
analysis of the component composition of the drugs-ana-
logues described in literature, the results of determina-
tion of physicochemical and technological properties of
the substance, scientific data about the pharmacological
activity of L-carnitine.

The concentration of the active ingredient (10%)
was selected on the basis of the available pharmaco-
logical data taking into account the ease of dosing for
groups of children of diferent age.

Special requirements to drugs for children require
minimizing the possible negative effects on the child’s
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Table 2
The preservative action and organoleptic properties of sorbitol in different concentrations
Concentration 10.0% 20.0% 30.0% 45.0%
Preservative action * * ** Fax
Taste + + ++ +++

Note. Preservative action: * — weak effect; ** — Moderate effect; *** — Pronounced effect. Sweet Taste: + — Unexpressed; ++ — Weakly

expressed; +++ — Expressed

Table 3
The content of a flavoring in the dosage form
Concentration 0.02% 0.03% 0.05% 0.075% 0.10%
Odour + ++ ++ +++ ++++
Note: + — Weakly expressed; ++ — Distinct, pleasant; +++ — Strongly expressed; ++++ — Strongly expressed (unpleasant)
organism together with preservation of high organo- Table 4

leptic properties. It is known that such preservatives as
benzoic acid and its salts increase the risk of hepatitis
B in infants, benzyl alcohol is toxic and causes allergic
reactions in infants and children under 3 years, the con-
centration of ethanol in the drug for children under 3
years should not exceed 0.5%. The choice of a sweeten-
er is limited by a possible negative effect due to aspar-
tame, some sugars, etc., or unsatisfactory organoleptic
and technological properties (glyciram thaumatin, etc.).

Organoleptic properties were evaluated by selecting
the concentration of the main taste in relation to taste of
the solution taken from a standard with a bitter-astrin-
gent taste (Table 2).

Substances, which structure is the closest to the struc-
ture of natural substances, have qualitative organoleptic
and technological properties, therefore, sorbitol in com-
bination with citric acid, sorbic acid, some sweeteners
approved for use in drugs for newborns (sucralose, neo-
hesperydyn, etc.) and flavourings with the odour of mint,
lemon and orange approved for use in food products
and drugs have been offered as the substances provi-
ding organoleptic and preservative properties.

The concentration of sorbitol of 45% was selected
on the basis of available data on the preservative effect
of sorbitol at different concentrations taking into account
the maximum recommended daily dose of sorbitol.

The concentration of flavours was chosen experimen-
tally. The content of a flavouring (mint, lemon, orange)
in the dosage form is given in Table 3.

The composition of the medicinal form
of levocarnitine syrup, 10%, for children

The name of the component Amount, g
Levocarnitine 10.000
Sorbitol 45.000
Citric acid 1.000
Flavouring (mint, lemon, an
ore;r:;ue) g (mint, lemon, and 0.037
Purified water less than 100.000 ml

Thus, the optimal amount of a flavouring in the do-
sage form is 0.03%.

Results and Discussion

On the basis of the data concerning the pharmaco-
logical activity of levocarnitine the concentration of the
active substance has been chosen, and experimentally the
concentration of excipients in the dosage form of levo-
carnitine syrup, 10%, for children has been determined.

Based on the results obtained the composition of
the drug has been suggested; it is given in Table 4.

The manufacturing technology of the drug developed
(Figure) is acceptable for the enterprises, which produce
liquid dosage forms and can be introduced into pharma-
ceutical manufacture with the purpose of expanding the
nomenclature of domestic products.

In the process of our experiment the control of the
samples quality was conducted by the pharmacotechno-

Table 5
Pharmacotechnological indicators of quality of levocarnitine syrup, 10%
The name of the The requirements of the SPhU Actual results
component
Description A transparent colqurless liquid with a sour- A transparent colqurless liquid with a sour-
(visually) sweet taste and with odour t.hat is typical of the | sweet taste and with odour t.hat is typical of the
respective flavour (lemon, mint, orange) respective flavour (lemon, mint, orange)
pH From 4.5 to 5.2 (SPhU 2.2.3.) 4.81
Relative density From 1.14 to 1.22 (SPhU 2.2.5. method 1) 1.19
Trans_parency of the |The solution should be transparent transparent
solution (SPhU 2.2.1.)
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Fig. The technological flowchart of the drug production

Note: Critical stages and critical points in the production process are marked in a grey colour.

logical indicators of the drug developed. They are shown
in Table 5.

CONCLUSIONS

1. The literary analysis conducted has proven the expe-
dience of using drugs containing L-carnitine for the treat-
ment of disorders of the energy metabolism in children.

2. The qualitative and quantitative analysis of exci-
pients in the compositions of the available drugs with
L-carnitine has been performed. The results of this work

have been included in the pharmaceutical development
of the drug.

3. In the research technological laboratory at the
National University of Pharmacy the technology of a
liquid dosage form for children in the form of a syrup
has been developed.

4. The pharmacotechnological characteristics of the
product developed have been studied. The composition of
the drug corresponds to the requirements of the SPhU.
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PO3POBKA OUTAYOI NIKAPCbKOI ®OPMU 3 L-KAPHITUHOM

O.M.Be3yacHrok, T.B.36opoecbka, C.M.KosaneHko

Knroyoei cnoea: supobHUUMeo dumsiHux fikapcbKux ¢hopm; L-kapHimuH; cupor

JlikysaHHss memaborniyHux poanadie y dimeli pi3HO20 8iKy ma OOPOCIIUX € Cy4YaCHOK i CKITadHOK rpo-
6riemoro cb0200eHHs1. Beruka ysaza Ha cb0200HI npudinaemscs fiKysaHHIO rpenapamom Ha OCHOS8I
L-kapHimuHy. lNpoeedeHi Haykosi docrideHHs 3 pO3pObKU fikapCbKo20 npenapamy 0r1s Oimed y chopmi
cupony, wo micmums L-kapHimuH. Ha cydacHoMy ¢ghapmauesemuyHoMy puHKy YkpaiHu eidcymHi rpe-
rnapamu 3 dumsa4Yumu 0o3y8aHHAMU L-kapHimuHy. [pulHamHUMU nikapcbkumu ¢hopmamu 01 dimed
pi3HO20 8iKy € pidki chopmu, 8 momy yucni cuponu. Hamu 6yno po3pobrieHo ma anpobosaHo 8 Ha-
84aribHO-HayKo8ill mexHor1o2idHil rabopamopii nikapcbkux ¢popm HauioHanbHO20 chapmaue8muyHo20
yHigepcumemy mexHorsiog2ito supobHuymea rnpenapamy 0715 8nNposad)KeHHs1 8 ¢hapMayesmuyHy rpo-
mucriogsicmb KpaiHu. [ns po3pobku mexHonoeil 6ynu npoaHarnisosaHi nimepamypHi 0xepena ma eu-
3Ha4yeHo psI0 aHarnoaiyHuUX rpenapamis, O0CNIOKEHO iX sKicHUU cknad. EkcriepumMeHmarnbHUM WIISXoM
8CMaHOBIEHO KiNnbKiCHUU cKnad npenapamy, wo po3pobrnsemscs. Ha nidcmasi daHux npo ¢hapma-
KosoziyHy akmuseHicmb L-kapHimuHy nidibpaHa KoHueHmpauis diro4oi cybemaHnuii. NposedeHo nidbip
KOHcepsaHmig, Moducghikamopie KUCIIOMHO-ITYXXKHUX erlacmugocmeli, Kopu2eHmie 3araxy ma CMaky.
Takox Hamu 6yr10 8cmaHOB/IEeHO MOCTIG08HICMb MEXHOM02IHHUX onepauil, siki d0380M5H0Mb CMBopU-
mu sikicHul npenapam. lNocmaditiHe supobHUYMEo npernapamy suKadeHo 8 br10K-Cxemi mexHoroaiu-
Hoe2o rpouyecy. BusyeHi chapmakomexHoOoaiyHi MoKasHUKU SIKOCMI 3arporoHO8aHol fikapCbKol gpopmu,
a came 308HiwWHIl 8uansad npenapamy, pH, 8i0HOCHa WinbHiCMb ma MPo30picmb OMpPUMaHo20 Po3-
YuHy. Pe3ynbmamu ripogedeHoi pobomu 6ydo eHeceHO 00 ghapmauesmuyHOi po3pobKU rpenapamy.

O S0 N

PA3PABEOTKA OETCKOW NEKAPCTBEHHOW ®OPMbI C L-KAPHUTUHOM

E.M.Be34acHrok, T.B.36opoeckasi, C.H.KoeaneHko

Knroyeesie croga: npou3eodcmeo 0emcKux fiekapcmeeHHbIX popmM; L-KapHUMUH; cuporn

JledyeHue memabonudeckux paccmpoticms y demeli pasHO20 8o3pacma U y 83pO0C/IbIX S815emcsi msi-
XKerol npobremol cospemeHHocmu. borbuioe sHUMaHuUe ce2odHs ydernsaemcs 1e4eHuro npenapama-
Mu Ha ocHose L-kapHumuHa. [posedeHbl Hay4yHble uccriedo8aHusi 1o paspabomke fieKapcmeeHHO20
npenapama 0ns demel 8 ¢hopMe cuporna, codepxauie20 L-kapHUMUH. Ha coepemeHHOM ¢hapmaues-
MUYECKOM pbIHKE YKpauHbl omcymcmeyrom rpenapamsi ¢ 003uposkamu 011 demel ¢ L-KapHUMUHOM.
lMpuemnembimu nekapcmeeHHbIMU ¢hopmamu Or1s1 demel pa3Ho20 8o3pacma s6rsomes Xudkue gop-
Mbi, 8 MOM Yucne cuporbl. Hamu bbina paspabomaHa u anpobuposaHa 8 y4ebHo-Hay4HOU mexHooau-
yeckol ntabopamopuu fiekapcmeeHHbIx ¢hopm HayuoHanbHo20 ¢hapmayesmu4yecKkoeo yHusepcumema
mexHoso2us rpoudsodcmea rpernapama 0551 BHEOPEHUS 8 hapMaue8muUYeCcKy MPOMbILUIEHHOCTb
cmpatbl. [ns paspabomku mexHomoauu Oblniu npoaHanu3upo8aHbl iumepamypHbIe UCIMOYHUKU U Oripe-
OerieH psi0 aHasio2UYHbIX rpenapamos, ucciedosaH Ux Ka4eCmeeHHbIU cocmas. JKcriepuMeHmaribHbIM
rymem ycmaHO8&/IeH KO/Tu4ecmeeHHbIl cocmae paspabambeieaemMozo ripenapama. Ha ocHogaHuu OaH-
HbIX 0 ghapmakornoaudeckol akmusHocmu L-kapHumuHa nodobpaHa KoHyeHmpauus deticmsyrowieli
cybecmanyuu. lNposedeH nodbop KoHcepeaHMOo8, MOAUUKamMopo8 KUCIOMHO-WEN0YHbIX c80lCmS, KO-
pueeHm 3araxa u ekyca. Takxe Hamu bblnia ycrmaHoesneHa rnocsiedosameribHOCMb MEXHOI02UYECKUX
orniepayuti, Komophble r10360115M co30ampe Ka4ecmeeHHbIU rpernapam. [TocmaduliHoe rpou3sodcmeo
ripernapama u3roXeHo 8 brIoK-CXemMe mexHOI02U4YecKoeo npouecca. M3yqeHb! ghapmMakomexHomoauye-
CKUE riokaszameru Kkadecmea rnpedrioxeHHOU f1ekapcmeeHHoOU ¢hopMbl, a UMEHHO 8HeLUHUU 8ud rpe-
napama, pH, omHocumernsHas NIoMHOCMb U PO3payYHoCMb osly4eHHO20 pacmeopa. Pe3yrnbmamei
nposedeHHoU pabomai bbiru 8HECEHbI 8 chapMay,esmuyecKyto paspabomky rpernapama.
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DEVELPOMENT AND EVALUATION OF VALIDATION
CHARACTERISTICS OF THE QUANTITATIVE DETERMINATION
METHOD FOR LORATADINE IN THE SYRUP

A.V.Glushchenko, V.A.Georgiyants, N.Yu.Bevz

National University of Pharmacy

Key words: validation; pharmaceutical analysis, spectrophotometry, loratadine; syrup

The problem of allergic diseases growth is quite urgent in the world: up to 40% of the adult population
and 10-12% of children suffer from this disease. According to the data of epidemiologic studies,
the most widespread diseases are bronchial asthma, allergic rhinitis and atopic dermatitis. Among
avaliable antihistamine drugs loratadine is one of the most common, it is used for elimination of allergic
manifestations both in adults and children. Since for adherence to specifications of the technological
process when manufacturing medicines it is necessary to have the developed and validated methods
for the quality control, we have proposed a new method for quantitative determination of loratadine
in the syrup by the spectrophotometric method. When studying the character of loratadine spectra
in alcohol, 0.1 M solution of hydrochloric acid and 0.1 M solution of sodium hydroxide it has been
found that the best solvent is 0.1 M solution of hydrochloric acid. The assay was performed by the
standard method at the wavelength of 278 nm. The effect of excipients of the syrup was removed
by their extraction with ether. The validation characteristics of the method (robustness, accuracy
and convergence, linearity, precision) have been determined. The evaluation of such validation
characteristics obtained as accuracy (0.18% < 1.64%), convergence (1.6% < 3.2%), intermediate
precision (0.62% < 4.80%) allows to control the quality of loratadine in other laboratories according to

the method recommended.

In recent years the concept of pre-asthma — the state
combining a number of pathological signs has been form-
ed. According to the studies they are precoursors of de-
velopment of the real asthmatic attacks. Among them
there are various kinds of allergy (allergic rhinosinuso-
pathy, enteropathy, medicamental dermatitis) and immu-
nological disorders (complement deficiency state, IgE
hyperproduction, etc.). In this regard, the medicinal effect
on this state is in fact prophylaxis of bronchial asthma.

New antihistamine drugs (H,-receptor antagonists)
are referred to the medicines that are successfully used
in the treatment and prevention of seasonal allergic rhi-
nitis, allergic conjunctivitis. Unlike the medicines for
treating allergic manifestations used for a long period
of time, new medicines do not provide a sedative ac-
tion, do not possess antiserotonin, anticholinergic and
a-blocking properties; and it allows to use them more
widely in a certain patient population [8].

Loratadine is one of the representatives of the group
of antihistamines of the second generation that block
H,-receptors. Medicines of this group reduce the body’s
response to histamine, eliminate unstriated muscles spasms
and prevent development of the tissue edema induced
by histamine, reduce the capillary permeability, decrease
the hypotensive action of histamine and allergic reac-

tions. Under the effect of antihistamine drugs the hista-
mine toxicity decreases.

The method of liquid chromatography is widely ap-
plied for quantitative determination of loratadine both
in the pure form and in the combination with other me-
dicinal substance in dosage forms [6, 9-11]. But, from
our point of view, especially when using in industrial
manufacture, spectrophotometric method for loratadine
determination can be the most suitable and economical.

The aim of the work is to develop the method for
spectrophotometric quantitative determination of lora-
tadine in the syrup for the subsequent application in ana-
lysis of medicinal forms.

Materials and Methods

Claritin syrup, batch IANNAS59001, manufactured
by Schering-Plough Labo NV, Belgium; the substance
of loratadine, batch LRD/0909180, manufactured by Va-
sudna Pharma Chem Limited were used in the research.

The following analytical equipment was used: a
“Thermo scientific Evolution 60S” spectrophotometer,
“AXIS” balances. The measuring glassware of class A,
excipients (glycerine, polypropylene glycol, sodium ben-
zoate) and reagents meeting the requirements of the
State Pharmacopoeia of Ukraine (SPhU) were used for
the work [1-5].
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Fig. 1. The UV-spectrum of 0.001% loratadine solution in ethanol (1), in 0.1 M solution

Results and Discussion

To solve the task we recorded UV-spectra of 0.001%
loratadine solution in ethanol, 0.1 M solution of hydro-
chloric acid and 0.1 M solution of sodium hydroxide.

The UV-spectrum of 0.001% loratadine solution in
ethanol recorded in the range from 220 nm to 320 nm
is given in Fig 1. As it is seen from Fig. 1, the UV-spec-
trum of alcohol solution has the absorption maximum
at the wavelength of 248 nm, which is conditioned by
the presence of the aromatic ring in the molecule of the
medicine. When changing the solvent to 0.1 M solution
of sodium hydroxide the character of the spectrum does
not practically change and the maximum is observed at
the wavelength of 246 nm. In case of using 0.1 M solu-
tion of hydrochloric acid as a solvent one can observe
that the character of the spectrum changes and the maxi-
mum is observed at the wavelength of more than 278 nm
(Fig. 1).

All active substances and excipients of the syrup dis-
solve in 0.1 M solution of hydrochloric acid. Thus, we
were used exactly this solvent. It has been experimen-
tally proven that excipients affect the intensity of the
UV-spectrum of loratadine (Fig. 2).

As can be seen from Fig. 2, UV-spectra of the syrup
(2) and loratadine (1) completely coincide in the given
wavelength range, but the optical density of the solu-
tion of the syrup at the wavelength of 278 nm is higher
(A, > A)) than in the solution of loratadine in the same
concentration. To eliminate the impact of excipients on
the optical density value they were extracted from the
syrup with the organic solvent (Fig. 3).

As the research results show, conformity of the opti-
cal absorption of loratadine in 0.1 M solution of hydro-

of sodium hydroxide (2) and in 0.1 M solution of hydrochloric acid (3).

chloric acid to Bouguer-Lambert-Beer law is observed
in the concentration range of 4.0x104-4.0x10-%, the
specific absorption indicator is from 233 to 245.

The method was metrologically standardized on the
model mixtures. It has been found that the relative error
of an individual determination +2.22% does not exceed
the allowable deviation interval for the active substance
in the syrup (£10%). The method developed has been
used for quantitative determination of loratadine in the
syrup.

The method for determination of loratadine in the
syrup:

Place 20.00 ml of the syrup into a 100 ml volumet-
ric flask, dilute with 1 M solution of hydrochloric acid
to the volume and mix.

Transfer 10.00 ml of the solution obtained into a sepa-
rating funnel and extract each 5 ml three times with di-
ethyl ether. Separate the organic layer. Place the aqueous
layer into a 100 ml volumetric flask, add 10 ml of 1 M

3h

254
2
1.5
1 1

0.5 4

0 T T T T 1
220 240 260 280 300 320
A,nm

Fig. 2. The UV-spectrum of loratadine in 0.1 M solution
of hydrochloric acid (1) and the UV-spectrum of the syrup
components in 0.1 M solution of hydrochloric acid (2).
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Fig. 3. The UV-spectrum in 0.1 M solution of hydrochloric acid: 1 — loratadine

and 2 — the syrup components after extraction with ester.

Table 1

Stability of solutions in time
t, min 0 15 30 45 60 Mean RSD % A% maxd, %
A, 0.5824 0.5825 0.5822 0.5828 0.5829 0.5826 0.043 0.09 154
A 0.5835 0.5836 0.5834 0.5835 0.5838 0.5833 0.084 0.18 )

solution of hydrochloric acid and dilute to the volume
with purified water.

Measure the optical density of the solution obtained
at the wavelength of 278 nm in a cuvette with the layer
thickness of 10 mm using 0.1 M solution of hydrochlo-
ric acid as a reference solution.

Concomitantly measure the optical density of the re-
ference solution of loratadine.

Reference solution of loratadine. Weigh accurately
approximately 0.05 g of loratadine and put into 250 ml
volumetric flask, dissolve in 150 ml of 1 M solution of
hydrochloric acid, dilute to the volume with the same
solvent and mix.

Place 10 ml of the solution obtained into a 100 ml
volumetric flask, add 10 ml of 1 M solution of hydro-
chloric acid and dilute to the volume with purified water.

The calculation of the loratadine content in the syr-
up was performed in g per 1 ml of the syrup.

Then some validation characteristics of the method
were studied; they were evaluated according to the cri-
teria given in the SPhU [1-4].

To determine robustness of the method [7], the ef-
fect of placebo on the optical density and stability of
solutions over time were studied. For this purpose mea-
sure the optical density (A,,,) of the blank solution ta-
king not less than three measurements with removing
the cuvette. Concomitantly measure the optical density
(A,) of the reference solution. It was found: A, =0.00102;
A, = 0.5822. The contribution of placebo in the total
absorption of the medicine after extraction with ether
equals o, = 100 x 0.00102/0.5822 = 0.18%.

When determining stability of solutions in time (Tab-
le 1) it has been found that the content of the test solution
and the reference solution does not significantly change
for not less than 1 h (At < maxd = 1.54%).

When studying linearity of the method the reference
solution and the test solutions were prepared by the same
scheme, actual values X; were determined by the ratio
of the mass of the actual weighted amounts of lorata-
dine substances taken for preparing the given test solu-
tion and the reference solution.

Measurement of the optical density for each of 9 test
solutions was conducted three times. The ratio of mean
values of the optical density for each of 9 test solutions and
the mean value of the optical density for the reference
solution was calculated, the values Y, = (A/A_)x100
were obtained. The value Z = 100x(Y/X,) representing
the concentration found (%) to the concentration intro-
duced was also calculated. The results of the calcula-
tions are shown in Table 1. The calculations of the linear
dependence parameters Y; = b x X, + a were performed
by the least square method [2]. The calculated values
b=0.9989, 5,=0.01, a=0.31, 5,=0.55, s, =0.21 (the residual
standard deviation) and r=0.9999 (the correlation coef-
ficient) meet the the requirements of the SPhU concer-
ning the linear dependence parameters; the straight line
obtained in the normalized coordinates is given in Fig. 4.

The calculations of the detection limit (DL) and the
limit of the quantitative determination (LQD) for lorata-
dine were conducted optionally by the following ratios:

DL=33xs,/b=33xs,
LOD=10xs,/b=10xs,.

Based on values s,and b: DL = 3.3 x 0.55=1.82% of
the nominal loratadine concentration, LQD = 10 x 0.55 =
5.51% of the nominal loratadine concentration.

The given values are significantly less than the low-
er detection limit of concentrations (80%) and, there-
fore, can not influence on the accuracy of analysis.
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Fig. 4. The plot of linear dependence Y, = b x X, + a in the normalized coordinates.
Table 2
The results of analysis for test solutions and their statistical processing
No. of Sample Introduced in 0/9 to Average optical Foundin % to Found in % to the
. the concentration L the concentration .
the tfest weight, g of the reference densities of the reference introduced
solution (m,,=0.02074) solution - Xi,.. % (A=0.5822) solution - Y% Z,=100x (Y;/ X) %
1 0.0160 80.00 0.4660 80.07 100.09
2 0.0170 85.00 0.4950 85.05 100.06
3 0.0180 90.00 0.5250 90.21 100.23
4 0.0190 95.00 0.5570 95.70 100.74
5 0.0200 100.00 0.5830 100.17 100.17
6 0.0210 105.00 0.6120 105.15 100.15
7 0.0220 110.00 0.6410 110.14 100.12
8 0.0230 115.00 0.6700 115.12 100.10
9 0.0240 120.00 0.6990 120.10 100.09
Mean, Z% 100.19
Relative standard deviation, s,% 0.21
Relative confidence interval A % = t(95%,8) - s,= 1.860 - 5, = 0.39
Critical value for convergence of results A, % < 1.60
Systematic error § = |Z - 100 0.19
Criterion of the systematic error insignificance
o< Aas/(g)N0,5=1.07/3 =0.36 satisfied
if it is not satisfied 1), then 3 < 0.73 satisfied
The overall conclusion of the method: correct

As Table 2 shows, the method of analysis is charac-
terized by a sufficient convergence and accuracy within
the range of concentrations of 80-120%.

It has been experimentally proven that the ratio
Aintra = t[95%,(7’l xm— 1)] X SDZ—im‘ra = 176 x SDZ—intm S
max A, is performed 0.62 < 4.8%, i.e. the intermediate
precision is confirmed.

To confirm the method’s correctness when repro-
ducing it in some other laboratory it is necessary to pre-
dict the total uncertainty of the method.

The predicted total uncertainty of the results of the
quantitative determination method (0.83%) does not
exceed the critical value (3.2%), i.e. the method will
give correct results in other laboratories as well.

Thus, by the results obtained the possibility of the
quality control of the given medicine in other laborato-

ries according to the method developed has been con-
firmed.

CONCLUSIONS

1. According to the results of the study of the UV-
spectral characteristics of loratadine solution in alcohol,
0.1 M sodium hydroxide solution and 0.1 M hydrochlo-
ric acid solution, the method for quantitative determina-
tion of loratadine in the syrup has been developed.

2. The validation characteristics (robustness, accuracy,
convergence, linearity, precision) of the method developed
for spectrophotometric quantitative determination of lorata-
dine in the syrup have been investigated and their evaluation
concerning the acceptance criteria has been carried out.

3. It has been found that the method recommended
allows to control the quality of loratadine in the syrup
in other laboratories.
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PO3POEKA TA OLIHKA BANIOALIMHUX XAPAKTEPUCTUK METOAUKU KINIbKICHOIO
BU3HAYEHHSA NNOPATAOUHY Y CUPONI

I.B.MnyweHko, B.A.lNeopezisiHy, H.lO.beea3

Knrovoei crioea: sanioauisi; cthapmauesmuyHUL aHasi3; Memood crieKmpoghomomempii; iopamaduH; cuport
lpobnema 3pocmaHHs KiflbKocmi anepeidHux 3axeoptosaHb Oyxe akmyarbHa y ceimi: 0o 40% dopoc-
11020 HaceneHHs1 i 10-12% dimeti cmpaxdaromp Ha anepeito. 32i0Ho 3 daHUMU ernidemionoaiyHux Aocri-
OeHb HalbIrbLW MOWUPEHUMU 3axX80pH0BaHHSIMU € BPOHXiarbHa acmma, anepaidHul puHim i amoniyHut
depmamum. Ceped icHyH020 apceHarly aHmuaicmamiHHUX riperapamie 00HUM 3 Halbirnbw rnowupeHux
€ riopamaduH, KUl ycyeae anepaidHi nposisu sk y dopocnux, mak i y 0imed. Ockiribku 0ns1 dompuMaHHsi
YMO8 MEeXHOJI02iHHO20 rnpoyecy nid Yac eUupobHUYMea JlikapCbKUx rpenapamie HeobxiOHO Mamu po3-
pobrieHi i sanidosaHi MemMoOUKU KOHMPOITIO iX SSKOCMI, MU 3arpOoroHys8asiu Ho8y MemoOUKY KillbKICHO20
8U3Ha4YeHHs1 siopamaduHy 8 cuporli crieKmpogomomempuyHUM mMemodom. [lpu sus4HeHHI xapakmepy
criekmpig nopamaduHy y crniupmi, 0,1 M posdyuHi kucriomu xrnopucmogodHesoi ma 0,1 M posduHi eid-
POKcudy Hampito 8CMaHOBMEHO, WO K PO3YUHHUK Kpauwie sukopucmosysamu 0,1 M po34uH kucrnomu
Xr10puUcmo8odHesol. BusHauyeHHs rpogoduriu MmemoOoM cmaHOapmy ripu OoexuHi xeurni 278 HM. Brinue
O0O0MOMIXKHUX PEYOBUH Y CUPOIi yCysarnu ekcmpazysaHHsaM eghbipoM. BusHauyeHi eanidaujidHi xapakme-
pucmuku (pobacHicms, fpasusibHICMb, MOYHICMb, NiHitHicMb, 8idmeoprosaHicmb) MemoOuku. OuiHKa
ompumaHux eanidauitiHux xapakmepucmuk: ripasusbsHicme (0.18% < 1.54%), moyHicmb (1.6% < 3.2%),
eHympiwHbonabopamopHa rpeyusitiHicms (0.62% < 4.80%) 00360515110mb KOHMPOI08aMU SKiCmMb Ii-
KapcbKo20 3acoby 8 yMoegax iHwux abopamopitl 3a peKoMeHA08aHOK MeMOOUKOH.

AN

PA3PABOTKA U OLLEHKA BANMMOALUOHHBIX XAPAKTEPUCTUK METOOUKU
KOINMMYECTBEHHOI'O OMNPEOENEHUA NOPATAOVUHA B CUPOINE

A.B.lyweHko, B.A.'eopzausiHy, H.FO.Bee3

Knroueenle cnoea: sanudayusi; hapmauyesmuyeckull aHanus;, Memod criekmpoghomomempuu;
niopamaduH, cupor

lNpobriema pocma 4Yucna annepauyYeckux 3aboneeaHull o4eHb akmyarnbHa 6 mupe: 0o 40% e3poc-
1020 HaceneHus u 10-12% demel cmpadarom annepauel. CoenacHo 0aHHbIM 3r1udemMuooauyec-
Kux uccrnedosaHul Hauboree pacrnpocmpaHeHHbIMU 3aboriegaHUsIMU si8risiemcsi 6poHxuUabHas acmma,
annepauveckull puHum u amonu4yeckuti depmamum. Cpedu cyujecmsyrou,e2o apceHana aHmuau-
cmaMUuHHbIX ripenapamos 00HUM U3 Hauboriee pacrpocmpaHeHHbIX siergemcs jopamaduH, KOmo-
pbIl ycmpaHsiem ansepaudyecKkue nposierieHUsI Kak y 83pocrbix, mak u y demed. NockonbKy Ons
cobnodeHus ycnosuli mexHo102U4eCcKo20 npouyecca rnpu npouseodcmee riekapCmeeHHbIX npena-
pamoe Heobxo0umo umems paspabomaHHble U 8anuduUPOBaHHbIE MEeMOOUKU KOHMPOIIS UX Kade-
cmea, Hamu rnpedsioxeHa Hoesass MemooOuKa Komu4ecmeeHHo20 onpedesieHuUs iopamaduHa 8 cupo-
rne criekmpoghomomempuyeckum memodom. [lpu udyyeHUU xapakmepa criekmpos fopamaduHa 8
cniupme, 0,1 M pacmeope kucromsi xiiopucmogodopodHoti u 0,1 M pacmeope audpokcuda Hampusi
ycmaHo8reHo, 4mo 8 Kayecmee pacmeopumerisi sy4we ucnonb3ogams 0,1 M pacmeop kucriomsl
xropucmogodopodHoli. OnpedernieHue rnpogoduriu Mmemodom cmaHdapma rnpu OriuHe 8071HbI 278 HM.
BriusiHue ecriomMo2amerbHbIX 8eUjecms 8 cuporne ycmpaHsanu akcmpaauposaHuem sgpupom. Onpe-
OderneHbl sanudayUoHHbIe Xxapakmepucmuku (pobacmHocmeb, rpasuslbHOCMb, MOYHOCMb, NUHeU-
HOcmb, 80CrpPou3s0duMocms) Memoduku. OueHKa MosyYeHHbIX 8anudayUOHHbIX Xapakmepucmuk:
npasunbHocmb (0.18% < 1.54%), moyHocmb (1.6% < 3.2%), sHympunabopamopHas npeyu3uoH-
Hocmb (0.62% < 4.80%) noseornisitom no pekomeHO08aHHOU MemoOuKe KOHMPOIUpo8ampe Ka4ecmeo
JiekapcmeeHHo20 cpedcmea 8 ycriogusix Opyaux nabopamopud.



36 BICHWK ®APMALIT 1(77)2014

ISSN 1562-7241

Pexomenoosana 0.x.1., npoghecopom M. €. Braxcecscorkum

VIK 615.322:582.949.1

JOCIIIKEHHA MIHEPAJIBHOTI'O CKUIAAY JIMCTA,
CYLBITDH TA CTEBEJI BITEKCY CBALIEHHOI'O (VITEX
AGNUS-CASTUS L.) TA BITEKCY KOHOIVIEITIOAIBHOT'O

(VITEX CANNABIFOLIA SIEB.)

0.0.lypxkan, O.B.}Oummena, I.B.HixkenkoBcbka, O.A.KopabnpoBa

Y «IucturyT dapmaxosorii Ta Tokcukonorii HAMH VYkpainny»
Hamionansuuii Mequuauit yaisepcuteT iM. O.O.boromosbiis
Hamionaneuuii 6otaniuamii cax im. M.M.I'pumka HAH Vkpainu

Knrouosi cnosa: Vitex agnus-castus L.; Vitex cannabifolia Sieb.; mikpoenemenmu,; maxpoenremenmu,

eMIiCilUHa CneKmMpOoCKONis

THE STUDY OF THE MINERAL CONTENT OF LEAVES, STEMS AND INFLORESCENCES
OF CHASTE-TREE (VITEX AGNUS-CASTUS L.) AND CHINESE CHASTE-TREE (VITEX

CANNABIFOLIA SIEB.)

O.Tsurkan, O.Yushchishena, I.Nizhenkovska, O.Korablova
Key words: Vitex agnus-castus L.; Vitex cannabifolia Sieb.; microelements; macroelements;

emission spectroscopy

Six macro- and thirteen microelements have been qualitatively and quantitatively determined by the
emission spectroscopy method in leaves, stems and inflorescences of Vitex agnus-castus L. and Vitex
cannabifolia Sieb. It has been found that silicon, iron, aluminium and zinc are mostly cumulated in
V. agni-casti leaves, while V. cannabifoliae leaves obviously collect iron. It has been also determined
that nickel is mostly cumulated in V. cannabifoliae inflorescences. The minor amounts of cadmium
and mercury have been found in all samples under research, their concentration was lower than the
maximum permissible concentration for the plant raw material and food products. Among technogenic
elements zinc and mercury have been revealed, their amount is safe for human. Slight amounts of
strontium have been found in all samples. In all samples the content of inorganic elements, except
Cu, was below the maximum permissible concentration for food products and the plant raw material
(if there are any). The copper content was higher than the maximum permissible concentration in all
samples and was 1.0-2.3 mg/100 g with the maximum permissible concentration of 0.5 mg/100 g.
Thus, further investigation of this mineral content in drugs based on the plants studied and develop-
ment of the appropriate normative documents for the medicinal plants mineral content are of current
interest. It has been also found that V. agni-casti leaves can selectively cumulate silicon, iron and
zinc, and V. cannabifoliae leaves can cumulate iron. The content of the rest elements was approxi-
mately the same in all specimens. The total number of the minerals investigated was the highest in

stems of both plants. The variation coefficient was in the range of 8.3-12.9%.

MiHepau MaroTh BEJMKE 3HAYCHHS JIJISI HOPMaJib-
HOT )KATTEMISITEHOCTI YKMBUX OPTaHi3MiB, TOMY HEJIOCTAT-
HE HAIXO/DKCHHSI 3 KEIO ISSTKUX 3 HUX € KITFOYOBOIO JIaH-
KOIO maroreHe3y Oararbox xBopo0O. Takox ciiij Bpaxo-
BYBaTH, 110 HA/UTAIIKOBE HAIXOPKCHHSI HABITh )KUTTEBO
HEOOX1HMX MiHEepaJliB 10 OpraHi3My MO)KE TIPHU3BOIH-
TH 10 BOXXKKUX OTpy€eHb [6, 7, 10]. Came TOMy KOHTPOJIb
KUTBKICHOTO Ta SIKICHOTO BMICTy MiHEpaJiB y JiKapCh-
Kilt pOCIIMHHIM CHPOBHHI € BaYKIIMBOIO CKIIA0BOIO (hap-
MaKOTHOCTHYHOTO BUBYCHHS POCIIHH 1 CTaHIapTU3AIIil
CUpPOBWHHM Ha ixHii ocHOBI. [IepeBara pocimuHHOI Ta TBa-
PUHHOT CHPOBWHHU MIiHEPAJIiB IOJIATAE Y Kpallii ix 3a-
CBOIOBAHOCTI JIFOACEKMM OprasizMoM [6]. IIpo enemenT-
HUH CKIIaJl TAKMX TEPCIIEKTUBHUX JIIKAPCHKUX POCIIHH,
K BiTeKC cBsAeHHMH (Vitex agnus-castus L.) Ta BITEKC
koHorenoniouwuit (Vitex cannabifolia Sieb.) y noctym-
Hilf JTiTEpaTypi BiIOMOCTEH HE BUSBIICHO.

Mertoto pobotu Oyi0 TOCITIHKEHHS MiHEpaIbHOTO
CKJIaJy CYIBITh, JTUCTS Ta CTEOEN BITEKCY KOHOILIESIIO-

TOHOTO Ta BITEKCY CBSAIICHHOTO i OITIHKA SKOCTi CHPO-
BHHHM 3a BMICTOM eJleMeHTiB-0io¢iniB (Mn, Zn, Cu) ta
Bakkmx metaiis (Pb, Cd, Hg, Ni).

Marepiaau Ta MeTOIH

O0’exTamMy BUBUCHHS OYJTN CYIIBITTS, JINCTS Ta CTE-
0J1a BITEKCY CBSIIICHHOTO Ta BITEKCY KOHOILISIIOMIOHO-
TO, 3arOTOBJICH] y a3y nuBiTiHHA B ymmHI 2012 poky Ha
TepuTopii HarmioramsHoro 60tanidHoro camy iM. M.ML.I prr-
ka HAH VYkpaian (M. Kuis).

JlocmimkeHHs SKICHOTO CKJIATy Ta KiIbKICHOTO BMi-
cTy eneMeHTiB mpoBoamwan Ha 6a3i JIHY HTK «lactu-
TyT MOHOKpHcTaniB» HAH Vkpainu (M. XapkiB) y Bif-
Tl aHAmITHIHOT XiMii pyHKIIOHATFHUX MaTepialliB Ta
00’ €KTIB HABKOJHUIITHHOTO CEPEAOBHINA (B.O. TCHEPATh-
Horo aupekTopa — O.B.Ilumkin) MeTomoM emiciifHOL
criekTporpadii, B3SBIIH 3a OCHOBY MeTonukH [1, 11].

IIpoboniocomoska. Touny HaBaKKY BUCYIIICHOT IT0-
IpiOHEHOT CHPOBUHU 3MOUYYBAJI KHCIIOTOIO CYIIb(aT-
HOIO PO3BEICHOI0, BUCYITYBAIN Y CYITMIIbHIHN 11adi ipu
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Tabmnnsa
3ane>XXHiCTh Ki/IbKiCHOTO BMiCTy MiKpO- Ta MaKpOe/leMeHTiB Bifl BUy CUPOBUHHU
EnemenT BmicT enemenTa, Mr/100 r
cyusitta BC nucta BC | crebna BC | cyusitTa BK | nuncta BK | cTebna BK
MakpoenemeHTun
K 1350 1325 2010 1240 1075 1150
Ca 540 850 670 620 515 550
Mg 160 185 200 185 170 185
Si 160 425 165 60 170 185
P 92 90 115 43 85 100
Na 80 80 67 62 43 46
MikpoenemeHT Ta ynbTpamikpoenemeHTun

Fe 8 37 7 6 30 2
Al 8,1 53 6,7 6,2 12,9 13,8
Zn 54 10,6 33 6,0 4,3 4,6
Sr 4,3 53 53 5,0 4,3 6,9
Mn 2,1 2,7 2,7 2,5 2,1 2,3
Cu 1,3 1,3 2,3 1,5 1,0 1,1
Ni 0,054 <0,03 0,067 0,12 0,043 0,046
Pb <0,03 <0,03 <0,03 <0,03 <0,03 <0,03
Mo <0,03 <0,03 <0,03 <0,03 <0,03 <0,03
Co <0,03 <0,03 <0,03 <0,03 <0,03 <0,03
Cd <0,01 <0,01 <0,01 <0,01 <0,01 <0,01
As <0,01 <0,01 <0,01 <0,01 <0,01 <0,01
Hg <0,01 <0,01 <0,01 <0,01 <0,01 <0,01

Mpumitka: BC — BiTeKc cBALeHHMN, BK — BiTeKc koHonnenogioHuii.

temneparypi 100°C, motiM HarpiBajiu Ha eNeKTPUYHIN
IDTATI A0 BUAJICHHS 3aJUINKIB KUCIOTH 1 0OBYTIIEHHS
cupoBuHU. OX0NOMKEHUH THUTEIb OCTYIIOBO Harpina-
m y mydensHii medi 1o S00°C Ta mpoxkaproBaiu 3pas-
KM CUpOBUHM IpoTsiroM 1 rox. Turens oxonomxyBaiu
1 3BaXKyBaJIH.

Ananiz enemenmuoeco cxknady. Atomizariro mpo0 3ii-
CHIOBAJIM y TOBITPSIHO-aLIETHIICHOBOMY IOJyM’1 3 Kpare-
PiB rpadiToBUX ENEKTPOIIB Y O3PSI IyTd IEPEMiHHOTO
CcTpyMy ([xeperno 30ymkeHHs criekTpiB Tury ECM-28)
3a cuiy cTpyMy 16 A 19acy excriosutii 60 c. J{ist oneprxan-
Hs 1 peecTpanii BukopructoByBasm criekrporpad JIDC-8
3 mudpakniiitanmu pemritkamu 600 mTp/MM 1 TPHITIH-
30BOI0 CHCTEMOIO BUCBITIIEHHS MIUTHHU. Bumip iHTEH-
CHUBHOCTEH JIiHIN Y CIIEKTpaxX aHali30BaHUX Mpoo i rpa-
OyHOBaHHUX 3pa3KiB MPOBOAMIN 3a JOINOMOIOI0 MiKpO-
thoromerpa M®-1. Criektpu poTorpadyBaiii B IpOMixK-
Ky JOBKUH XBWIb 230-330 HM.

s po3paxyHKy KiTbKICHOTO BMICTy €JI€MEHTiB Oy-
JyBalli KanmiOpyBanbHI rpad)ikil Ha OCHOBiI BUMIpIB iH-
TEHCUBHOCTI JIIHIH y CIIEKTpax poOOUnX 3pa3KiB.

Pe3ysnbraTu Ta ix 00roBOpeHHs

Pesynbrarti BU3HauU€HHS €IEMEHTHOTO CKJIQAY JIHC-
Ts1, CTeOEN Ta CYNBITh BITEKCY CBSAIIEHHOTO Ta BITEKCY
KOHOIUTETIOIIOHOTO HaBe/IeHi y Ta0nuili. 3Ha4YeHHs KO-
edimieHTiB Bapiamii 3a pe3yiasraTaMu He MEHIIE TPhOX
BUMIipIoBaHb ckinanganu 8,3-12,9%, mo cBiquuTh po of1-
HOPIHICTh OTPUMAHKX 3HAYEHb.

3arajom i3 TOCIHiKyBaHUX MaKpOEJIEMEHTIB Y CH-
POBHHI TiepeBaXkae Kallili, cepesi MIKpOeJIeMeHTIB — 3a-
730 i MapraHenp.

BcraHoBneHo, 1110 IEpEeBaXHO Y JIMCTI BITEKCY CBS-
IIEHHOTO KyMYITIOFOThCS KPEMHIH, 3aI1i30, AITFOMIHIH 1 IWHK,
BITEKCY KOHOILIETOAIOHOTO — 3aI1i30. XapaKTepHe sl
OCTaHHBOTO HarpoMajpkeHHs (y 5-15 pa3iB BHIIli KOH-
LeHTpalii) y TUcTi 000X BUAIB OUYEBUIHO IOB’sI3aHE 3
HAsIBHICTIO 3aJTi3a Y CKJIaJi ()epMEHTIB, sIKi OepyTh yuacTh
y mporieci porocuHTe3y. BMICT pemTy eneMeHTiB Bipi3-
HSBCS y PI3HUX BHUIAX CHPOBUHH He OUTBI 5K y 2 pa3u.

VY cupoBUHI BiTEKCIB 3Hal/IeHI TIOMIpHI KiTBKOCTI
3armiza Ta uHKY (10 37 Ta 10,6 mr/100 T BiAmoBigHO).
3aiti30 Ta UHK — )KUTTEBO HEOOX1/THI OioMiKpoeneMeH-
T [9, 10]. JJlo6oBa motpeda uist JOPOCIOi JIFOMUHU B
3ami3i cknagae 15-20 mr, B iuHKY — A0 15 M1, BpaxoBy-
FOYH Te, IO BiH 3aCBOIOETHCS HA 15% [2].

VY CyIBITTSIX BITEKCY KOHOILIETIOAIOHOTO BMICT Hi-
kemto csrae 0,12 mr/100 1, mpoTe BiH BCMOKTY€ETHCS B
oprani3mi auuie y Kinbkocti 3-10% [4], a fioro Tokcuy-
HICTB, SIK 1 IHIIINX METAJiB, 3aJI€KUTH BiJ] IUIAXY HAIXO-
JoKeHHs. B ycix iHIMX 3pa3kax KOHIIGHTpAIlisl HIKeIo
He niepeBunryBaia 0,067 mr/100 r.

Kammiii o 6ioMikpoeIeMeHTIB He HaJIeXKHUTh 1 3 yCiX
Ba)KKHX METAIiB BiH € OJJHUM 3 HaliHEeOe3MeUHImuX y
3B’s3KY 3 IOTO BEIMKWM TMOMIMPEHHSM 1 3aCTOCYBaHHSIM.
[Ipu HaEXOMKEHHI 3 XapYOBUMH MPOAYKTAMH 3aCBOIO-
eTbest umie 6-8% [2, 4]. Hamu y Beix HoCiiKyBaHUX
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Puc. 3anexHicTe cymapHOro BMiCTy MiKpo- Ta MakpoerneMeHTIB Bif BUAY CUPOBUHW.

3pa3Kkax BUSBICHI CIIH KaaAMit0, BMICT sikoro y 30 pasis
MEHIIUH 33 TPAaHUYHO AOMYCTUMY KOHIEHTPAIIO [T
POCIMHHOI CUPOBUHU Ta XapuoBux nponykTis (I'71K).

PiBeHb pryTi, fiKa HE € OIOMIKPOETIEMEHTOM 1 B IIi-
JIOMY HETaTUBHO BILIMBA€ Ha OpraHi3M, y 1000BOMY
parioHi JroauHN He nepeBuiye 25 Mxr [2]. 3HaiineHi
HaMu KoHIeHTpauii pryTi menm 3a ['JIK, sxa ckianae
0,1 MI/KT CHpOBUHH.

V Bcix 3pa3kax BUSBJIECHI MOMIipHi KUTBKOCTi CTPOH-
1i10, aJie [1e He BUKJIMKAE 3aHETIOKOEHHS, aJkKe MPUPOI-
HUH (HepaZioaKTUBHUI) CTPOHIIIH 3 PKEI0 3aCBOIOETHCS
numie Ha 5% [2] 1 BUKITMKa€e 3aXBOPIOBAaHHS OMOPHO-
PYXOBOi CHCTEMH MTEPEBAKHO IPU HEJOCTATHOCTI Kallb-
1ito, ceneny, Bitaminy D [8].

Cepen TeXHOTEHHUX E€JIEMEHTIB IIMHK Ta CBUHEIb
HaKoNW4yBalauch y Mexxax BuMmor I JIK nist cupoBuHU Ta
XapuoBuX NpoaykTiB [3]. Bmict Mizi csiras 2,3 mr/100 T
npu [JIK 0,5 mr/100 . JJo6oBa nmotpeba s mopoc-
J101 JTFOMUHK Yy Mijli ckiagae 35-40 MKI/Kr MacH Tina i
3a3BHYail ii BMICT y Xap4OBHX MPOAYKTaX CKJIANa€ 110
0,1 mr/100 . BapTo 3ayBa)kuTH, IO ITiABUIICHUHA BMICT
MiJli IPU3BOANTH IO OKUCHEHHS Ta 3HIDKEHHS (Di3i0IIo-
TiYHOT aKTUBHOCTI KUPIB Ta acCKOPOIHOBOT KHCIOTH [2],
SKI B TOCTATHIX KUTBKOCTSX MICTATHCS Y TOCTIKyBa-
Hili cupoBuHi. OHAK CIiJ BpaxOByBaTH, IO MPU BU-
TOTOBJICHHI JIKQpPChKHUX MpenapariB 3 JIKapChKoi CHpPO-
BHHH Ba)KKi METaJIM eKCTPAryIOThCs YacTKoBO [ 1], kpim
TOTO, CaHITAPHO-CIIiAEMiOJIOTIYHUX HOPM BMICTY eJIe-
MEHTIB Y JIIKapChbKiil pOCITUHHIN CHpOBUHI B YKpaiHi HE
icHye 1 oci. Bumecka3zane ClIOHYKa€e 0 MOAAIBIIIOTO

JOCTIIPKEHHS BMICTY BaKKHUX METaJIiB Y TOTOBHUX JIiKap-
ChKHUX (hOpMax i3 BKa3aHOI CHPOBUHH.

HaiiBrmmii cymapHuii BMiCT MiHEpasIiB XapaKTepHHUHA
JUTSE CTE0EII, III0 OMOCEPEIKOBAHO CBITUHTH MPO IEPEBAKHE
3aCBOEHHS POCIIMHAMH €JIEMEHTIB 3 IPYHTY, a HE 4epe3
JIUCTS, IPOTE LIS 3aJIEKHICTh HE CTOCYETHCS TIEPEPO3IO-
JTy B pOCIHHI JesIKUX MiKpoeneMeHTiB (Zn, Fe, Al), sxi
MOXyTh HAKOITMYYBAaTHCh Y JIUCTI. 3arajioM CHpOBHHA Bi-
TEKCY CBSIIIEHHOTO Oarariiia Ha MiHepaIH 3a paxXyHOK OUTh-
IIOTO BMICTY MaKpOEJIEMEHTIB KaJIif0 Ta KaJIbIIito (pHC. ).

BUCHOBKH

1. 3a momomororo emiciitHoi criekrporpadii BU3Ha-
YeHO BMICT 6 Makpo- Ta 13 MiKpoereMeHTIB y pi3HUX
BHJaX CHPOBHHH BITEKCY CBSIIIEHHOTO Ta BITEKCY KOHO-
IUIETIONIOHOTO.

2. BcTaHOBIEHO, 10 Y BITEKCY CBSIICHHOTO KPEM-
Hi, 3aJ1i30, ITUHK Ta AJTIOMiHIA KyMYITIOIOTHCS Tepe-
BaKHO y JIUCTIi, cTebsa Ta JUCTS BITEKCY KOHOIUIETIO-
TiOHOTO HAKOTIMYYIOTh AJTIOMIHIHN.

3. BmicT Mizi y Bcix 3pa3kax nepesunnyBas [ /IK
JUTSL XapUOBHX MPOAYKTIB Ta POCIHMHHOI CHPOBUHH, TOMY
AKTyaJIbHAMH € TIOJIbBIII JOCTiPKeHHS BMICTY 3a3Ha-
YEHOTO €JIeMEHTa Y TOTOBHX JiKapchkux (popmax 3 Bi-
TEKCY CBSIIIEHHOTO 1 BITEKCY KOHOIUIETIONIOHOTO.

4. OCKiNBbKHU €JeMEHTHUI XIMIYHUH CKIIaJ POCIHH
JOCTIHKYBaHOT MICITEBOCTI MOXHA PO3TIISIIATH 5K Bi-
noOpakeHHs 610reoXiMivHOT CUTYaIlil periony, eKoo-
riyauii crad teputopii HamionansHOTO 60TaHIYHOTO
caJy CTOCOBHO JTOCITI/DKYBaHUX €JIEMEHTIB MOJKHA BBa-
’KaTH 3a0BIJILHUM.
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CANNABIFOLIA SIEB.)

0.0.LypkaH, O.B.lOwuweHa, I.B.HixeHkoecbka, O.A.Kopabnbosa

Knroyoei cnoea: Vitex agnus-castus L.; Vitex cannabifolia Sieb.; mikpoenemeHmu;
MaKpoereMeHmu; emiciliHa crieKmpocKoriisi

Llicmb makpo- ma mpuHadusime MikpoenemeHmis Byru SKICHO ma KiflbKiCHO 8U3HaqeHi y nucmi,
cmebnax ma cyuysimmsix eimekcy cesujeHHoeo (Vitex agnus-castus L.) ma gimekcy koHonnenodibHo-
eo (Vitex cannabifolia Sieb.) Memodom emiciliHoi criekmpockonii. BcmaHoeneHo, wo KpemHit, 3a:i3o0,
anntoMiHIt i YUHK KyMYyITIOlMbCS epesakHo y Jiucmi 8imekcy cesileHHO20, 3ari3o — y fucmi eimekcy
KOHor1enodibHoz2o. BusierieHo, WO HIiKeb NepesaXxHo HaKoMuU4YyyembCs y Cyugimmsx 8imeKcy Ko-
HonnernodibHoeo. Y ecix 0ocridxXyeaHux 3pa3Kkax eusieneHi ciiou kadmito ma pmymi, KOHUeHmpau,ii
Kompux MeHWi, Hix 2paHu4Ho donycmuma KoHueHmpauis (F4K) dns pocnuHHOI cuposuHu ma xap4o-
sux rpodykmie. Ceped mexHO2eHHUX efleMeHMmI8 8UABMNEHI UUHK ma C8UHEUb, U0 HaKoMu4yrmhncs
y 6esneyHux 0ns moOUHU KinbKocmsix. Y 8cix 3pa3kax eusierieHi MoMIpHI Kirlbkocmi cmpoHUuito. Bmicm
binbwocmi docnidxeHux enemeHmie He nepesuuwiyeas [JK 0515 pociuHHOI CUPOBUHU ma xap4o8ux
npodykmie (y pasi HasseHocmi), 3a 8UKITIOYEHHAIM Midi. Bmicm midi cknadas 1,0-2,3 me/100 e npu 3Ha-
yeHHi T'JK 0,5 m2/100 2. Tomy akmyanbHUMU € nodarsnbuli OoCid)eHHsI KOHUeHmpauii Midi y 2omosux
JlikapcbKuXx ¢ghopmax Ha OCcHo8i AocCidXy8aHOI cupo8UHU ma po3pobka HopmMamugHoi AoKyMeHmaui
Ha emicm MiHepariie y pOCIUHHIU ikapChKili cupo8uHi. BiomiHHocmsamu ceped pisHux eudie cUpo8UHU
€ me, WO fIucms 8imekcy cesiujeHHo20 30amHe subipKoB0 HaKonuyysamu KpeMHil, 3ari3o i YUHK, a
Jsiucms eimekcy KoHornnernodibHoeo — nuwe 3anizo. KoHueHnmpauii iHwux docnidxysaHux efieMeHmis
Cymmeeo He 8iOpi3HANUCK y pi3HUX sudax cuposuHU. Halisuwul cymapHul emicm MIKpo- ma Makpo-
enemeHmig criocmepizascs y cmebnax obox sudis. KoegpiyieHm sapiayii cknadas 8,3-12,9%.

WCCNEQOBAHWUE MUHEPANIbHOIO COCTABA JINCTLEB, COLIBETUW U CTEBJEN
BUTEKCA CBALUEHHOIO (VITEX AGNUS-CASTUS L.) U BUTEKCA KOHOMNEBUOHOIO
(VITEX CANNABIFOLIA SIEB.)

A.A.LlypkaH, O.B.lOwuweHa, N.B.HuxxeHkoeckasi, O.A.Kopabrneea

Knroueenie cnoea: Vitex agnus-castus L.; Vitex cannabifolia Sieb.; MukpoanemeHmal;
MaKpO3sieMeHMbI; IMUCCUOHHAas CrIEKMPOCKONUS

Lllecmb mMakpo- u mpuHaduampe MUKPO3/IeMeHmMOo8 bbiiu Ka4eCmeeHHO U KONUYeCm8eHHO uccriedo-
8aHbI 8 NlUCMbSIX, cmebrisix u cougemusix sumekca cesaweHHozo (Vitex agnus-castus L.) u sumekca
koHornesudHoeo (Vitex cannabifolia Sieb.) MemoGom amMUCCUOHHOU CrIEKMPOCKONUU. YCMaHO8/1eHO,
Umo KpeMHuUUl, Xene30, almoMUHUL U YUHK KyMyupyromesl npeumyuecmeeHHo 8 JIUCMbsIX 8UMEK-
ca CesAUEHHO20, Xee30 — 8 JIUCMbSIX 8umeKca KOHorneaudHoeo. ObHapyXeHo, 4Ymo HUKerb rpe-
UMYWeCcmeeHHO HaKaraueaemcs 8 CoUgemusix sumekca KoOHomnesudHoe20. Bo ecex uccriedo8aHHbIX
obpasyax obHapyxeHbi criedbl KadMusi, pPmymu, KOHUeHmpauuu Komopbix MeHbLWe rnpedernbHo 0o-
nycmumot koHueHmpauuu (MN4K) dns pacmumernibHO20 Cbipbsi U nuuiesbix npodykmos. M3 mexHo-
2EHHbIX ar1IeMEeHMOo8 0bHapyXeHbI UUHK U CBUHeY, 8 be3ornacHOM 0115 Yerioeeka Kosiudecmse. Bo ecex
obpa3suyax HalideHo Heborbwoe Konudyecmao cmpoHyus. CodepxkaHue 60nbLWUHCMBa 3/IeMeHMOo8
He npesbiwarno MK dns pacmumernbsHO20 Chipbs U MUWESbIX MPodyKmMos (ecriu makosbie UMesuch),
3a uckmodyeHuem Cu. CodepxaHue medu 80 ecex obpa3syax npesbiwano HopMy u cocmasnssno 1,0-
2,3 M2/100 e npu 3Ha4eHuu NK 0,5 m2/100 a. B amoli cesi3u akmyarnbHbIMU Sernstomces danbHelwue
uccredosaHusi KOHUEeHmpayuu 3moao MuHepara 8 fpenapamax Ha OCHO8e U3yYyaeMblX pacmeHull
u paspabomka HopmamugHol AoKyMeHmMayuu Ha codepxaHue MUHeparsbHbIX eewecms 8 pacmu-
mesibHOM J1eKapcmeeHHOM Cbipbe. Takxe 6bi/l0 ycmaHOoB8/1eHO, YmMOo fIUCMbS 8UMeKca C8sILLEeHHO20
obnadarom crnocobHocmbio U3bupamernbHo Hakarnnueams Si, Fe u Zn, a nucmes eumekca KoHore-
8UOH020 — Kymyrnuposamsb Fe. CodepxaHue ocmarsibHbIX 3/IEMEHMO8 8 PasHbIX 8UOax Chbipbs Cyuje-
CMBeHHO He omnuYanock. CyMMapHOe KOIUu4eCcmeo Makpo- U MUKPO3/ieMeHmo8 bbirio Haubonbwum
8 cmebnsix oboux sudos. KoaghgpuyueHm eapuayuu Haxodursics e npedenax 8,3-12,9%.
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The article presents the data of the pharmacognostic research of the plant raw material from the
overground parts of Medicago falcata L. subsp. romanica (Prodan) O. Schwarz & Klink. The aim of
our work was to determine the composition and the quantitative content of the components from the
true coumarins class revealing the anticoagulation effect. The plant raw material was collected in
the period of active vegetation. It was dried in a draught at the temperatures up to 40°C. For the first
time gas-liquid chromatography with mass spectrometric detection of the raw material extract has
been performed. The components have been identified by the library of mass spectra NIST 05 and
WILEY 2007 together with the programmes for identifying AMDIS and NIST. The internal standard
method has been used for quantitative calculations. The data obtained have shown the presence of
66 compounds, and 38 of them have been identified and quantitatively characterized. The extract from
the raw material of Medicago falcata L. subsp. romanica (Prodan) O.Schwarz & Klink contains a number
of biologically active substances in the native form — fatty acid and primary products of biosynthesis.
Dihydrocoumarin and coumarin in the corresponding amounts have been identified from compounds
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of the true coumarin class in the overground parts of alfalfa (M. falcata L. subsp. romanica).

Medicago L. genus has 100 types of the world flora,
24 of them are wide spread on the territory of Ukraine.
These plants were distributed from the natural habitat
in South West Asia to many countries due to the armies
of conquerors. Persians brought them to Greece in 480
B.C. as a feed for horses; Saracens — to Spain in the 8-th
century. Alfalfa came to Mexico and South America
with Spaniards, and from there to Texas and California
in the 19-th century. Now alfalfa is planted all over the
world [1, 3, 8].

The places of its wide distribution are Europe, Cau-
casus, Middle Asia, Siberia, the south of Far East, Mon-
golia, China, the Korean peninsula, Himalayas, North
America. Plants prefer steppe, forest zones on dry mead-
ows, open slopes, in steppes, on the forest skirts, banks
of the rivers, in crops [1, 2, 10].

Medicago falcatal. subsp. romanica (Prodan) O.
Schwarz & Klink is a perennial plant with straight stan-
ding, ascended or outstretched, branchy stems, which
are downy-appressed, almost naked beneath. Leaves in
a number of 3 are ranging from obovate to linear and
toothed in the upper side; they are downy-naked or scat-
tered on to pand downy-appressed from below. Flowers
are yellow, in rather heavy clusters. The calyx is ap-
pressed-pilosed, serrations are linear-sabulate. The flag
is elliptic, rounded on the top. Beans are flatly com-
pressed, falcate-bent or straight, more or less downy,
sometimes almost naked, polyspermous [4, 9].

Alfalfa is a well known agricultural plant. Some of
its sorts are grown as vegetables and used in food, for
example as salads. The green mass of alfalfa is a good

feed for cattle and “green fertilizer”, its flowers are re-
markable honey plants [6, 7, 8, 10].

In the German ethnoscience the aqueous infusion
of alfalfa is used in diabetes mellitus and dysfunctions
of the thyroid [5, 11]. It has a diuretic, antibacterial,
general tonic action, assists renewal of the cartilaginous
tissue of joints of the backbone [9, 10].

It is necessary to underline that there is no profound
pharmacognostic analysis of plants — representatives of
this Ukrainian flora type concerning the content of many
biologically active substances, their accumulation, in-
teraction with each other and with the environment.

The aim of this work is the pharmacognostic study
of the composition and the quantitative content of free
coumarins in the overground parts of the raw material
of the representative of Medicago L. genus — Medica-
go falcate L. subsp. romanica (Prodan) O. Schwarz &
Klink.

Materials and Methods

The plant material (grass) was collected in the pe-
riod of active flowering (May — June) in the suburb of
Zaporizhzhya (the urban-type settlement Primorske). It
was dried in a draught under the cover.

The research was conducted with the help of an Ag-
ilent Technologies 6890 chromatograph with a mass-
spectrometer detector. The carrier gas was helium. The
capillary chromatographic column with the internal dia-
meter of 0.25 mm and the length of 30 m was used. To
identify the components the library of mass spectra
NIST 05 and WILEY 2007 together with the programmes
for identifying AMDIS and NIST were used.
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Table

The component composition of the raw material of Medicago falcate L. subsp. romanica (Prodan) O. Schwarz
& Klink. collected in the urban-type settlement Primorske, Zaporizhzhya region (May-June) 2010-2013

the formula:

C=

K, K,

where: K, =S, /S, (S, is the peak area of the substance
investigated; S, is the peak area of the standard);

K, =50/ M (50 is the mass of the internal standard
(mcg) introduced to the sample; m is the weight of the

sample (g)).

Abundance

Time-->
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No. Component Amount (mg %) | No. Component Amount (%)
1 | Hexanoic acid 0.18 20 ﬂ';"a'fflr[fefh;; aﬁtse%‘irf‘;gﬁgz] 0.28
2 |Benzylalcohol 0.05 21 |Phytol 3.74
3 |[Nonanal 0.06 22 |Oleinic acid 0.15
4 | 2 phenoxyethanol (admixture) 0.34 23 |Stearinic acid 0.17
5 |Tetradecane 0.19 24 |Linolic acid 2.23
6 |Imidol 2,5 dione 0.28 25 | Linolenic acid 1.16
7 |Pentadecane 0.15 26 |Pentacosane 0.35
8 | Dihydrocoumarin 2.17 27 |Heptacosane 0.89
9 |Dodecanoic acid 0.04 28 |Phthalate 0.34
10 |Isopropyl laurate (admixture) 0.05 29 |Octacosane 0.26
11 | Coumarin 17.77 30 |Nonacosane 7.53
12 | Dihydroactinidilide 0.40 31 |Eicosanol 20.37
13 | Octadecane 0.10 32 | Hentriacontane 1.82
14 | Cis-neophytadiene 3.04 33 | Campesterol 0.51
15 | Cis-, trans-neophytadiene 0.48 34 |Stigmasterol 1.04
16 | Trans-neophytadiene 0.78 35 |y-sitosterol 417
17 |Hexahydrofarnesylacetone 0.62 36 |B-amyrin 0.19
18 | Pentadecanoic acid 0.26 37 |Lupeol 0.27
19 | Palmitic acid 337 38 | a-amyrin 0.21

For quantitative calculations the method of the in- Results and Discussion
ternal standard was used. The data obtained for free coumarins are given in
The content of the components was calculated by  Table.

While conducting gas-liquid chromatography (Fig.)
66 compounds have been found. Among them 38 com-
pounds have been identified.
It should be noted that a rather great number of com-
ponents belonging to the class of fatty acids (palmitic,
linoleic, linolenic acids) has been found: 5.01%; 3.32%;
1.72%, respectively.
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23.85
27.85
27,98
4.1
37.52 43.72
2793 46.45
12.23
A7 | Lokl 4
45.B:
4417
od 3|
18.63
19.19
1.27
WM 2
b pia B L bbb ¥
5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00

Fig. The GL-chromatogram of the raw material of Medicago falcate L. subsp. romanica (Prodan) O. Schwarz & Klink.
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When conducting chromatography in the raw mate-
rial of medick (Medicago falcata) biologically active
products of primary biosynthesis (cis-neophytadiene,
trans-neophytadiene, nonacosane, eicosanol, hentriacon-
tane, stigmasterol, y sitosterol) have been identified.

Two compounds — dihydrocoumarin (2.17%) and
coumarin (17.77%) have been identified from the class
of true coumarins in the overground parts of alfalfa (M.
falcata L. subsp. romanica).

CONCLUSIONS

1. For the first time gas-liquid chromatography with
mass spectrometric detection of the raw material of Me-

dicago falcata L. subsp. romanica (Prodan) O. Schwarz
& Klink has been performed.

2. According to the data of gas-liquid chromatogra-
phy 66 compounds have been found, and 38 of them
have been identified.

3. The raw material of Medicago falcata L. subsp. ro-
manica (Prodan) O.Schwarz & Klink contains a number of
biologically active substances in the native form — fatty
acid and a number of products of primary biosynthesis.

4. Dihydrocoumarin and coumarin have been identi-
fied from compounds of the true coumarin class in the over-
ground parts of alfalfa (M. falcata L. subsp. romanica).
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BMBYEHHS BIJIbHUX KYMAPUHIB Y POCITMHHIA CUPOBUHI MEDICAGO FALCATA L.
SUBSP. ROMANICA (PRODAN) O. SCHWARZ & KLINK.

O.B.lpeyaHa

Knroyoei cnoea: Medicago falcata L. subsp. romanica (Prodan) O. Schwarz & Klink.;

ghapmakoeHocmuy4He OOCIOKEHHS; KyMapuHU

Y pobomi HagedeHi daHi hapMako2HOCMUYHO20 8UBHEHHST POCIIUHHOI CUPOBUHU HaO3€MHOI YaCmuHU
Medicago falcata L. subsp. romanica (Prodan) O. Schwarz & Klink. Memoto pobomu egaxasnu gusHa-
YeHHs1 ma KifbKIiCHY XapakmepucmuKy KOMIOHeHMI8 3 Knacy iCmUHHUX KyMapUHie, siKi eusiensifu aH-
mukoaeynsayitiHy dito. 3a2omoerisisiu POCUHHY CUPOBUHY 8 nepiod mMacosoi seeemauii. Bucywysanu
Ha npomsidi npu memnepamypi 0o 40°C. Brnepwe 6yrno npogedeHo 2a30-piduHHe xpomamoepagy-
BaHHS1 3 Mac-CrieKmpomMempu4YHUM OemeKmy8aHHsIM eKcmpakmy 3 cuposuHU. KommnoHeHmu ideHmuabi-
Kysarnu 3a doriomozoro bibniomeku mac-criekmpie NIST 05 i WILEY 2007 cniinbHO 3 ipozgpamamu Onsi
ideHmucpikauiif AMDIS i NIST. [ins KinbkiCHUX po3paxyHKie aukopucmosysasnu Memo0d eHympiliHb020
cmaHdapmy. OmpumaHi daHi ceid4usu rnpo HasieHicmb 66 crionyk, 3 AKUX I0eHmMuUIKo8aHoO i KirlbKiCHO
oxapakmepu3osaHo 38 komrnoHeHmis. [pu idenmucdbikauil ekcmpakm i3 cuposuHu Medicago falcata
L. subsp. romanica (Prodan) O. Schwarz & Klink. 8 HamusHomy 8uensiOi micmueg psid 6ionno2ivyHo
aKmMuBHUX PeYOoBUH — XUPHI KUCIIOMU i npoldyKmu nepeuHHo20 biocuHme3sy. 3 Knacy iCmuHHUX Kyma-
PUHI8 y 3a20MO8IeHUX Ha03eMHUX YacmuHax JIFOUEPHU MOCI8HOI (CUH. pyMYyHCbKOI) Byro ideHmudbi-
KoBaHO OU2iOPOKyMapUH i KyMapuH y 8i0nogiOHUX KilbKOCMSIX.

M3YYEHUE CBOBOOHbLIX KYMAPUHOB B PACTUTEJIbHOM CbIPbE MEDICAGO FALCATA
L. SUBSP. ROMANICA (PRODAN) O. SCHWARZ & KLINK.

E.B.lpe4yaHasi

Knroveenle cnosa: Medicago falcata L. subsp. romanica (Prodan) O. Schwarz & Klink.;
hapmakoeHocmuyeckoe uccriedogaHue; KymapuHbl

B pabome nodaHbl 0aHHbIe (hapMakoeHOCMUYECKO20 U3yHeHUs1 pacmumeribHO20 Chbipbsi HaO3eMHOU
yacmu Medicago falcata L. subsp. romanica (Prodan) O. Schwarz & Klink. Llenibto pabomsi cqumanu
onpederieHuUe U KO/IUYECMBEHHYI0 XapakmepucmuKy KOMIOHEHMO8 U3 K/lacca UCMUHHBIX KyMapUHOS,
Komopbie Mposesnsitom aHmukoazynayuoHHoe delicmeue. S3aeomasnuearnu pacmumesibHOe Cbipbe 8
nepuod maccoeol sezemauyuu. Bbicywiusanu Ha ckeo3Hsike ripu memnepamype 0o 40°C. Bnepsbie
661710 NPo8edeHO 2a30-XUOKOCMHOEe xpomMamoepaghuposaHue ¢ Macc-criekKmpomMmempuyeckum de-
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meKkmuposaHUeM 3Kcmpakma u3 cbipbsi. KomnoHeHmbl udeHmucgbuyuposanu ¢ nomowbo bubnuo-
meku macc-cnnekmpos NIST 05 u WILEY 2007 coemecmHo ¢ nipoepammamu Or1si udeHmugbukayuu
AMDIS u NIST. [Qnsi KonudecmeeHHbIX pacyemos Ucronib308asiu Memod 8HympeHHe20 cmaHOlapma.
lNonyy4eHHbIe daHHbIe caudemernbcmeosanu o0 Hanuduu 66 coeQuHeHuU, u3 Komopbix udeHmuguyu-
pOBaHO U Konu4ecmeeHHO oxapakmepu3sosaHo 38 komrnoHeHmos. [Npu udeHmugukayuu sKcmpakm
u3 cbipbs Medicago falcata L. subsp. romanica (Prodan) O. Schwarz & Klink. 8 HamusHom sude
codepxarn psi0 buoIo2UYECKU aKmuUBHbIX 88ULECMB — XKUPHbIE KUCIOMb! U MPOOYKMbI 1ep8u4yHO20
buocuHme3sa. M3 kriacca UCMUHHbIX KyMapUHO8 8 3a20MO8/1IeHHbIX Ha03EeMHbIX YacmsiX JIIOUEepPHbI
rocesHoU (CUH. pyMbIHCKOU) bbiriu udeHmuguyuposaHbl du2udpoKyMapuH U KyMapuH 8 coomeem-
cmeyrowux Konu4ecmeax.
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The study of validation parameters of the quantitative determination method of riboflavin by specific
absorbance and their assessment have been conducted in order to standardize procedures for analysis
by the specific absorbance and the stage-by-stage control of correctness of the results obtained during the
validation experiment. According to the requirements of the State Pharmacopoeia of Ukraine (SPhU)
the qualification of the spectrophotometer has been performed. The control of the cells (0, < 0.002),
absorbance accuracy, absorbance convergence with removing the cells (RSD, 0.0007% < 0.25%),
as well as the study of the limit of stray light (absorbance of the solution at the wavelength of 198 nm
is 2.56 = 2.0, which meets the requirements of SphU) have been carried out. Characteristics and
acceptance criteria of the assay method for riboflavin such as the nominal concentration of the substance
in solution by the method, the nominal absorbance and requirements for its minimum value, the
maximum uncertainty of the analysis procedure have been theoretically calculated. The linearity
parameter has been studied at 9 points. The linear dependence plot has been constructed in the
normalized coordinates. The values of b, s,, a, s,, RSD, and r calculated comply with the requirements
to parameters of the linear dependence. When studying the parameter of accuracy the systematic
error is 6 = 0.72%, which meets & < 1.00%. According to the results of the convergence study the
relative confidence interval A,; = 0.83% does not exceed the critical value for convergence of the
results A,, = 0.96%. The validation parameters of the method meet the requirements of the SPhU and
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are characterized by qualitative analytical indicators.

Riboflavin (Vitamin B,) plays an important part in
the process of carbohydrate, protein and fat metabolism,
it also has an important role in maintaining the normal
visual function of the eye and in the synthesis of hemo-
globin. The chemical structure of riboflavin (6,7-dime-
thyl-9-(D-1-ribitil)-isoalloxazine) allows to determine the
substance quantitatively by the methods of spectropho-
tometry, photocolorimetry, fluorometry, alkalimetry.

The literature review has revealed the fact that today
new methods for quality control of riboflavin have been
developed using HPLC [1, 9], electrophoretic extrac-
tion [5], voltammetry [6]. In pharmacopoeial analysis
for the assay method for the substance of riboflavin the
European Pharmacopoeia [8], the State Pharmacopoeia
of Ukraine (SPhU) [3], the British Pharmacopoeia [7]
propose to use the absorption spectrophotometry method
by the specific absorbance value, while the United States
Pharmacopoeia offers fluorometry by measuring of the
fluorescence intensity at the wavelength of 530 nm [10].
According to the SPhU the quantitative determination
of riboflavin as a substance is performed using the spec-
trophotometry method by the specific absorbance in the
buffer solution at the wavelength of 444 nm. The ribo-
flavin content is calculated using the specific absorption
value, which is equal to 328.

The aim of our work is to study the validation pa-
rameters of the quantitative determination method of
riboflavin using the spectrophotometry method by spe-
cific absorbance in order to standardize procedures for

analysis by the specific absorbance and the stage-by-
stage control of correctness of the results obtained during
the validation experiment.

Experimental Part

When conducting the research the substance of ribo-
flavin manufactured by Hebei Guangji Pharmaceutical
Co., Ltd, No. H201005030FM meeting the requirements
of the SPhU was used.

The following analytical equipment was used: a
“SPECORD 200 spectrophotometer, AV 204 S/AMETT-
LER TOLEDO analytical balance, a “Sartorius AG” pH
meter. Reagents, measuring glassware of class A (first
class) and excipients meeting the requirements of the
SPhU were used for the work.

The assay method for riboflavin. The assay is per-
formed in a weakened light. In a brown-glass 500.00 ml

volumetric flask place 65.0 mg of the substance and
suspend in 5 ml of water R. After having wetted the sub-
stance completely add 5 ml of dilute sodium hydroxide
solution R and mix. As soon as the dissolution is com-
plete, add 100 ml of water R and 2.5 ml of glacial ace-
tic acid R and dilute to 500.00 ml with water R. Place
20.00 ml of this solution in a 200.00 ml brown-glass
volumetric flask, add 3.5 ml of 14 g/l solution of so-
dium acetate R and dilute to 200.00 ml with water R.
Measure the absorbance of the solution obtained at the
absorption maximum at 444 nm.

Calculate the content of riboflavin using the spe-
cific absorbance value, which is 328.
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Table 1

The research results of the absorbance accuracy

Wavelength, nm Absorbance A* Specific a:qlclaiorbance Maximur;lnLimits for
lem lem
235 0.7206 124.89 from 122.9t0 126.2
257 0.8326 144.30 from 142.8 to 146.2
313 0.2806 48.64 from 47.0 to 50.3
350 0.6213 107.67 from 105.6 to 109.0
430 0.9285 15.90 from 15.7 to 16.1

*The values of the absorbance are average out of three measurements of the solution.

The compensation solution was prepared in the same
way as the solution of the substance using all compo-
nents except riboflavin.

The measurements were performed with 1-cm cells
at (20£1)°C. The statistical processing of the experimen-
tal data was carried out according to the Article of the SPhU
“Statistical analysis of the chemical experiment” N [3].

Results and Discussion

The human factor, the conditions of equipment and
premises, sample preparation, etc., impact on the qual-
ity of the results of the analysis. Qualification of equip-
ment for pharmacopoeial analysis indicates that due to
the equipment the correct results can be obtained when
conducting the spectrophotometric analysis. Therefore,
the qualification of a SPECORD 200 spectrophotome-
ter according to the requirements of the SPhU has been
carried out and the following parameters have been de-
termined:

» control of cells (difference of absorbance of the com-
pensation solution meets the requirements §,,< 0.002);

» control of the absorbance accuracy. The values of
the specific absorption obtained and its permissible
limits for each wavelength are shown in Table 1. The
research results confirm the absorbance accuracy;

* according to the results of the absorbance conver-
gence control with removing the cells the relative
standard deviation (0.0007%) to the average value
has been calculated. It is less than 0.25% meeting
the requirements of the SPhU);

» while investigating the limit of stray light the ab-
sorbance of the solution under research is greatly
increased at the wavelength between 220 nm and

200 nm, and it is 2.559 at the wavelength of 198 nm,

and it meets the requirements of the SPhU.

Before the experiment there were some preliminary
theoretical calculations. The acceptance criteria of the
assay method for riboflavin are shown in Table 2. The
additional characteristics and the acceptance criteria for
the stage-by-stage control of correctness of the results
obtained during the validation experiment, namely the
nominal concentration of the substance in solution ac-
cording to the method, the nominal absorbance and the
requirements for its minimum value, the maximum un-
certainty of the analysis procedure are given in Table 3.

Table 3 shows that the value of the nominal absor-
bance 4,,, = 0420 (A4, = A.. -C, ) of riboflavin
does not meet the requirements of the minimum nomi-
nal absorbance:

2
wom =, in our case:
maxA
) 2 2
min4, A z2———=—=0,67.
maxA, 3

The parameter of uncertainty of the specific absorbance

max3 | :\/E‘IOO-AA 2\/5‘100-0.01 —3.4%
A 0,420

practically does not exceed the maximum total uncer-
tainty of the analysis max4, = 3.00%.

The prognosis of the total uncertainty of the analy-
sis results. Requirements to uncertainty of the analysis
results (A, %) expressed as one-sided confidence in-
terval with probability of 95% based on the permissible
limit of the substance content (97.0% — 103.0%) are A,

HOM

Table 2
The acceptance criteria of the assay method for riboflavin by specific absorbance
Name B, % max4 . % max 6, % RSD,, % min R?, max a, %
Riboflavin 3.00 3.00 0.96 1.12 0.99331 4.39
Table 3
Additional characteristics and the acceptance criteria of the assay
method for riboflavin by specific absorbance
Permissible 1% C :
A nom! 0
Name limits, % A nm Lo mg/100ml Aom min A,.m max 6, %
Riboflavin 97-103 444 328 1.281 0.420 0.67 3.40
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Fig. The plot of linear dependence of absorbance on the concentration of riboflavin in the normalized coordinates.

(%) <max A, (%) = B = 3%. The total relative uncer-
tainty of the analysis (A, %) in the case of the specific
absorbance method is as follows [2]:

N = & e T Dy + A + 87, <max A%

cal = )

Requirements to the solvent. Water R is used in de-
termining riboflavin as a solvent. The optical density of
the solvent is less than 0.2 measured against air at the
wavelength of 444 nm.

Specificity. The specificity test was performed to assess
the uncertainty associated with the background absorp-
tion (9,,,,, %) at the analytical wavelength in compari-
son with the maximum permissible uncertainty of the
analysis max A .

noice

k

ZAImp,i

nom

-100 £ maxd =

=0,32-max A, =0,96%.

Absorbance of the compensation solution (4A,,,,) was
measured three times when removing the cell. It has been
found that A,,,,= 0.03413, A, = 0.420. The contribu-
tion of the background absorption is

0,001

0,420
it does not exceed the maximum permissible uncertainty
of the analysis.

-100 = 0,26%,

Linearity. The study of linearity was performed at 9

points. The values used for calculations (C,,,, and 4,,,)
(Table 3) were calculated by the formulas:
C,om =[m,,m - 100 — LOD)] - Dil - (Cont,,,, /100),

_ 41%
Anom - Alcm ' Cnom .

Due to the fact that the concentrations and analyti-
cal signals are advisable to give in the normalized coor-
dinates the following values were calculated:

X(%) = 100-C,/ C,., Y,(%) = 100-A./ A
Z(%) = 100Y,/ X..

nom?>

The linear dependence of Y, from X, (Y=5b - X+ a)
shown in Fig. was plotted.

Calculations of parameters of the linear dependence
were performed by the least square method. The calcu-
lated statistical values b, s,, @, s, RSD, and r are given
in Table 4. The Table shows that the requirements for
the parameters of the linear dependence are performed.
The free member of the linear dependence a slightly
exceeds the criterion of practical uncertainty, so it can
be neglected considering that the general requirements
for acceptance are valid (2.84% < 4.39% = max a).

Accuracy and convergence. Table 5 shows that the
method is characterized by accuracy (the systematic er-
ror & = 0.72% meets the requirements of & < 0.96%),
and by convergence (the relative confidence interval
A, % = 1(95%,8) - Sz =1.8595 - Sz = 0.83% does not

Table 4
Metrological characteristics of the linear dependence
Parameters Value Criteria (for permissible limits of 97-103%, the number of points 9) Conclusion

b 0.9783 - -

s, 0.0057 - -
statistical insignificance .
a<t(95%,g-2)-s,=189-s,=1.89-0.5774=1.09% unsatisfied

a 2.8368 practical insignificance .
|as,| < max 8, =0.71-max A, ==0.71-3 =2.13% unsatisfied
max d =4.39% satisfied

s, 0.5774 - -

RSD, 0.2218 RSD,<1.12 satisfied

r 1.0000 min R2.=0.99331 satisfied




ISSN 1562-7241

NEWS OF PHARMACY 1(77)2014

47

Table 5

The results of analysis for test solutions and their statistical processing

No. of Introduced in % Average optical Found in % of the F o b
the test to the concentration densities, A nominal concentration ound In % 1o mtrgduced
solution (Xi..., %) (A" =328 A= 444 nm) (Yi%) Zi=100-(Yi/X)
1 80.00 0.3455 81.03 101.28
2 85.00 0.3676 86.20 101.48
3 90.00 0.3864 90.63 100.70
4 95.00 0.4079 95.67 100.70
5 100.00 0.4307 101.02 101.02
6 105.00 0.4497 105.47 100.45
7 110.00 0.4709 110.44 100.40
8 115.00 0.4927 115.56 100.48
9 120.00 0.5118 120.03 100.02
Mean, Z% 100.72
Relative standard deviation, 5z% 0.45
Relative confidence interval A,, % = t(95%, 8) - Sz=1.8595 - Sz 0.83
Critical value for convergence of results A,, % =3.00-0.32 =0.96 0.96
Systematic error 6 0.72
- . T Ay _3
Criterion of the systematic error insignificance 1) 6 < 7o = 3 =1 satisfied
2)ifitis not satisfied 1), then 6 <3
The overall conclusion of the method correct
Table 6
The assessment of uncertainty of sample preparation of the assay method for riboflavin
Operation of sample preparation Parameter Uncertainty, %
Weighing on the analytical balance, g 65 0.2/65x100 = 0.31
Volumetric dilution, ml 500.00 0.07
Taking an aliquot, ml 20.00 0.21
Volumetric dilution, ml 200.00 0.1
Uncertainty of sample preparation ASP = \/0,312 +0,07% +0,21%2 +0,1 =,/0,1537 =0,39 %

exceed the critical value for convergence of the results
A, % =3.00-0.32=0.96%).

The uncertainty of sample preparation of the method
[4] (Table 6) has been assessed; it is insignificant com-
pared to the maximum permissible uncertainty of the ana-
lysis results: Ay = 0.39% < 0.32 - maxA, =0.32-3.0=
=0.96%.

The total relative uncertainty of the analysis proce-
dure was calculated using equation (1):

AAS = \/AéP + A?’AO +3,

Sp

+87 =

noise

= \/0,392 +0,49% +0,025° +3,4* =3,4>3,0 %.

The predicted total uncertainty of the analysis results
of the assay method for riboflavin exceeds the maxi-
mum permissible uncertainty of the analysis procedure
maxA .

CONCLUSIONS

The assessment of validation characteristics of the
quantitative determination method of the riboflavin sub-
stance obtained experimentally by the specific absorb-
ance allows us to conclude that the method is characte-
rized by good reproducibility during control of the pa-
rameters of the spectrophotometer, cells difference, ac-
curacy and convergence of absorbance even at the low
value of the nominal absorbance.

REFERENCES

1. Tapmonos C. FO. // Xum.-papmay. scypu. — 2011. — T. 45, Ne7. — C. 48-51.

2. Tpuzodyo A.U. llpumenenue cnekmpoghomomempuu 8 KOHMpPoLe KA4ecmeda J1eKapCmeeHHbIX cpeocms // B kh.:
«Ananumuuecxoe obecneyenue co30anust, CManOapmu3ayu U KOHMpPOs Ka4ecmaa 1eKapCmeeHHblX cpedcmey /
1100 peo. un.-kop. HAH Ykpaunwvt B.11.1eopeuescrozo. — X.: U30-60 « HTMT», 2011. — T. 1. — C. 92-202.



48 BICHWK ®APMALIT 1(77)2014 ISSN 1562-7241

3. Heporcasna ghapmarones Ykpainu / [leporcasue nionpuemcmeso «Haykogo-excnepmuutl (hapmaxonetinuil yeHmpy. —
I-e6uo. —X.: PIPEI, 2001. — 556 c., H{on. 1. — X.: PIPET, 2004. — 520 c., /lon. 2. — X.: PIPEI — 2008. — 608 c.

Esmigpeesa O.A. // Vkp. acypu. kuin. ma 1ab. meo. —2012. — T. 7, Ne3. — C. 229-235.
Kopenuman A.U., Moxwuna H.A., 3vikos A.B. // KAX. —2012. — T. 67, Nel2. — C. 1068-1071.
Band?uchovd L., Selesovskd R., Navratil T., Chylkova J. et al. // Electrochimica Acta. — 2012. — Vol. 75. — P. 316-324.

British Pharmacopoeia [Enexmponnuii pecypc] / The British Pharmacopoeia Secretariat. — London, 2009. —
Vol. 1. — P. 10952. Peosicum oocmyny: http://www.vek-com.ru/78022.html.

8. European Pharmacopoeia. — 6-th ed. — Strasbourg : European Directorate for the Quality of Medicines, 2008. —
Vol. 2. — 3308 p.

9. Pengfei Jin, Lufeng Xia, Zheng Li, Ning Che et al. // J. of Pharmac. and Biomed. Analysis. — 2012. — Vol. 70. —
P 151-157.

10. The USP Pharmacists’ Pharmacopoeia. — 2-nd ed. — Rockville, 2008. — 1519 p.

OOCNIAXEHHA BANIOALUINHUX NAPAMETPIB METOAMKN CNEKTPO®OTOMETPUYHOIO
KINIbKICHOIO BUBHAYEHHA PUBO®JIABIHY METOOOM NMNOKA3HUKA NMOMMUWHAHHSA
O.A.€emicpeeea, K.I.[pockypiHa, K.B.[JuHHUK

Knroyoei crnoea: kinbkicHe 8U3Ha4YeHHs; criekmpoghomomempisi; 8anidauisi; puboghrnasiH

3 memoro cmaHdapmus3sauii npouedypu nposedeHHs1 aHarsidy MemoOOM rOKasHUKa roe/luHaHHS ma
roemarHo20 KOHMPOJI0 KOPEKMHOCMI OompuMaHux pe3ysibmamie rpomsicoM eKcriepuMeHmy rpose-
0OeHo sus4YeHHs sanidauiliHux napamempie MemoduKU KirbKiCHO20 8u3HadyeHHs1 pubogbriagiHy memo-
OoM roKasHUKa noanuHaHHs ma 3pobrieHa ix ouiHka. BidnogidHo do sumoe [epxxkasHoi chapmakoner
YkpaiHu (JQ®Y) nposedeHo keanighikaujito criekmpoghomomempa. 30iliCHEHO KOHMPOIbL cmaHy Kioeem
(0,4 < 0.002), KOHMPOIb MPasUILHOCMI OIMUYHOI 2yCMUHU, nepesipKy 36ixXHocmi onmu4Hoi 2ycmu-
Hu 3 sultimaHHsIM Kroeem (RSD, 0,0007% < 0,25%), KOHMPOIib epaHUYHO20 Pi8HS PO3CIsIHO20 ceimiia
(onmuy4Ha eycmuHa po3quHy rnpu doexuHi xeusni 198 HM cknana 2,56 = 2,0), wo 8idnosidae sumoeam
A®Y. Teopemu4HO po3paxosaHi xapakmepucmuku i Kpumepii MpUUHIMHOCMi MemMOAUKU KirlbKiCHO20
B8U3Ha4YeHHs pubognagiHy: HOMIiHaNbHa KOHUeHmpauisi pe4o8UHU Yy PO34YUHI 3a MemoAUKO, HOMi-
HallbHa ornmu4Ha 2ycmuHa ma 8umoeu 00 i MiHiMaribHO20 3Ha4YeHHS], MaKkcuMallbHa He8U3HaYeHICmb
MemoOuKuU aHarni3y. Bus4yeHo napamemp niHitiHocmi Ha 9 modkax. NobydosaHo epacbik niHitUHOI 3a-
JiexxHocmi 'y HopmarnizoeaHux koopouHamax. Po3paxoeaHi eenu4uHu b, s,, a, s,, RSD, ma r eidnosida-
tomb sumozam 00 rapamempie niHitHOI 3anexHocmi. [Npu docnidxeHHi napamempa rnpasuibHoCMi
cucmemamudyHa rioxubka cknana é = 0,72%, wo sidnosidac sumozam 6 < 1,00%. 3a pesynbmamamu
docriidxeHHs1 36ixHocmi 8idHOCHUU doesipyull iHmepsan A,, = 0,83% He nepesuwyye Kpumu4yHe 3Ha-
YeHHs1 0ns1 3bixxHocmi pedyrnibmamie A, = 0,96%. BanidauitiHi napamempu memoOduku eidriosidarome
Kpumepism rputHasmHocmi @Y ma xapakmepu3ytombsCsi SKICHUMU aHanmimu4yHUMU rnokasHuKamu.

UCCNEOOBAHUE NAPAMETPOB METOOUKU CMEKTPO®POTOMETPUYECKOIO
KONMUWYECTBEHHOIO ONPEOENEHUA PUBO®ITABUHA METOOOM NMOKA3ATENA
NOrMoOLWEHUA

O.A.Eemucdbeeea, K.U.lpockypuHa, E.B.[]JbIHHUK

Knroyeesie cnoega: konmuyecmeeHHoe ornpedesieHue; criekmpogomomempusi; ganudayusi;
pubogpnasuH

C uernbio cmaHOapmu3ayuu rpouedypbl npogedeHuUs1 aHanu3a Memo0oM rioKka3amerisi o2/10UeHUS
U noamariHo20 KOHMPOIsi KOPPEKMHOCMU 0STyHeHHbIX Pe3ybmaimos 60 8peMs 3KCriepuMeHma npo-
8e0eH0 u3yyeHue ganudayuoHHbIX rnapamempos MemoOUKU KOSTUYeCmeeHHO20 onpedenieHust pubo-
¢priasuHa Memodom riokasamerisi o2r0ueHUs U aHa ux oueHka. CoanacHo mpebosaHusim ocydapcem-
8eHHoU ¢hapmakoneu YkpauHsi (F®Y) nposedeHo ksanughukayuro crekmpoghomomempa. OcyujecmerneH
KOHmMporsb cocmosiHusi krogem (64, < 0.002), KOHMPOsb MpasusibHOCMU OnNmMu4eckol nIomHocmu,
rposepKy cxodumocmu onmuyeckod riomHocmu ¢ usenedyeHuem kroeem (RSD, 0,0007%<0,25%),
rposedeHsbl uccriedosaHusi NpedesibHO20 YPOBHSI PACCESIHHO20 c8ema — onmu4Yeckas MiomHoCcmab
pe3Ko yeenuyueanach rnpu OnuHe 8osiHbl Mexdy 220 HM u 200 HM u cocmasura 2,559 npu dnuHe
80s1HbI 198 HM, umo coomeemcmeyem mpebosaHusim [ @Y. TeopemuyecKku paccHyumaHbl xapakme-
pUCMUKU U Kpumepuu rpuemaemMocmu MemoduKu Konu4ecmeeHHo20 onpederneHusi puboghrasuHa:
HOMUHarbHasi KOHUeHmpauusi gewiecmea 8 pacmeope ro Memoouke, HOMUHasbHasi onmu4yeckasi
nnomHocme U mpebosaHusi K ee MUHUMAalIbHOMY 3Ha4YeHUr, MakcuMmalsibHas HeornpeodeneHHOCMb
MemoOuKU aHasnu3a. Mi3y4yeHbl napamemp nuHelHocmu Ha 9 moykax. [locmpoeH epaghuk nuHelHou
3a8UCUMOCMU 8 HOPMasu308aHHbIX KOopOuHamax. PaccyumaHHble 8enuyuHsl b, s,, a, s,, RSD, u r
coomeemcmasytom mpebosaHUsIM K napamempam uHelHouU 3asucumocmu. lNpu uccnedosaHuu na-
pamempa rnpasusibHOCMU cucmemamuyeckas rnoepeuwiHocms cocmasuna 6 = 0,72%, 4mo coomeem-
cmeyem mpebosaHusim 6<1,00%. lNo pesynbmamam uccriedogaHusi cXo0UMOCMU OMHOCUMerbHbIU
0osepumernbHbIl uHmepsan A,;=0,83% He npesbiuaem Kpumu4eckoe 3HadeHue O cxodumocmu
pesynbmamos A ,,=0,96%. BanudayuoHHbie napamempb! MemoOUKU COOMmeemcmayom Kpumepusim
npuemnemocmu @Y u xapakmepusyrmcsi Ka4eCMBEeHHbIMU aHaIuMmuU4YecKuUMU rnokasamesisimMu.

N A



ISSN 1562-7241

NEWS OF PHARMACY 1(77)2014 49

Recommended by Doctor of Pharmacy, professor O.A. Yevtifieieva

UDC 615.225.2:615.453.6:543.42.062
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Bisoprolol is a lipophilic cardioselective B-blocker, which leads to its rapid and almost complete (90%)
absorption out of the gastrointestinal tract and high bioavailability. For determination bioavailability of
solid dosage forms for oral administration in the conditions of pharmaceutical companies and laboratories
the “dissolution” test is performed; its results allow to judge about the technology of manufacturing
the drug and its bioavailability. The test on dissolution of solid dosage forms is an integral part of
measures ensuring the quality of medicines. The aim of the analysis is to develop the “dissolution”
test for bisoprolol tablets by absorption spectrophotometry in the ultraviolet and visible spectra. As
a result of the research, the conditions for conducting the “dissolution” test for bisoprolol fumarate
tablets have been grounded: the device with the blade is used, the volume of the medium is 500 ml,
the temperature of the solvent medium is 37°C, the solvent is 0.1 M hydrochloric acid, the rotation
rate is 75 rom/min, the dissolution time is 20 min. The spectrophotometric method of determination
of bisoprolol fumarate in 0.1 M solution of hydrochloric acid at the wavelength of 272 nm has been
developed. It has been determined that the tablet excipients do not prevent spectrophotometric
determination. The results obtained have shown that for 20 minutes of dissolution more than 90% of
the active substance of its label claim turns into the solution. The following validation properties do
not exceed the eligibility criteria: robustness (the analytical solution is stable for an hour), linearity
(a=0.97% < max a, 1.92%, b=0.9931), the correlation coefficient (0.9999), accuracy (0.52% < max o,
0.96%) and repeatability (2.24% < max Aas, 3.0%), precision (1.42% < max Aas 3.0%), which allows

us to recommend the procedure for use in pharmaceutical analysis.

Since drug treatment of hypertension should be con-
ducted regularly and for a long time, the medicines pre-
scribed for that purpose must be easy in use and well-
tolerated by patients. Easiness of use in the first place is
the ability to take the medication once a day. Bisopro-
lol, a highly selective B-blocker (BB) [6, 8] belongs to
such medicines.

When treating hypertension medicines with the se-
lective action gain the advantage as, on the one hand,
they do not yield to non-selective BB by their proper-
ties, and, on the other hand, they have undesirable and
side effects much more rarely. Bisoprolol does not in-
teract with any of the drugs used to treat cardiovascular
disease and rarely shows many side and undesirable ef-
fects [6-8].

Dissolution is one of the most important pharma-
cotechnological characteristics of solid dosage forms,
tablets in particular, which allows not only to investi-
gate the technology of producing the dosage form, but
also to study its bioavailability [2, 3].

In accordance with the requirements of the USP and
Japanese Pharmacopoeia dissolution of bisoprolol tab-
lets is carried out in water, the amount of the active sub-
stance dissolved is determined by liquid chromatogra-
phy [9, 10].

The aim of our research is to develop the “Dissolu-
tion” test for bisoprolol tablets by absorption spectro-
photometry in the ultraviolet and visible spectra.

Materials and Methods

The object of the study was bisoprolol tablets of three
domestic manufacturers. One tablet contains 10 mg of
bisoprolol fumarate. To prepare the working standard
sample the substance of bisoprolol fumarate, batch 130501
(India), excipients and reagents that meet the require-
ments of the SPhU were used.

Analytical studies were performed using an Evolu-
tion 60S spectrophotometer; the Pharma Test — DT 70
device for dissolution determination, “AXIS” ANG 200
analytical balance (Poland). All tests were performed
using the measuring glassware of class A.

Results and Discussion

Determination of the “Dissolution” test was performed
in accordance with the requirements of the State Phar-
macopoeia of Ukraine [4, 5]. The generally accepted
method for determining dissolution of tablets besides
the chromatographic one is the spectrophotometric me-
thod. To develop the method for dissolving bisoprolol
fumarate tablets we have studied the spectral characteris-
tics of the medicinal substance in the range from 220 nm
to 300 nm in water and 0.1 M solution of hydrochloric
acid (Fig. 1).

The absorption spectrum of an aqueous solution of
bisoprolol fumarate (Fig. 1) is characterized by absorp-
tion maxima at wavelengths of 229 nm, 271 nm and a
shoulder at 276 nm. When changing the solvent to 0.1 M
solution of hydrochloric acid the nature of the spectrum
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Fig. 1. UV absorption spectra of bisoprolol fumarate in water (1) and 0.1 M solution of hydrochloric acid (2).

Table 1
The study of stability of the analytical solution
Term stability studies, t, min
No. of soluti A
o. of solution 0 r 30 5 0 verage
A, 0.255 0.255 0.251 0.251 0.252 0.253

does not change and peaks are observed at wavelengths
between 230 nm and 272 nm.

When studying the obedience of bisoprolol fuma-
rate solutions in various solvents to Bouguer-Lambert-
Beer law it has been found that there is a direct correla-
tion in water and 0.1 M solution of hydrochloric acid in
the concentration of the active substance from 4.0x107
to 2.8x10* g/ml.

The dissolution medium was chosen taking into con-
sideration the nature of the substance studied and the
area of the digestive tract where it should be dissolved.
Because of bisoprolol fumarate absorption occurs in the
stomach 0.1 M solution of hydrochloric acid was used
as a dissolution medium, its pH is 1.0 corresponding to
the pH of the gastric juice.

A
2.998

The check of solutions’ stability was performed for
60 minutes for the standard solution (Table 1). It has
been determined that the analytical solution is stable for
one hour.

It has been found that bisoprolol fumarate absorp-
tion spectra in 0.1 M solution of hydrochloric acid ob-
tained from the tablet mass of different manufacturers
fully coincide with the UV absorption spectrum of the
standard sample of bisoprolol fumarate (Fig. 2). One can
predict that tablet excipients do not affect the nature of
the absorption spectrum of the active substance. There-
fore, we recommend to conduct the “Dissolution” test
at the wavelength of 272 nm.

The time of conducting the “Dissolution” test, the
number of tablets and the average volume were determined

2.498

1.998

1.498

0.998

0.498

-0.002

220.00 230.00 240.00 250.00

-1 -2

260.00

270.00 300.00
A, HM

— 3 -4

Fig. 2. The absorption spectra of bisoprolol fumarate obtained from the tablet mass of different

manufacturers (1, 2, 3) and the standard solution (4).
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Fig. 3. The bisoprolol fumarate release profile of the medicine under studyof different manufacturers
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Fig. 4. The linear dependence of the optical density on the concentration of bisoprolol fumarate in the normalized coordinates.

experimentally. To determine the dissolution time the kine-
tics of bisoprolol release from tablets was studied (Fig. 3).

The experimental data (Fig. 3) testify that solubility
of bisoprolol fumarate is relatively high since for the first
5 minutes the release of almost all of the active ingredi-
ent occurs. Thus, we consider 20 minutes as the optimal
time for dissolving bisoprolol tablets.

The amount of bisoprolol fumarate in tablets is 5 mg
or 10 mg, so to conduct the “Dissolution” test by spec-
trophotometry and to obtain more accurate results we
recommend to take 5 tablets and the volume of the me-
dium should be 500 ml. Determination was performed
at 75 rpm/min.

On the basis of these studies the conditions of disso-
lution determination for bisoprolol tablets have been de-
veloped: the number of bisoprolol tablets, 10 mg, is 5; the
solvent is 0.1 M hydrochloric acid, the volume of the dis-
solution medium is 500 ml, the rotation rate is 75 rpm/min,
the dissolution time is 20 min. For 20 minutes not less than
90% of bisoprolol of its label claim must be released.

Linearity of the method was investigated in the con-
centration range from 50% to 130% of the nominal con-
centration. The ratios of the mean values of optical den-
sities for each of 9 solutions (the measurements was per-
formed three times to confirm authenticity) to the aver-
age value of the optical density of the reference solution
were calculated, obtaining values X,= C,/ C * 100%,
Y. = (A;/A,) * 100. Calculations were performed in the
normalized coordinates, giving concentration and ana-
lytical signal as a percentage of the nominal values. The
value of Z =100 « (Y, / X)) being the concentration found

as a percentage to the introduced concentration was also
determined (Fig. 4) [1, 9].

The results of the statistical calculation of linearity
are given in Table 2.

The method is characterized by sufficient conver-
gence and accuracy within the whole range of concen-
trations of 50-130% of that observed from the results,
which are shown in Table 3.

The method of determination:

Absorption spectophotometry in the ultraviolet re-
gion, the method of standard.

Dissolution medium: 0.1 M hydrochloric acid, 500 ml.

Equipment: the rotation rate is 75 rpm/min.

Dosage unit: the required amount of tablets for pro-
viding the summary content of bisoprolol fumarate of
50 mg in the vessel for dissolution.

Dissolution time: 20 minutes.

Test solution: A filtrate is used.

Table 2

Results of the linearity study

Constants Found Valugéli%r the
b 0.9931
Sy 0.01
a 0.97 max, a = 1.92%
S, 0.50
Theresidualstandard | 42| max,5,=1.58%
r 0.9999 min, r = 0.9987




52 BICHUK ®APMALIIT 1(77)2014 ISSN 1562-7241
Table 3
The results of analysis for model mixtures and their statistical processing
No. of the | Introduced i.n % to the Optical density A, Found in % to the Found in % to the
modgl concentratlo_n of the (A.=0317) i concentratlor) of the introduced Z=100(Y/X)
solution | reference solution (X,.%) st reference solution (Y,%) i wo

1 50.00 0.162 51.10 102.21

2 60.00 0.190 59.94 99.89

3 70.00 0.223 70.35 100.50

4 80.00 0.257 81.07 101.34

5 90.00 0.286 90.22 100.25

6 100.00 0.317 100.00 100.00

7 110.00 0.349 110.09 100.09

8 120.00 0.381 120.19 100.16

9 130.00 0413 130.28 100.22
Mean, Z% 100.52

Relative standard deviation, Sz% 0.7641

Relative confidence interval Aas%=t(95%,8)*Sz 1.4209

Critical value for convergence of results Aas% 3.0%

Systematic error 6 0.52

Criterion of the systematic error insignificance 1) 6sAas/(g)/\0.5=0.72/\/9, 024

2) if not satisfied 1), then, 6<0.72 ’

The overall conclusion of the method Correct

Reference solution: This solution of the standard
sample of bisoprolol fumarate is prepared in 0.1 M so-
lution of hydrochloric acid with the concentration of
bisoprolol fumarate being similar to the concentration
of the test solution.

Compensation solition: 0.1 M solution of hydrochlo-
ric acid.

The optical density of the test solution and the refe-
rence solution is measured at the wavelength of 272 nm
in relation to the compensation solution.

Limitation: not less than 90% of the label claim of
bisoprolol fumarate.

CONCLUSIONS

1. The method of the “Dissolution” test of bisopro-
lol fumarate tablets has been developed, and the opti-
mal conditions for its conducting are the medium and
the volume of dissolution, the rotation rate, the time of
dissolution. The results obtained have shown that for 20
minutes of dissolution at least 90% of bisoprolol fuma-
rate of its label claim turns into the solution.

2. As a result of the validation test method perfor-
mance «Dissolution» of bisoprolol tablets may be recom-
mended for introduction in the book «Bisoprolol fuma-
rate tablets» in the State Pharmacopoeia of Ukraine.
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PO3POBKA TECTY «PO34YUHEHHSA» TABJIETOK BICOMPONnony

0.0.Bicnoyc, H.FO.bees, B.A.lNeopezisHuy, H.B.)Kueopa

Knroyoei cnoea: biconposion; mabnemku; mecm «pPO34UHEHHST»; criekmpoghomomempisi; eanioauis
biconporion — ninoginbHUll KapdiocenekmusHul 3-a0peHobriokamop, KUl xapakmepusyembCs weuod-
KuMm i Mati>xe nogHum (00 90%) 8CMOKMYy8aHHSM i3 WITyHKOB0-KUWKOBO20 mpaKmy ma eucokoto bio-
docmynHicmio. [ns eusHadyeHHs1 6iodocmynHocmi meepdux fikapCbKUux ¢hopm Orisi 8HYMPIiUIHb020
3acmocyeaHHs1 8 yMoeax ¢hapmauesmuyHuUX ridnpuemcems i iabopamopili BUKOHYEMbCS mecm «P0o3-
YUHEHHS1», pe3yrnbmamu 55Ko020 0038011510mb CyOumu rpo GoOMpUMaHHs MexXHosI02ii 8U20MO81eHHS
npernapamy ma Kpumepiig tio2o 6ionoziyHoi docmynHocmi. BuripobyeaHHs1 Ha pO34UHEHHST meepdux
00308aHUX JiKapCbKUxX (hOpM € HEBIO'’EMHOK YacmuHOK 3ax00ig, cripsAMosaHux Ha 3abe3rneqyeHHs
sKkocmi nikapcbKux 3acobia. Memoto docrnidxeHHs1 € po3pobka mecmy «Po34yuHeHHs1» mabrnemok
bicorporiony memodom abcopbuitiHOI criekmpoghomomempii 8 yribmpagbioriemositi ma gudumiti obrracmsix
criekmpa. B pesynbmami docnidxxeHHs obrpyHmosaHi ymosu Orisi po8edeHHs mecmy « PO34YUHEHHS»
biconpornony chymapamy 6 mabremkax: aukopucmosysaru ripunad 3 jonammio,; 06’em cepedosuiya
— 500 mn; memnepamypa cepedosuuya po3duHHUKka — 37°C; po3duHHUK — 0,1 M po34yuH xniopucmo-
B800HeB0I Kucriomu, weudKicmb obepmaHHsi — 75 06/x8, Yac po3dyuHeHHs1 — 20 x8. Po3pobrieHo crek-
mpoghbomomempuyHy MemoduKy susHa4eHHs biconponony ¢pymapamy 6 0,1 M po3quHi kucriomu
X/10pUCMOBOOHEBOI 3a Q0O8XUHU Xx8urli 272 HM. BcmaHoerneHo, wo AoroMiKHi pe4o8UHU mabriemok
He 3asaxkaromb CriekmpogomomempuyHoMy 8usHaqyeHH0. OdepxaHi pesynbmamu rokasarnu, o
3a 20 x8 pO34UHEHHSI nepelwso y po3qyuH noHad 90% Jdiro4oi pedosuHu 8id ii HOMiHaIbHO20 eMic-
my. BusHadeHi sanidauiliHi xapakmepucmuku He rnepesulyroms Kpumepil npuliHamHocmi: pobac-
Hicmb (aHanimuyHud po34uH cmabinbHUl npomsicom 200UHU), niHitHicmb (a=0,97% < max a, 1,92%,
b=0,9931), koegbiuieHm kopensuii cmaHosums 0,9999, npasunbHicms (0,52% < max 6, 0,96%) ma
36ixHicmb (2,24% < max Aas, 3,0%), npeyusitiHicmb (1,42% < max Aas 3,0%), wo 00380s15i€ peKo-
meHdAysamu mMemoOuKy Oris1 BUKOPUCMaHHS y chapMayesmuyHOMY aHaslisi.

PA3PABOTKA TECTA «PACTBOPEHUE» TABITIETOK BUCOINPOJIONA

O.A.Bucnoyc, H.FO.bees, B.A.lNeopausiHy, H.B.XKueopa

Knroueenie croea: 6ucornposnon; mabnemku, mecm «pacmeopeHue»; crekmpogomomempusi;
sanudayusi

Buconpornon — nunogurnbHbIl KapouocenekmusHbil 3-adpeHobriokamop, KomopbIl xapakmepu3sy-
emcsi bicmpbiM U nodmu nosHbiM (00 90%) ecackigaHueM U3 XerlyOOYHO-KUWEYHO20 mpakma u
ebIcokoli buodocmyrnHocmero. st onpedeneHusi buodocmynHocmu meepObiX JIEKapCmMeeHHbIX (hopM
0151 6HympeHHe20 MpUMeHeHUSs 8 ycrio8usix ¢hapmayesmudeckux npednpusmul u nabopamopudl
8bIMONIHAEMCS Mecm «pPacmeopeHUe», pe3yrbmamal KOmMopo20 10380/151om cydums 0 cobrrodeHuu
mexHoJI02uU U320moesieHust rpenapama u e2o buonoauyeckol docmynHocmu. VicrnbimaHusi Ha pac-
meopeHue meepdbix 003UPOBaHHbIX NTEKAPCIMBEHHbIX YOPM A8/ISAIOMCS HEOMBbEMIIEMOU YacmbHo
Mepornpussmud, HarpaeneHHbIX Ha obecreyeHuUe Kadecmaa fiekapCcmeeHHbIx cpedcme. Llenbio uc-
cnedosaHusi bbina paspabomka mecma «PacmeopeHue» mabnemok bucornporiona memodom ab-
copbyuUoHHOU criekmpogomomempuu 8 yrbmpacghuornemosol u sudumoli obsiacmsix cnekmpa. B
pesynbmame uccriedosaHusi 060CHoOB8aHbI ycrioaus 05151 MposedeHusi mecma «PacmeopeHue» buco-
nposona ymapama e mabrnemkax: ucronb3osanu npubop ¢ nonacmeto, obbem cpedbl — 500 mii,
mewmnepamypa cpedbi pacmeopumersi — 37°C, pacmeopumerns — 0,1 M pacmeop xropucmogodo-
POBHOU KUCIOMbI, CKOpOCMb 8palwieHust — 75 06/MuH, epemsi pacmeopeHusi — 20 MuH. Paspaboma+a
criekmpogomomempudeckass Mmemoduka onpedesnieHusi buconpornona gpymapama e 0,1 M pacmeope
Kucromal xs0pucmogodopodHol npu OnuHe 8051HbI 272 HM. YCmaHO8/1eHO, Ymo 8crioMo2ameribHble
gewecmea mabnemok He Mewarom criekmpogomomempuydeckomy onpedeneHuro. [lony4yeHHble
pe3yrbmamsl foka3anu, 4mo 3a 20 MUH pacmeopeHusi repeuisio 8 pacmeop 6onee 90% delicmeyrowie2o
gewjecmea om ee HOMUHallbHO20 codepxaHusi. OnpedenieHHbIe 8anudayUoHHbIE XapaKkmepucmuKu
He npesbiwarom Kpumepuu rnpuemmaemocmu: pobacmHocme (aHanumu4eckuli pacmeop cmabureH
8 meyeHue 4aca), niuHeliHocmb (a=0,97% < max a, 1,92%, b=0,9931), koaghcbuyueHm koppensayuu
cocmasrnsiem 0,9999, npasunsHocmb (0,52% < max 6, 0,96%) u cxodumocms (2,24% < max Aas,
3,0%), npeyusuoHHocme (1,42% < max Aas 3,0%), Ymo rnosgonssem pekomeHdo8ame MemoOuKy Onsi
ucrosnb308aHUsI 8 ghapMayesmu4eCcKoM aHarsu3se.
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analysis of the impact on the budget

On the basis of scientific processing and compilation of the literary sources data reflecting the me-
thodology of creating the guidelines for the system of health technology assessment the main stages
of the informative components of the National guidelines in health technology assessment have been
determined. The informative components of the guidelines developed have the following four stages:
description of the task in the technology assessment, clinical analysis, economic analysis, and analysis of
the impact on the healthcare system. The first stage of the research is determination of the technology to
be estimated — diagnostic, preventive or therapeutic interventions, which is used in a specific clinical
situation. At the second stage the clinical analysis, which concerns the medical consequences of
using the health technologies estimated, is carried out. It also provides information about its efficacy
and safety in a particular group of patients compared to the similar technologies. The third stage
provides the performance of the economic analysis consisting of comparison of the technology to be
estimated with the reference one based on the cost and health effects. There are three strategies for
conducting the economic analysis of the medical technology: relevant; cost-effectiveness; and carried
out again. At the fourth stage the analysis of the impact on the health system, the budget impact
and assessment of the organizational consequences, as well as estimation of the ethical and social

consequences has been conducted.

The system of Health Technology Assessment (HTA)
has become one of the most effective systems used by
almost all European countries, except for the former
Soviet Union, to substituate the choice of priorities in
health technologies (HT) and decision-making. Preva-
lence of HTA reflects the increased demand for reliable
information required to confirm the efficacy of HT con-
sidering evidence-based medicine [4, 5, 6, 10].

In recent studies of HTA among a fairly wide range
of problematic issues of the HT assessment the metho-
dology is of particular importance [2, 9]. Currently HTA
bodies of different countries set the task to create the
methodological framework or standard instructions in HT
conducting that would summarize the best practices [1,
3]. These developments are relevant and useful for na-
tional health systems (healthcare), especially for coun-
tries that begin implementing HTA, and it fully refers
to Ukraine.

Experimental Part

Analysis of the national legislation and regulations
has shown that at this time there is no methodology that
would comprehensively evaluate HT in terms of clini-
cal and economic feasibility. In this regard, the aim of

the research was the study of approaches to create guide-
lines to assess HT in Ukraine. The object of the study
was the methodology used by developers to create guide-
lines of HTA in the EU.

Results and Discussion

The purpose of the guidelines for HTA, as a rule, is
to determine the basic principles and methods of the HT
assessment in order to provide high quality of analysis
and reliable results. They should focus on patients, as
well as to provide the efficacy and safety of treatment,
the best results and the rational use of resources. The
systemic HT assessment should include the following
methods: analysis of clinical efficacy, economic analy-
sis, analysis of the impact on public health. The scien-
tific study and generalization of the literature [1, 2, 3, 7,
8, 9] reflecting the methodology of creating guidelines
for HTA allowed to determine the informative compo-
nents of the national guidelines on the assessment of HT
(hereinafter — Guidelines), they are presented in Fig.

The first stage of the study is to identify clearly the
technology to be estimated: diagnostic, preventive or the-
rapeutic interventions used in a specific clinical situa-
tion. According to the guidelines the full description of
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Fig. The informative components of the National guidelines in health technology assessment (HT).

the HT content should be carried out by the following
scheme: patients who will use the intervention, charac-
teristics of the intervention offered, comparison with si-
milar interventions, medical outcomes, i.e. the endpoints
of the clinical research.

If technologies are not approved in Ukraine, it is ad-
visable to specify the date and place of their approve-
ment in other countries, particularly in the following re-
cognized organizations such as the EMEA (European Me-
dicines Agency) and FDA (Food and Drug Administra-
tion, USA). It is recommended to compare with other
comparators, i.e. the technologies shown in Fig. It is im-
portant that the comparators chosen meet domestic re-

alities, it is expedient to explain their choice, it should
be also noted the data source. Medical outcomes repre-
sent analysis of health consequences of HT introduction.

At the second stage the clinical analysis concerning
the health effects of HT to be estimated is carried out. It
also provides the information on its efficacy and safety
in a particular patient group compared to the similar
technologies. In the analysis it is necessary to develop
a strategy for data searching that is relevant to perform
the clinical task. It is generally recommended to use the
most highly sensitive search strategy.

The data collected during the clinical analysis are
related to experimental and practical efficiency of HT.
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It is advisable to select data based on a protocol that
contains the specific criteria for their inclusion and ex-
clusion in the research. Further it is expedient to find in-
dependent reports and systematic reviews of the techno-
logy assessment, in particular, including those that can
be found in the Cochrane library, databases of Medline,
EMBASE and the Centre for reviews and dissemination.

Selection of information reduces itself to the ques-
tion whether the scientific reports found are suitable for
analysis, including selection based on the summary of
the content, and therefore, the analysis of text publica-
tions. It is advisable to carry out the process of selecting
information for systematic review of HT by at least two
analysts working independently. Finally, it is necessary
to determine the degree of consistency between ana-
lysts conducting the analysis.

Assessment of data quality allows to determine their
authenticity. Synthesis of the data is intended to obtain
information and to provide estimates of variability. It
includes a systematic review of the literature (with or
without meta-analysis). Meta-analysis is the preferred
method of results processing. When conducting a meta-
analysis is not possible, the analysis can be narrowed
down to the quality inspection. In case of the absence of
direct comparative studies where the estimated and al-
ternative technologies are directly compared it should be
recommended to perform indirect comparisons. When
estimating the technology the results of the safety ana-
lysis should be taken into account.

The third stage involves the economic analysis con-
sisting of comparison of the technology to be estimated
with the corresponding reference subject based on the
cost and health effects. There are three strategies for
economic analysis of the medical technology: relevant,
cost-effectiveness, and carried out again. The primary
prospect of analysis is financing of healthcare organiza-
tions services (government, patients and other payers).
The social perspective is recommended when deciding
on funding HT. The time period of the economic analy-
sis should be sufficiently long to determine the costs and

health outcomes. The time horizon for the short-and
long-term results should be presented separately.

The method of analytical calculations of costs in-
volves the use of various types of analysis: cost mini-
mization, cost-effectiveness, utility costs, costs conse-
quences. In certain situations it is recommended to use
simulation, namely the need to assess the outcomes in
practice, extrapolate the results beyond the time period
of the clinical trials, etc. The economic analysis aims to
assess the impact on health conditions for introduction
of this technology in the current clinical practice. The
cost of the product unit used in the analysis must be
conditioned by the choice of the method for measuring
the resources used: standard costs, published studies,
local pricing grid elements, direct calculation.

The acceptable level of discounting is 5% of the
value and 3.5% of the results of medical and pharma-
ceutical care in the main analysis. It is advisable to intro-
duce the results of the economic analysis in the presen-
tation clearly enough for proper interpretation and the
possibility of using the data in future.

The fourth stage is the analysis of the healthcare
system, which includes analysis of the impact on the
budget and assessment of organizational outcomes, as
well as estimation of the possible ethical and social
consequences.

General conclusions made at each of the three stages
should be summarized. The main element here is the
presentation of conclusions based on the summary of
the material.

CONCLUSIONS

In order to evaluate HT the methodological appro-
aches have been proposed to make informed decisions
concerning the implementation of effective technologies
in healthcare and pharmacy, which should be used in de-
velopment of the national guidelines. The informative
components of the guidelines, namely description of the
task in the technology assessment, clinical analysis, eco-
nomic analysis, and analysis of the impact on the healthcare
system have been developed and scientifically grounded.
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METOOONOrNI4YHI Nigxoan 0o PO3POBKUN HALUIOHATIbHOIO KEPIBHULTBA 3 OLIHKA
TEXHOJOMNW OXOPOHU 300POB’A

K.J1.KocsiueHko, A.C.Hem4yeHKkO

Knroyoei crnioea: cucmema o0xopoHu 300p08’si; OUiHKa mexHooaiti OXopoHU 300p08’sl; KiHiYHUl
aHarni3; eKOHOMIYHUU aHani3; aHani3 ensusy Ha brdxem

Ha ocHosi Hayk08020 onpautosaHHsI ma y3acarbHeHHs1 0aHUX flimepamypHuUx oxepern, uo eidobpa-
JKaromb MemoQd0sI102il0 CIMBOPEHHST KEPIBHUX 8Ka3i80K w000 cucmemMu OUIHKU MEXHO02ill OXOPOHU
300p08’a, 8USHaYEHIi OCHOBHI emariu ¢hopMy8aHHSI 3MiICMOBHUX cKrnadosux HauyioHarnbHO20 KepieHU-
umea 3 npo8edeHHs OUIHKU MexXHOJ102ili 0OXOpOoHU 300p0o8’s. Po3pobrieHi 3amicmosHi ckrnadosi Kepie-
Huymea mMarome Yomupu emanu: onuc 3ae0aHHs 3 OUIHKU MexXHOos10eil, KiHIYHUU aHari3, eKOHOMIY-
Hul aHari3, @ maKoX aHarli3 erjiugy Ha cucmemy OXOpPOHU 300po8’s. BcmaHoeneHo, wio Ha nepwomy
emarii 00CrnidOXKeHHSs € 8U3HAYEHHS OUIHO8aHOI mexHorioail: diagHOCMUYHOE20, NPoginakmu4yHo20 abo
meparnesmu4yHo20 8MpyYaHHs, U0 BUKOPUCMOBYEMbLCS Y NEBHIU KNiHiYHIU cumyauii. Ha dpyaomy
emarnii npoeoduMbCS KIiHIYHUU aHani3, Skul cmocyembCcsi MeOUYHUX HacsliOKie 3acmocy8aHHs mex-
Horozili 0xopoHU 300p08’s, Wo ouiHemMbCs. BiH makox Hadae iHghopmauito npo i epekmugHicmb
ma 6e3neyHicmb y neeHil apyni nayieHmig y rnopigHsHHI 3 aHano2iyHuMu mexHornoeiamu. Tpemid
eman rnepedbayae nposedeHHsI eKOHOMIYHO20 aHasi3dy, Wo cknadaembCs 3 OPIBHAHHS OUiHHO8aHO!
mexHoriogzii 3 peghepeHmMHo0, 8UX0054U 3 8apmocmi ma Hacniokie 0ns1 30opoes’s. Budinsrwomb mpu
cmpameeii npog8edeHHsT eKOHOMIYHO20 aHarizy MeduYyHOI mexHosogzii: peneeaHmMHuUl; €KOHOMIYHOI
eghekmusHocmi; HaHO80 npoesedeHuli. Ha yemesepmomy emarni NPo8odUMbCS aHarli3 8rsuey Ha cuc-
meMy OXOpOHU 300p08’a, WO OXOMIE aHasi3 annuesy Ha 6rodxem ma OUiHKY opaaHi3ayiliHux Ha-
cniokie, a maKkox OUiHKY UMO8IpHUX emUYHUX i couiaribHUX Hacniokis.

METOOONOIMNMYECKUE Noaxonbl K PASPABOTKE HALUMOHAIIbBHOIO PYKOBOACTBA

MO OUEHKE TEXHONOIMMY 30PABOOXPAHEHUA

K.J1.KocsiyeHko, A.C.Hem4eHKO

Knroyeenle cnoea: cucmema 30pagooxpaHeHUs]; OUeHKa mexHo102uli 30pasooxpaHeHUs;
KITUHUYecKul aHanu3; SKoHoMu4YecKull aHanu3; aHanu3 enusiHusi Ha 6rodxem

Ha ocHoge Hay4yHoU ob6pabomku u 060bweHUs1 OaHHbIX UMepamypHbIX UCMOYHUKOS, ompaxXaroujux me-
modornoauto co3daHusi pyKoBoOSWUX yKa3aHUl Mo cucmemMe OUeHKU mexHornoauli 30pagooxpaHeHus,
onpederieHbl OCHOBHbIE 3maribl hOpMUPOBaHUST coOepxameribHbIX cocmaansuux HauuoHanbHo20
pykosodcmea 1o npoesedeHUr OUEHKU mexHosoaull 30pasooxpaHeHusi. PazpabomaHHble codepxa-
mersibHble cocmasrnsirouue pykogodcmea UMerom Yemblpe amarna: onucaHue 3adaHusi 1Mo OUeHKe mex-
Homoeul, KIUuHU4YecKull aHanu3, 3KoOHoMuUYecKull aHanus3, a makxe aHarnu3 eo3delicmeusi Ha cucme-
My 30pasooxpaHeHusi. OripedenieHo, YMo Ha rnepeoM samare uccredosaHus daemcs onpederieHue
oueHusaeMoli mexHoIo2uu: OuagHOCMUYECK020, NpoghuIakmu4ecKkoao Uniu meparnesmu4yecKkoeo eMme-
wameribcmea, Ucrosib3yemMoz20o 8 orpederieHHOU KruHu4Yeckol cumyauyuu. Ha emopom amare rpogo-
oumcs KnuHu4YecKul aHarnu3, kacarouutcss MeOuUUHCKUX rnociedcmautl npuMeHeHUsI oUeHU8aeMbIX
mexHoroeaul 30pasooxpaHeHusi. OH makxe rnpedocmassissem uHgopmayuo 0b ee aghghekmusHo-
cmu u 6esonacHocmu 8 onpedeneHHoU 2pyrne nayueHmoes o CPasHeHUro ¢ aHano2u4YHbIMU MeXHO-
noauamu. Tpemudl aman npedycmampugaem rpogedeHuUe 3KOHOMUYECKO20 aHalu3a, cocmosue2o
U3 CpasHEeHUs1 ouyeHuUBaeMoli mexHoo2uu ¢ peghepeHmHoul, ucxodst us cmoumocmu u nocriedcmeudi
0risi 300poebsi. Bbidensirom mpu cmpameauu rnpoeedeHusi 3KOHOMUYECKO20 aHaru3a MeduyuHCKoU
mexHos102uU: peneesaHmMHbIU; SKOHOMUYeCKoU aghchekmusHocmu; nposedeHusi 3aHo80. Ha yemeep-
mom amarie npo8ooduUMCcs aHasu3 e/usiHUSI Ha cucmemy 30pagooxpaHeHUsl, oxeamblearouull aHanu3
8M1USIHUST Ha BroOXem U OUEHKY op2aHuU3alyUOHHbIX nocredcmeuli, a maKkxe Ha OUEHKY 3mu4yeckux u
couyuarnbHbIx rnocrnedcmeudl.
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MARKETING ANALYSIS OF THE DRUGS USED FOR THE
TREATMENT OF AFFECTED MILITARY MEN WITH BRAIN
INJURIES

O.P.Shmatenko, A.M.Solomenny, O.V.Pleshkova
Ukrainian Military Medical Academy

Key words: marketing analysis, brain injury, drug therapy; medicines

During the research the comparative analysis of protocols of medical care for patients with brain
injuries and information of scientific literature and evidence-based medicine has been conducted.
It has demonstrated that for the treatment of affected military men with brain injury the following
groups of drugs are used: antibacterial agents for systemic use, psychoanaleptics, blood substitutes
and perfusion solutions, antiepileptics, vitamins, peripheral vasodilators, cardiac drugs, calcium
channel blockers, analgesics, antihemorrhagic drugs, drugs for treating wounds and ulcers, diuretics,
antithrombotic agents, antiparkinsonian drugs, psycholeptics, vasoprotectives, beta adrenoreceptor
antagonists, etc. Marketing analysis of certain groups of drugs has been conducted according to
the following criteria: legal (registration in Ukraine), economic (commercial: country, company), pharma-
ceutical (types of dosage forms, the composition of active substances, method of application),
pharmacotherapeutic (ATC-classification). The analysis of the domestic pharmaceutical market has
shown that drugs for treatment of head injuries comprise 1034 drugs manufactured in 39 countries.
It has been found that the Ukrainian producers are able to provide the necessary level of rendering
medical care in treatment of the traumatic brain injury, they produce 549 names of drugs, and it is almost
53% of the total range of medicines. The first place among the Ukrainian companies manufacturing
drugs for treatment of the brain injury has “Darnitsa pharmaceutical company” JSC, the second one —
“Yuria-Farm” Ltd., the third place — Pharmaceutical company “Zdorovye” Ltd. Foreign producers supply
485 drugs (47%). The leaders are India, Germany and Slovenia, which take the first, second and third
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places in the import of drugs, respectively.

Modern principles of qualitative medical care are
associated with unification and standardization of the
medical technologies, and it fully regards to drug provi-
sion of affected military men with with brain injuries.
The introduction of standardized schemes of diagnosis
and treatment in traumatic brain injury helps to reduce
the fatality rate from 38 to 23% [6, 9, 14, 17]. At present
recommendations only for sections of hyperventilation
and anticonvulsant therapy have been formulated at the
level of standards, but other effective methods of phar-
macotherapy of patients with brain injuries directed to
correction of homeostasis, stabilization of the function
of cell membranes of neurons and glial cells, reduction
of the harmful effects of hypoxia on the structure of the
brain, stimulation of redox processes, intensification of
oxygen and glucose utilization are fixed at the level of
options [7, 10, 12, 16, 17]. There is also no research
concerning generalization and systematization of the
information about medicines used for drug therapy of
military men with brain injuries. Therefore, develop-
ment and introduction of formulary lists of drugs for
treating the traumatic brain injury is relevant.

Materials and Methods

During analysis the research materials were data of
protocols of medical care for patients with brain inju-
ries, information of scientific literature and evidence-
based medicine [1]. For analysis of groups of drugs the
system-overview and marketing methods have been

used. When conducting marketing analysis the follow-
ing groups of parameters were used: 1) legal (registra-
tion in Ukraine), 2) economic (commercial: country,
company), 3) pharmaceutical (types of dosage forms,
the composition of active substances, method of appli-
cation), 4) pharmacotherapeutic (ATC-classification, the
mechanism of action) [5].

Results and Discussion

In order to standardize the provision of medical care,
implementation of modern methods of diagnosis and
treatment of brain injuries into the activities of medi-
cal preventive institutions, as well as the quality con-
trol of medical care, in 1998 the standards of medi-
cal care for victims of brain injury were developed, in
2004 the guidance “Modern principles of diagnosis and
treatment of patients with urgent neurosurgical disorders
(traumatic brain injury)” was writen, and in 2006 twel-
ve protocols of rendering medical care in the specialty
“Neurosurgery” were approved, in them the main direc-
tions of drug therapy of patients and pharmacological
groups of drugs were determined [1, 3, 4]. However,
when assessing the possibilities of practical use of pro-
tocols at the hospital level it has been found that they
have no specific lists of drugs.

The rational selection of drugs to these lists can be
made using the methods of pharmacoeconomic analy-
sis; the first step is determining the basic pharmacologi-
cal groups of drugs used to treat brain injuries, followed
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Groups of drugsfor the treatment injured with brain injury

Groups of drugs according to protocols of
medical care in the specialty
“Neurosurgery”

Groups of drugs according to the data of
scientific literature

[ psychoanaleptics (NO6) ] # antibacterials for systemi cuse (JO1 )‘
blood substitutes and perfusion
solutions (B05) — antiepileptics (NO3) )
peripheral vasodilators (C04) % cardiactherapy (CO1) ]
—{ vitamins (A11) )
—[ calcium channel blockers (C08) }
+— other nervous system drugs (N07)
—[ analgesics (N02) }
. 2\
psycholeptics (N05) } | | drugs for functional gastrointestinal
disorders (A03)
N J

anti-parkinson drugs (N04)

preparations for treatment of
woundsandulcers (D03)

ophthalmologicals (S01)

antihemorrhagics (B02)
diuretics (C03)

[ vasoprotectives (C05)

other alimentary tract and
metabolism products (A16)

drugs for obstructive airway
diseases (R03)

antithrombotic agents (B01)

beta blocking agents (C07)

antihypertensives (C02)

H
5

|
|
|

by carrying out marketing analysis of the given drugs.
For this purpose the treatment protocols are analyzed,
and the data of scientific literature and evidence-based
medicine are systematized.

According to the protocols of medical care in the
specialty “Neurosurgery” for treating patients with brain
injuries the following groups of drugs are used. They
are psychoanaleptics (N06), blood substitutes and per-
fusion solutions (B05), peripheral vasodilators (C04),
calcium channel blockers (C08), analgesics (N02) and
psycholeptics (NOS); their use can provide only the
minimum level of the necessary drug aid to the injured
military men with brain injuries. They do not consider
other group of drugs that are able to provide a higher
level of care. Therefore, we decided to conduct the mar-
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Fig. 1. The list of groups of drugs for treating injured people.

keting analysis of all groups of drugs that could be used
in the treatment of the traumatic brain injury [2, 8, 10,
11, 13, 15, 18, 19] (Fig. 1).

The analysis of the domestic pharmaceutical mar-
ket as of 01/12/2013 showed that the aforementioned
pharmacotherapeutical groups of drugs comprised 1034
drugs manufactured in 39 countries.

Ukraine produces 549 names of drugs, and it is almost
53% of the total range of medicines. The first place among
the Ukrainian companies manufacturing drugs for treatment
of'the brain injury has ‘“Darnitsa pharmaceutical company”
JSC, the second one — “Yuria-Farm” Ltd., the third place —
Pharmaceutical company “Zdorovye” Ltd., the fourth one
—“Kyivmedpreparat” PJSC, the fifth place — Scientific-Pro-
duction Centre Borshchahivskiy Chemical-Pharmaceutical

185
|

16 14 14 13 13

1817
ENEmE,

2 3 4 5 6 7 8

9 10 11 12 13 14 1516 17

Fig. 2. The distribution of domestic production of drugs by manufacturers where: 1 — Darnitsya, 2 — Yuria-Farm,
3 — Zdorovie, 4 — Kyivmedpreparat, 5 — Borshchagivsky CPP, 6 — Biofarma, 7 — Niko, 8 — Galychfarm,

9 — Lekhim-Kharkiv, 10 — EP DNCLZ, 11 — Technolog, 12 — Farma-treid, 13 — Farmak, 14 —
15 — Kyiv Vitamin Factory, 16 — Lugansk Pharmaceutical ...,

Infuzia,
17 — Other producers.
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Plant PLC, which supply 62, 37, 30, 26 and 23 medicines,
respectively, and it is 17% of the total assortment (Fig. 2).

Foreign producers supply 485 drugs (47%). The
leader is India that provides the domestic market with
91 drugs, Germany and Slovenia take the second and
third places in the import of drugs with 55 and 35 drugs,
respectively (Fig. 3).

The largest importers are KRKA (Slovenia) — 22 drugs,
Orchid (India) — 21, Ferrer International (Spain) — 17,
Sopharma (Bulgaria) — 13, Gerot Pharmazeutica (Aus-
tria) — 12, Ranbaxy (India) — 11, AWD. Pharma (Ger-
many) — 10, Sandoz Pharmaceuticals (Slovenia) — 10.

Next we analyzed drugs by dosage forms (Table).

Approximately 49% of drugs are produced in the
peroral forms, such as tablets, capsules, powders and
solutions for oral use, syrups and pills. Dosage forms
for injections are second — 48%. These drugs include

é@@@@ﬁggg 1%
Y ol
. 7
;_@/// / /
‘-//{@
S
Slovenia
7%

Russia 7%
7%

3. The structure of the pharmaceutical market by producing countries.

solutions for injections and infusions, powders and con-
centrates for preparation of injections and infusions.
Almost 3% of the total assortment are solutions for oral
use, powders for preparation of suspensions, drops, etc.

Analyzing drugs according to the pharmacologi-
cal groups it has been found that the largest assortment
is represented by antibacterial agents for systemic use
(JO1) — 330 drugs, psychoanaleptics (N06) — 157, blood
substitutes and perfusion solutions (B05) — 140, anti-
epileptics (N03) — 67, vitamins (Al1) — 45, peripheral
vasodilators (C04) — 42, other drugs affecting the nervous
system (NO7) — 34, cardiac drugs (C01) — 32, drugs for
functional gastrointestinal disorders (A03) — 30, calci-
um channel blockers (C08) — 29, analgesics (N02) — 27,
antihemorrhagic drugs (B02) — 21, drugs for treating
wounds and ulcers (D03) — 15, diuretics (C03) — 14,
drugs used for obstructive airway diseases (R03) — 12,

Table
Distribution of drugs for treatment of the traumatic brain injury by dosage forms
Quantity of drugs
= — - v
celeel | 8| 2,258
Groups of drugs 20| o 51 = o8| 5| 82 =
Pe O ST |85 | = | 2 55|85 |°E| B
5.9 =Y e © o o = Q o =
S5E| 3€ o | & 33| <
A a aal| s
Antibacterial agents for systemic use (JO1) 47 130 103 23 10 17 330
Psychoanaleptics (N06) 44 5 71 25 12 157
Blood substitutes and perfusion solutions (B05) 140 140
Antiepileptics (NO3) 1 60 3 3 67
Vitamins (A11) 15 5 6 13 3 3 45
Peripheral vasodilators (C04) 12 2 26 2 42
Other drugs affecting the nervous system (N07) 12 22 34
Cardiac drugs (C01) 13 4 9 6 32
Drugs for functional gastrointestinal disorders (A03) 11 18 1 30
Calcium channel blockers (C08) 5 21 3 29
Analgesics (N02) 6 17 4 27
Other groups of drugs 42 2 47 1 3 6 101
Allin all 348 148 400 80 18 13 27 1034
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Fig. 4. The distribution of drugs by pharmacological groups where: 1 — antibacterial agents for systemic use,

2 — psychoanaleptics, 3 — blood substitutes and perfusion solutions, 4 — antiepileptics, 5 — vitamins,

6 — peripheral vasodilators, 7 — other drugs affecting the nervous system, 8 — cardiac drugs, 9 — drugs for functional
gastrointestinal disorders, 10 — calcium channel blockers, 11 — analgesics, 12 — antihemorrhagic drugs, 13 — other groups.

antithrombotic agents (B01) — 12, antiparkinsonian drugs CONCLUSIONS

(NO04) — 10, psycholeptics (NO5) — 7, drugs used in oph- As aresult of market research, we can conclude that the
thalmology (S01) — 3, vasoprotectives (C05) — 2, other  Ukrainian firms produce a sufficient number of medicines:
drugs affecting digestive system and metabolism (A16) 60 producers supply 549 types of drugs to the domestic
— 2, beta adrenoreceptor antagonists (C07) — 2, antihy-  pharmaceutical market, and it is sufficient to meet the needs

pertensives (C02) — 1 (Fig. 4). of the affected military men with brain injuries in drugs.
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MAPKETUHIOBWI AHANI3 MPEMNAPATIB, IKI BAKOPUCTOBYIOTbCSA ONA NIKYBAHHA
MNOTEPMNINIUX BINCbKOBOCHY>XEOBLIB I3 TPABMAMU FOJIOBHOIO MO3KY
O.l.lUmameHko, A.M.CosniomeHHul, O.B.lMnewkoea

Knrovoei crioea: MmapkemuHa08ul aHari3; mpasma 20/108HO20 MO3KY; MEOUKaMEeHMO3He
JiKy8aHHS; 1likapcbKi 3acobu

Y x00i docnidxeHHs1 MpoeedeHO MOPIBHSANbHUU aHarli3 rnpomokorsiie HadaHHss Medu4yHoIi dornomoau
X80pUM i3 mpasmamMu 205108H020 MO3KY ma gidomocmel HayKo8oi nimepamypu i 0oka3080i Meduyu-
Hu. BiH cg8iduumb, wo 0ns nikysaHHs1 nocmpaxxoarsnux 8ilicbKogoclyx6o8Ujie i3 mpasmamu 20/108H020
MO3KY 8UKOPUCMO8YOMbCS Maki epynu fikapcbKux 3acobig, sk aHmubakmepiarnsHi 3acobu Oris cuc-
meMHO20 8UKOPpUCMaHHS, ricuxoaHanenmuku, Kpogo3aMiHHUKU ma nepby3iliHi po34uHu, npomueni-
nienmuyHi 3acobu, simamiHu, nepughepuyHi eazodunamamopu, kapdiosnoaiyHi npenapamu, aHmazo-
Hicmu KarnbUuito, aHarzemuku, aHmuaemopaeiyHi 3acobu, 3acobu 01151 NiKyeaHHSs1 paH ma 8upa3Kko8ux
ypakeHb, Ce402iHHI 3acobu, aHmumpomMbomuyHi 3acobu, npomunapKiHCOHIYHI npenapamu, rncuxo-
JfienmuyHi 3acobu, aHaionpomexkmopu, briokamopu [-adpeHopeuenmopie mowo. MapkemuHaosul
aHarli3 susHa4yeHuUx epyn rikapcbKux 3acobie rnposoduscsi 3a HacmyrnHUMU roKasHUKamu: rnpasosul
(peecmpauisi 8 YkpaiHi), ekoHoMiYHUU (8upobHUYUU: KpaiHa, gipma), papmauyesmuyHul (8udu i-
KapcbKux gpopm, cknad ditoHux pedosuH, criocib 3acmocyeaHHs); chapmakomepanesmuyHul (ATC-
Knacudpikauisi). AHari3 8im4usHsIHO20 ¢hapmauesmu4yHO20 PUHKY roKasas, Wo JikapchKi 3acobu 0ns
JliKyeaHHs1 mpaem 205108u Hapaxosytoms 1034 npenapamis, siki supobristombcs 8 39 kpaiHax ceimy.
Byno ecmaHo86ieHo, wo ykpaiHckbKi 8UPObHUKU 30amHi 3abe3rneqyumu HeobxiOHuUl pieeHb HalaHHS Me-
OukaMeHmMO3HoI BornomMoau rpu nikyeaHHIi YepernHo-Mo3Ko8ol mpasmu i eupobnsaoms 549 HalMeHy-
8aHb ripenapamis, Wo cknadae matxe 53% 6i0 3azanbHo20 acopmumeHmy medukameHmig. [Nepuwe
Micue ceped yKpaiHCbKUX QhipM 3 8UPOBHULUMEa JikapCbKuXx 3acobie Os1s niKyeaHHS mpaem 20/108HO-
20 mMo3Ky riocidae MNpAT « PapmauesmudHa gipma «apHuusi», dpyee — TOB «HOpisi-@apm», mpeme
— TOB «®apmauyesmuyHa koMmmaHis «30opoe’s». IHo3eMHi 8upobHUKU rnocmadaroms 485 npenapa-
mie (47%). Jlidepamu € IHisa, HimewdyuHa ma CrioeeHisi, ki nociaroms rnepuwe, Opyae i mpeme micus
8 iMriopmi nikapcbkux 3acobie 8idrnoeioHoO.

MAPKETUHIOBbIA AHATNIU3 NPENAPATOB, KOTOPBLIE UCMNOMNb3YIOTCA ANA NEYEHUA
NMOCTPAOABLUNX BOEHHOCNYXXALLUX C TPABMAMU TOJTOBHOITO MO3rA
A.l.lImameHko, A.H.ConomeHHbIl, O.B.lMnewkoea

Knrodeenle criosa: MapKkemuH208bIl aHalu3; mpasma 20/108H020 M032a; MeOUKaMeHIMO3HOoe
JieqyeHue; nekapcmeeHHble cpedcmea

B xode uccrniedosaHusi nposedeH cpagHUMesbHbIlU aHaru3 rMpomoKosi08 okasaHusi MeOUUUHCKOU MoMo-
wu 60nbHbLIM C mpasMamu 20/108HO20 MO32a U ceedeHul Hay4HoU numepamypbl U OoKkasameribHoU
meduyuHbl. OH noka3sars, 4mo 0518 fiedeHUs1 nocmpadasuiux 80EHHOCYXauux ¢ mpasmMamu 20/108-
HO20 MO32a UCMo/b3yKMCcs makue epyrrbl IeKapCcmeeHHbIX cpedcmes, Kak aHmubakmepuasibHble
cpedcmea Ot CUCMeMHO20 UCIOoIb308aHUs, cuxoaHanenmuku, KpogeameHUmesu u nepgy3uoH-
Hble pacmeopsl, Pomueoanunenmuyeckue cpedcmea, sumamMuHbl, nepugepuyeckue easodunama-
mopbi, kKapduorioauyeckue npernapamsl, aHmMa2oHUCMb! KafbUus, aHanbeemuku, aHmuaemoppaazu-
yeckue cpedcmea, cpedcmea 011 JiedeHUs paH U 138EHHbIX TopakeHul, MO4Ye20HHbIe cpedcmaa,
aHmumpombomuyeckue cpedcmeaa, MpPomueornapKUHCOHUYECKUE ripernapameal, rcuxonenmuyeckKue
cpedcmesa, aHauornpomekmopsi, 6riokamopbl $-adpeHopeuenmopos u m.0. MapkemuHeosnbili aHa-
J1u3 orpederieHHbIX 2Py JIeKapcmeeHHbIX cpedcme rpoeoodusics Mo criedyruwuM rnoKkasamessm:
rpaeoesol (peaucmpayusi 8 YKpauHe), 3KOHOMUYecKul (npou3eodcmeeHHbil: cmpaHa, chupma), ¢hap-
Mauesmuyeckuli (8Uudbi fiekapCcmeeHHbIX ¢hopM, cocmae delicmeyrouux eeuyecms, crocob npumeHe-
Husi); hapmakomepanesmudeckul (ATC-knaccugpukayusi). AHamu3 omedecmeeHHo20 hapmauesmu-
4YeCcK020 pbIHKa rokKasari, Ymo JiekapcmeeHHble cpedcmeaa Or1sl JIEYEeHUS mpaseM 20/108bl HacyUmbi-
sarom 1034 npenapamos, komopbie rpou3sodsmcs 8 39 cmpaHax mupa. bbiro ycmaHosneHo, 4mo
YKpauHcKue ripousgodumeriu criocobHbl obecriedumsb He0bX0UMbIU YpOBEHb OKa3aHUsI MeOUKaMeH-
MO3HOU MOMOWU MPU JIeHYEHUU YePernHO-M032080U mpasMbl U rpou3eodssm 549 HaumeHosaHul ripe-
napamos, Ymo cocmasensem rnodmu 53% om obweao accopmumeHma fiekapcmeeHHbIX cpedcms.
lMepsoe mecmo cpedu yKpauHCKUx ¢oupM ro rpousgsodcmey rpenapamoes Or1s1 JIeYeHUs] mpasm 20-
J108H020 Mo32a 3aHumaem YAO «Papmayesmuyeckas pupma «JapHuua», emopoe — OO0 «HOpusi-
®apm», mpembe — OO0 « Papmayesmuyeckas KomnaHusi «300posbex». MHocmpaHHbie npou3eodu-
mernu nocmasrnisiom 485 npenapamoes (47%). Jludepamu siensgromes MHOus, FepmanHusi u CriogeHus,
Komopable 3aHuUMatom rnepeoe, 8mMmopoe U mpemse Mecma 8 UMIoPMme sieKapcmeeHHbIX cpedcma
€cO0MeemcmeeHHo.
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The aim of this work is to carry out the marketing analysis of the assortment of medicines used
topically for diseases of the locomotor apparatus presented at the pharmaceutical market of Ukraine
for the subsequent substantiation of the composition and the type of a soft dosage form for a complex
medicine, which is planned to application in sports medicine. It has been shown that the segment of
medicines used topically for diseases of the locomotor apparatus consists of the products registered
both as medicines and as dietary supplements. The medicines are registered in the group "MO02A —
topical products for joint and muscular pain”, the dietary supplements are presented in several groups.
In general, the segment of the products investigated is provided by medicines in ~89% and only in
~11% by dietary supplements by the sales volume. In 2012 the group of the dietary supplements
selected consisted of 313 trade names, at the same time the medicines are presented by 101 trade
names. Both domestic and foreign producers are presented widely enough in the segment — the ratio
between the volumes of supply is approximately permanent over all period of observations, although
the participation of domestic producers, however, has the tendency to decrease in natural terms.
The virtual group selected for analysis consists of such dosage forms as gels, ointments, creams,
balsams, liniments and emulsions, solutions (alcoholic, oil, aqueous), applications and plasters, oils,
sprays and extracts. The medicines produced in the form of gel were the leaders of sales according
to the results of 2012, solutions and ointments occupied the second and third place, respectively. In
the structure of the segment under research the soft dosage forms (except applications and plasters)
occupy 68.28% in packs and 84.42% in money terms.In 2012 the segment of soft dosage forms
(except applications and plasters) presented by 85 international nonproprietary names registered
both as medicines and as dietary supplements. Fourteen substances provide 80% of sales in packs,
and only 11 substances — in money terms. The undisputed leaders in the segment are diclofenac
and ibuprofen — both in money equivalent and in packs — the first substance is presented by 17
international nonproprietary names, the second — by 4 ones. Thus, the marketing research of the
market of medicines used topically for diseases of the locomotor apparatus has been carried out, and
it has been shown that it is expedient to work in direction of creating soft dosage form, namely gel, for

creation of a new complex medicine for treating microtraumas in sport medicine.

Athletic injuries of the locomotor apparatus were, are
and always will be the widespread type of traumatic in-
juries, which not only influence on sportsmen achieve-
ments, but also worsen the quality of their life in whole [4,
8,11, 13, 14, 19]. Especially it concerns the athletes of high
qualification — athletic injuries, particularly, injuries of
joints, exclude them from the training process and sport-
ing contests for a long period or completely [10, 12, 15-17].

Currently, soft dosage forms in the form of liniments,
ointments, creams, gels have been widely used in reha-
bilitation of injured joints [9, 18]. They are the complex
heterogeneous disperse systems, which quality, efficien-
cy and safety depend on the type and composition of
a base-carrier, disperse state of medicinal substances,
expedience of application and correct choice of excipi-
ents, preservatives, conditions of production, storage,
etc. Soft dosage forms are simple for application, can
combine several active substances of different activity
direction in the same dosage form, and also provide du-

ration of the presence of active substances directly in
the site of drug application, etc. [2, 3].

The aim of this work is to carry out the marketing
analysis of the assortment of medicines used topically
for diseases of the locomotor apparatus presented at the
pharmaceutical market of Ukraine for the subsequent
substantiation of the composition and the type of a soft
dosage form for a complex medicine, which is planned
to application in sports medicine.

Materials and Methods

The object of our research was the information about
the structure of the market of medicines used topically
for diseases of the locomotor apparatus registered in
Ukraine, as well as about their price (marketing) de-
scriptions for 2005-2012. Graphic and logical methods
are used.

Results and Discussion

The segment of medicines used topically for diseases
of the locomotor apparatus consists of the products re-
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Fig. 1. The share distribution between different dosage forms in the virtual group (packs, 2012).

gistered both as medicines and as dietary supplements
[5-7]. The medicines were presented according to the
ATC-classification in the group “M — musculo-skeletal
system”, its capacity was ~6% from the capacity of the
pharmaceutical market of Ukraine in natural terms and
~8% in money terms as of 2012 [1, 5-7]. The dietary
supplements were presented in the group “Y09 — sup-
plements for treatment of diseases of the locomotor ap-
paratus”, as of 2012 its capacity was ~3.5% and ~4%
in natural and money terms from the sales volume of
dietary supplements in Ukraine, respectively. In turn,
the segment is provided by medicines in ~96% and only
in ~4% by dietary supplements [1, 5-7].

As for the current state of the pharmaceutical branch
of Ukraine in the segment of products used topically
for treating diseases of the locomotor apparatus, the me-
dicines are registered directly in the group “M02A —
topical products for joint and muscular pain”; its capacity
was ~1.6% from the capacity of the pharmaceutical mar-
ket of Ukraine in natural terms and ~1.7% in money
terms as of 2012 [1, 5-7]. The weighted average in-
crease rate of the group for the period investigated has
the tendency to decrease.

Dietary supplements are presented in several groups —
“Y09A2 —topical anti-inflammatory products”, “Y09B1 —
products for treatment of contusions and injuries” and
“Y09B2 — massage products”. The capacity of the vir-
tual group of dietary supplements consisting of products
of three groups mentioned above and used topically for
treatment of diseases of the locomotor apparatus was

Extracts

~2.8% and ~2.6% in natural and money terms from the
capacity of the pharmaceutical market of Ukraine as of
2012 [1, 5-7]. The weighted average increase rate of
the virtual group of dietary supplements for the period
investigated has also the tendency to decrease.

In general, the segment of the products investigated
is provided by medicines in ~89% and only in ~11%
by dietary supplements by the sales volume [1, 5-7].
It should be noted that over the last 7 years significant
changes in sale distribution between the medicines for
topical application in treating the locomotor apparatus
and the dietary supplements used for the same purpose
have not occurred. The insignificant increase of the
share of the dietary supplements segment was observed
in 2012 as compared to the beginning of the period un-
der research in 2005.

In 2012 the group of the dietary supplements se-
lected consisted of 313 trade names, at the same time
the medicines are presented by 101 trade names [5-7].

The virtual group selected for analysis consists of such
dosage forms as gels, ointments, creams, balsams, lini-
ments and emulsions, solutions (alcoholic, oil, aqueous),
applications and plasters, oils, sprays and extracts. The
medicines produced in the form of gel were the leaders of
sales acoording to the results of 2012, solutions and oint-
ments occupied the second and third place, respective-
ly. The negative dynamics was observed for such forms
as ointments, balsams and liniments/emulsions; the sit-
uation was succeeded in improving for creams, applica-
tions/plasters and spray forms as compared with 2011.

Sprays 0.05%
0.22%

Solutions

(alcoholic/oil

faqueous)
6.47%

Applications/plasters
6.50%

Soft dosage forms (except

applications and plasters)
84.42%

Gels
50.93%

Ointments
28.34%

Creams 5.08%

Liniments/emulsions 0.06%

Fig. 2. The share distribution between different dosage forms in the virtual group (USA dollars, 2012).
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Fig. 3. Dynamics of the ratio of supply of domestic and foreign producers in the segment

In the structure of the segment under research the soft
dosage forms (except applications and plasters) occupy
68.28% in packs and 84.42% in money terms according
to the results of 2012 (Fig. 1, 2); it indicates that they
are the main forms used for topical treatment of diseas-
es of the locomotor apparatus. In general, stagnation is
observed in the share of the soft dosage forms segment
among the products used topically for diseases of the
locomotor apparatus.

Both domestic and foreign producers are presented
widely enough in the segment. The results presented

of soft dosage forms (except applications and plasters).

in Fig. 3 indicate that the ratio between the volumes
of supply is approximately permanent over all period
of observations, although the participation of domes-
tic producers, however, has the tendency to decrease in
natural terms.

In 2012 the segment of soft dosage forms (except
applications and plasters) was provided by 85 interna-
tional nonproprietary names (INN) presented both in
the group of medicines and in the group of dietary sup-
plements. Such substances as diclofenac —22.79%, ibu-
profen — 8.67%, ketoprofen — 7.67%, comfrey — 7.37%,

Diclofenac

D22.79%

Ibuprofen
Ketoprofen
Comfrey

Dimethyl Sulfoxide+Heparin

8.67%

%

Nimesulide

Chondroitin sulphate
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Homoeopathic products

Viper poison+salicylic acid+turpentine

Extract of hot pepper+dimethyl sulfoxide

1.86%)|
1.67%

Others

ﬂ 19.80%
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Fig. 4. TOP 80 of INN (sales in packs) in 2012 among soft dosage forms (except applications and plasters).
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Fig. 5. TOP 80 of INN (sales in USA dollars) in 2012 among soft dosage forms (except applications and plasters).

dimethyl sulfoxide in combination with heparin — 6.32%,
nimesulide — 4.93%, chondroitin sulphate — 3.60%, com-
bination of apitoxin with methyl salicylate and allyl iso-
thiocyanate — 3.53%, different combinations — 3.21%,
combination of diclofenac with methyl salicylate and
menthol — 2.93%, nonivamide with nicoboxil — 2.91%,
homoeopathic products — 2.74%, combination of viper
poison with salicylic acid and turpentine — 1.86% and
the extract of hot pepper in combination with dimethyl
sulfoxide — 1.67% (14 substances in all) provide 80%
of sales in packs (Fig. 4).

Only 11 substances provide 80% of sales in money
terms (Fig. 5): diclofenac — 17.84%, ibuprofen — 11.22%,
combination of dimethyl sulfoxide with heparin and dex-
panthenol — 9.26%, comfrey — 8.74%, ketoprofen — 8.26%,
homoeopathic products — 8.00%, chondroitin sulphate
— 6.44%, nimesulide — 3.88%, nonivamide in combina-
tion with nicoboxil — 3.45%, combination of apitoxin
with methyl salicylate and allyl isothiocyanate — 2.78%,
as well as combination of diclofenac with methyl sa-
licylate and menthol — 2.23%.

The leadership of diclofenac and ibuprofen — both
in money equivalent and in packs — attracts the atten-

tion; the first substance is presented by 17 international
nonproprietary names, the second — by 4 ones [5-7].

Thus, it is expedient to work in direction of creat-
ing soft dosage form, namely gels, for creation of a new
complex medicine for application in sport medicine.

CONCLUSIONS

1. The marketing research of the market of medi-
cines used topically for diseases of the locomotor ap-
paratus has been carried out.

2. It has been found that the quantitative and quali-
tative variety of medicines used topically for diseases
of the locomotor apparatus is presented both by prod-
ucts of foreign firms and domestic producers.

3. It has been determined that the medicines pro-
duced in the form of gel are the leaders of sales — both
in natural terms and in money equivalent.

4. It has been shown that in the structure of the seg-
ment under research the soft dosage forms (except appli-
cations and plasters) occupy 68.28% in packs and 84.42%
in money terms; they are presented by 85 international
nonproprietary names registered both as medicines and
as dietary supplements. The undisputed leaders in the
segment are diclofenac and ibuprofen.
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MAPKETUHIOBI [OCNIOXEHHA ®PAPMALIEBTUYMHOIO PUHKY MPEMAPATIB, LLO
BUKOPUCTOBYHKOTbLCA MICLEBO NP 3AXBOPIOBAHHAX OMOPHO-PYXOBOI'O AMNAPATY
O.C.lWnu4ak, O.l.TuxoHoe

Knroyoei croea: acopmumeHm; ghapmauesmuyHUll PUHOK; JiKapChKi 3acobu, wWo
BUKOPUCMOBYOMbCS MICUEB0 PU 3aX80PH8aHHSIX OMOPHO-PYX08020 anapamy; fikapcbka ¢hopma
Memoto daHoi pobomu 6yro npoeedeHHs1 MapKemuH208020 aHarlizy acopmumeHmy rnpedcmaesneHux
Ha hapmauesmu4yHOMy PUHKY YKpaiHu flikapcbKux 3acobig, W0 8UKOpUCMO8YyombCs MICUe8o rnpu 3a-
X80OpPHOBaAHHSIX OMOPHO-PYX08020 anapamy, O nodarnbuwio2o obrpyHmyeaHHs ckriady ma eudy M’sKoi
JlikapcbKoi GhopMU KOMIM/IEKCHO20 ripernapamy, wo riaHyembcs 00 3aCmocy8aHHsI 8 CrIopMmMuUeHIU
meduuyuHi. lNokasaHo, wio ceeameHm 3acobis, siKi BUKOPUCMOBYIOMbLCS MICUEB0 PU 3aX80PH8aHHSIX
OIMOPHO-PYX08020 arnapamy, ckradaemscs 3 rpernapamis, 3apeecmposaHuXx i sIK fliKapcbKi 3acobu, i
sk diemuyHi dobaesku. Jlikapceki 3acobu 3apeecmposaHi 6 epyni «MO2A — 3acobu 015151 308HIUHBO20
3acmocysaHHs rpu cyanobosomMy ma mM’a3080My 60rio», diemuyHi dobasku npedcmaerneHi 8 KirlbKoxX
epynax. Y uinomy docnidxysaHuli ceameHm rnipernapamie 3a obcsieamu peanizauii Ha ~89% 3abesrie-
YyeHud fikapcbKumu 3acobamu ma nuwe Ha ~11% diemuyHumu dobaskamu. Ha 2012 pik epyna obpa-
Hux diemudHux dobaeok cknadanack 3 313 mopaosux HaliMeHy8aHb, 8 Mol e Yac JlikapcbKi 3acobu
npedcmasneri 101 mopeaoeoto Ha3eow. B ceameHmi documb WUpPOKO rnpedcmasrieHi 8UPOBHUKU SK
8iMYU3HSIHO20, MakK | 3aKOPOOHHO20 MOXOOXKEHHS — CIMIBGIOHOWEHHST MiXK KiflbKiCmIo rnpono3uuyii npu-
6r1uU3HO He3MiHHe Ha rpPoms3si 8CbO20 repiody criocmepexeHb, Xo4a ydacmb 8IMYUSHAHUX 8UPOBHU-
Kie ece x maku mae meHOeHUjto A0 3HUXEeHHS 8 HamyparbHOMY supaxeHHi. [Jo cknady obpaHoi 0ns
aHarni3y eipmyarsnbHOI epynu 8xo0simb maki flikapcbKi (popMu 8urycKy: aeri, Masi, kpemu, banb3amu,
JNiHiMeHmu ma emyrnbcii, po34uHu (crnupmosi, onitHi, 800Hi), annikauii ma nnacmupi, macna, cripei
ma ekcmpakmu. Jlidepamu pearnizayii 3a pesynsmamamu 2012 poky cmasiu 3acobu, Wo eurycka-
rombcs 8 eenesil popmi, Opyee ma mpeme Micye rocisiu po34YUHU ma ma3si 8i0rnoegidHo. Y cmpykmypi
docnidxysaHo20 ceameHmy M’siKi flikapChKi ghopmMu (OKpiMm annikauyiti ma niacmupie) 3atimaroms, 3a
pesynsmamamu 2012 poky, 68,28% e ynakoskax ma 84,42% y epowosomy supaxeHHi. Ha 2012 pik
ceaMeHm M’SKUX JTlikapCcbKux ¢hopM (OKpiM annikayit ma nnacmupig) 3abe3rneqyeHo 85 MiXXKHapoOHUMU
HernameHmMoeaHUMU Ha3eaMu, rpedcmasneHuUMU i 8 2pyni nikapcbKkux 3acobis, i 8 epyni diemudyHuUxX
dobasok; 80% npodaxy 8 ynakoekax 3abesnedyrompb 14 cybcmaHuil, y epouo8oMy 8UPaXEHHI —
ecboe0 11 cybemaHuil. bessanepedyHumu nidepamu 8 ceeameHmi € OuknogheHak ma ibyrpoheH sk
y 2powosoMy eKesigarieHmi, mak i 8 yrnakoekax — rnepwy pedyosuHy rpedcmasneHo 17 mopeosumu
HalimeHygsaHHsMU, Opyay — 4. Takum YUHOM, Hamu rpoeedeHO MapKkemuHa08e OOCIOKEHHST PUHKY
JikapcbKux 3acobis, W0 8UKOPUCMOBYIOMbLCS MICUE80 MPU 3aX80PH08aHHSX OMOPHO-PYX0B020 ara-
pamy, ma rnokasaHo, Wo O CMEOPEHHSI HOB020 KOMII/IEKCHO20 riperiapamy Oris JliKy8aHHS MIKpO-
mpaem y criopmueHit MeduyuHi AoyinbHO npayteamu 8 HarpsIMKy CIMEOPEHHST M’SKOI fikapCbKoi
¢opmu, a came eerno.

MAPKETMHIOBbIE UCCNTEOOBAHUA ®PAPMALIEBTUYECKOIO PbIHKA NMPEMNAPATOB,
MCNONb3YEMbIX MECTHO NMPU 3ABOJIEBAHUAX ONMOPHO-OBUTATENIbHOIO AMMAPATA
O.C.lUnuyak, A.U.TuxoHos

Knroveenble crioea: accopmumeHm; ¢hapMay,esmuyecKuli PbIHOK; JlekapcmeeHHbie cpedcmeaa,
ucrnosnb3yemMbie MECMHO rpu 3abosieeaHusix OrIopHO-08uzamesibHO20 arnrnapama; J1eKapCcmeeHHas
gpopma

Llenbto aHHOU pabombi 66110 MposedeHUe MapKemuH208020 aHaru3a accopmumMeHma npedcmaerieH-
HbIX Ha hapMauesmuyecKkoM PbiHKE YKpauHbl 1eKapCmeeHHbIX cpedcme, UCMOob3yeMbIX MECMHO
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rpu 3aboriesaHusix oropHo-08u2amesibHO20 arnnapama, 055 danbHeliueao 060CHO8aHUS cocmasa
u 8uda msiekoU nekapcmeeHHOoU ¢hopMbl KOMIMI/IEKCHO20 fpernapama, rniaHUupyemMozo K NpUMEHEHUI0
8 criopmueHoU meduyuHe. NokazaHo, Ymo ceameHm cpedcms, UCroIb3yeMbiX MECMHO npu 3abo-
JieeaHusIx oropHo-08ua2amerbHOZ0 arnapama, cocmoum u3 ripernapamos, 3apeaucmpupo8aHHbIX U
Kak riekapcmeeHHble cpedcmea, u kak duemudyeckue 0obasku. llekapcmeeHHble cpedcmea 3apeau-
cmpupoeaHbl 8 epyrne «MO2A — npenapambl 0511 HaPYXXHO20 NPUMEHEHUS rpu CycmasHoU U MbIlLIeY-
Hou 6onu», duemudeckue 0obasku npedcmaernieHbl 8 HECKOMbKUX epynnax. B yenom uccrnedyembili
ceameHm ripenapamos rno obbemam rpodax Ha ~ 89% obecrneveH riekapcmeeHHbIMU cpedcmeamu
u nuwb Ha ~ 11% — duemuyveckumu 0obaskamu. Ha 2012 200 epynna ebibpaHHbIX duemu4yecKux
0obasok cocmosina u3 313 mopeaosbix HauMeHo8aHUl, 8 MO Xe 8peMsi iekapcmeeHHble cpedcmea
npedcmaeneHsl 101 mopeaoesbim HazgaHueM. B ceameHme docmamoyHO WUpPOKO rpedcmasneHbl
rpou3eooumernu Kak 0me4ecmeeHH0o20, mak U 3apybexXHO20 MPOUCXOXO0EHUST — COOMHOWEHUE MEX-
Oy Konu4ecmeom rpedrioXeHUs rnpaKkmu4ecKu HeU3MeHHO 8 me4yeHue 8ceeo nepuoda HabnwodeHud,
Xoms y4acmue ome4YecmeeHHbIX rpoudsodumeriel 8ce xe umeem meHOeHUUIO K CHUXEHUI 8 Ha-
myparnbHOM 8bipaxeHuu. B cocmae ebibpaHHOU 0151 aHanu3a eupmyasibHOU 2pyrbl 8X005ImM makue
JiekapcmeeHHbie (hbOpMbl 8birycKa: 2efiu, Masu, Kpembi, banb3ambl, TUHUMEHMb! U 3MYbCuU, pac-
meopsl (crupmoesle, MacrisiHble, 800HbI€), annauKayuu u niacmsipu, Macna, cripeu u 3Kecmpaxkmbai.
JluGepamu peanusayuu no pesynbmamam 2012 eoda cmarnu cpedcmea, ebiflyckaeMble 8 2ennegol
gopme, 8mopoe U mpembe MeCmMOo 3aHAIU pacmeopbl U Ma3u coomeemcmeeHHo. B cmpykmype
uccriedyeMoeo ceeMeHma Msi2kue siekapcmeeHHble ¢hopMbl (Kpome annnukayul u nnacmeiped) 3a-
Humarom, rio pesynbmamam 2012 2oda, 68,28% e ynakoskax u 84,42% e deHexxHOM 8bipaxkeHuuU. Ha
2012 200 ceameHmM Msi2aKUX JIeKapCmeeHHbIX ¢hopM (Kpome anmnnukayul u nnacmeipel) obecrieyeH
85 Mex0yHapOOHbIMU HerameHmMoB8aHHbLIMU Ha38aHUsIMU, npedcmasieHHbIMU U 8 epyrine fiekap-
cmeeHHbIX cpedecms, u 8 epynne duemudeckux dobasok 80% npodax e ynakoskax obecriedusarom
14 cybcmaHyul, 8 OeHeXXHOM ebipaxeHuu — eceeo 11 cybecmaHyul. beccrnopHbiMu nudepamu 6 cee-
MeHme sensomcs OuKogheHak u ubyripogheH Kak 8 OeHEeXXHOM 3KeUBaieHme, mak u 8 yrakoskax —
rnepeoe gewecmaso npedcmaeneHo 17 mopaoebiMu HauMeHo8aHUsIMU, emopoe — 4. Takum obpa3som,
Hamu rpogedeHo MapKemuHa080€ uccried08aHUE PbIHKa JIeKapCmMEeHHbIX cpedcms, UConb3yeMblX
MecmHO ripu 3abosiegaHusix OropHo-dsu2amernbHO20 anfnapama, U rnokasaHo, 4ymo 0515 co3d0aHus
HOB8020 KOMIJIEKCHO20 rpernapama 0151 JIeYeHUs MUKPOmMpasM 8 CriopmueHoU MeduUUHE Uernecoo-
bpasHo pabomamb 8 HarpasneHuUU co30aHusi Msigkol JiekapcmeeHHOU hopMbl, @ UMEHHO 2€JISl.
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According to the contemporary statistics, epilepsy is one of the most serious and widespread diseases
of the nervous system. According to the WHO data epilepsy affects about 50 million people worldwide,
in particular in Ukraine there are 500 000 patients with epilepsy, among them about 65% are children
and adolescents. Adequate treatment of this pathology is one of the most difficult in clinical neurology
and psychiatry. The research of the Ukrainian pharmaceutical market of anti-epileptic drugs has been
conducted by the form of production and manufacturing countries; the need for these remedies at
the social level has been determined. Consumer properties of drugs in the form of suppositories
and their prospects in development of epilepsy treatment that will solve the problem of creating new,
more effective and less toxic drugs for the treatment of this pathology have been analyzed. The
greater part of drugs of this group is imported to Ukraine by foreign pharmaceutical companies.
These circumstances lead to the fact that each year there are a lot of diverse studies for searching
new potential anti-epileptic drugs. purposefulness of search generalizes all studies in this area both
in case of creating analogues of the existing medicines, and in case of their possible metabolic
products. In view of the above it can be concluded that the solution of the problem of creating new,
more effective and less toxic drugs for the treatment of epilepsy is relevant and promising for medical
and pharmaceutical science. Increase of the treatment efficiency and safety can only be done with

the help of modern drugs.

According to the contemporary statistics, epilepsy
is one of the most serious and widespread diseases of the
nervous system. According to the WHO data epilepsy
affects about 50 million people worldwide, in particu-
lar in Ukraine there are 500 000 patients with epilepsy,
among them about 65% are children and adolescents [6].
Adequate treatment of this pathology is one of the most
difficult in clinical neurology and psychiatry [9]. The
treatment of epilepsy is long, in many cases life-long.
Most anti-epileptic drugs are intended for oral use [4],
but in certain categories of patients (disease of stomach,
dysphagia, etc.), this route of administration is not ac-
ceptable. Therefore, creation of drugs with the given ac-
tion in more appropriate dosage forms is topical.

Experimental Part

Research of the anti-epileptic drugs range represent-
ed at the pharmaceutical market of Ukraine, identifica-
tion of the leading manufacturing countries, the ratio of
medicines of foreign and domestic production, analysis
of consumer properties of drugs in the form of supposi-
tories and the prospects of their development in treating
epilepsy have been conducted.

According to the ATC International Classification
these drugs belong to the anatomical group of N — drugs
acting on the nervous system, the pharmacological group
of NO3 — anti-epileptic drugs [2, 7].

According to the State Register of Medicinal Re-
medies in Ukraine as of September, 2013, 164 drugs
for the treatment of epilepsy have been registered [1].
Most of the drug range — 77% are foreign-made medi-

cines and 23% of anti-epileptic drugs are produced in
Ukraine.

Among domestic manufacturers of the group of drugs
under research most of them are from “Kyiv Vitamin
Plant” PJSC, “Lugansk Chemical and Pharmaceutical
Plant” JSC, “Pharmaceutical company “Darnitsya” JSC,
“ASTRAFARM” JSC, “Pharmaceutical company “Zdo-
rovya” JSC, “Start Pharma” JSC, “Farmak” JSC. The
main importing countries are Germany, India, Austria,
Poland, France, Bulgaria, Israel, etc. (Fig. 1).

After having analyzed the data from the State Re-
gister of Medicinal Remedies it has been found that the
anti-epileptic drugs are maily tablets — 80%, capsules —
about 14%, syrups and solutions — almost 2%, suspen-
sions and powders — 1% (Fig. 2).

Results and Discussion

Despite the fact that the range of anticonvulsants
in the world every year gains even greater expansion,
the problem of creating new medicines continues to be
very relevant in Ukraine. At the Ukrainian pharmaceu-
tical market there is monotony and the lack of the range
of drugs with the anxiolytic effect.

In Europe, for the treatment of epilepsy valproates
and carbamazepine are primarily used. In Ukraine of
newly synthesized drugs lamotrigine, topiramate, fel-
bamate, habapentin are registered and widely used, but
they are not used in Europe and the USA because of the
excessive toxicity [5, 8, 10].

The the greater part of drugs of this group is im-
ported to Ukraine by foreign pharmaceutical companies.
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Fig. 1. The range of anti-epileptic drugs, in percentage, at the pharmaceutical market of Ukraine depending

These circumstances lead to the fact that each year there
are a lot of diverse studies for searching new potential
anti-epileptic drugs. purposefulness of search general-
izes all studies in this area both in case of creating ana-
logues of the existing medicines, and in case of their
possible metabolic products [14].

Anti-epileptic drugs in the form of suppositories at
the Ukrainian market, as well as in most world pharma-
ceutical markets are not represented at all, but there are
developments in this direction [13].

Thus, for the treatment of epileptic diseases supposi-
tories are industrially produced in Finland, and in many
European countries suppositories for the treatment of
convulsive diseases are produced under conditions of
pharmacies by individual formulas [9, 10]. For rectal
application nowadays only diazepam and chloral hy-
drate are used. The dose of diazepam in suppositories is
0.2-0.5 mg/kg. Peak concentrations in the blood serum
is achieved in 20-60 min.

In Ukraine development and implementation in in-
dustrial production of a new domestic drug in the form
of suppositories will greatly expand the domestic mar-
ket of drugs for the treatment of epileptic disorders.
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on the manufacturing country as of September 2013.

Suppositories gain in popularity around the world,
the rate of their production growth is ahead of similar
indicators of other dosage forms. The range of supposi-
tories both of the local and systemic action in developed
countries covers almost all pharmacological groups and
has more than a thousand of names [3].

For patients with epilepsy taking a medicine on time
is very important. For example, drugs in the form of
suppositories do not require taking the medicine at night.
It gives consumers an advantage to maintain the con-
centration of the drug in the blood during the day and
undoubtedly reduces the frequency of drug administra-
tion.

For consumers of the elderly age and children the
route of administration is of interest, especially in the
treatment of epilepsy, which requires long-term admi-
nistration and the rapid action of drugs. Patients with
epilepsy require long-term, often life-long treatment,
but the low standard of living does not allow them to
fully apply all the drug potential existing in the world
today. Pharmacological effects of suppositories is much
faster than those of the oral dosage forms. This is an ad-
vantage of the dosage form to consumers as it is related
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Fig. 2. The range of anti-epileptic drugs at the pharmaceutical market of Ukraine as of September 2013.
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to the time of the pharmacological effect manifestation:
suppositories are close to parenteral drugs, but their in-
troduction does not violate the integrity of the skin cov-
er and does not require the involvement of the medical
personnel. In addition, rectal application of drugs very
often makes it possible to reduce a single dose by their
extended release from suppositories. Many drugs after
oral introduction are inactivated by enzymes of diges-
tive juices, exhibit undesirable effects on the gastroin-
testinal tract and liver. Rectal dosage forms are deprived
of these drawbacks. Suppositories significantly reduce
allergic reactions. With their use there is no problem of
taste and odour of drugs, simplicity and painlessness of
insertion.

CONCLUSIONS

In this work attention was paid to the analysis of
the Ukrainian pharmaceutical market of drugs for the
treatment of epilepsy. It has been found that the mar-
ket is represented by 164 names. Of them only 1/4 of all

drugs are domestic ones and the rest drugs are imported.
Among countries-suppliers medicines from India, Ger-
many, Poland, Austria, etc., dominate. A significant share
of all drugs accounts for tablets and capsules, then syrups,
solutions, suspensions, powders come. Such medicinal
form as suppositories is absent at the Ukrainian market
in spite of several advantages that are inherent in them.

In view of the above it can be concluded that the
solution of the problem of creating new, more effective
and less toxic drugs for the treatment of epilepsy is rele-
vant and promising for medical and pharmaceutical sci-
ence. Increase of the treatment efficiency and safety can
only be done with the help of modern drugs. But these
drugs are expensive and in most cases are not available
to patients. Therefore, development of new competitive
(by efficacy, safety and cost) drugs in the form of sup-
positories for use in medical practice of convulsive diseas-
es treatment is a relevant, timely and prospective task
of pharmaceutical science and industry.
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OOCNIMKEHHA ACOPTUMEHTY TA TOBAPO3HABYUIA AHANI3 NMPOTUENINENTUYHUX
3ACOBIB, NPEACTABIEHNX HA ®PAPMALIEBTUYHOMY PUHKY YKPAIHU

T.B.TpyHosa

Knroyoei cnoea: eninencis; npomueninenmuyHi ripenapamu; fikapcbka ¢hopma; cyrno3umopir

32i0HO 3 daHUMU cy4acHOI crmamucmuku eninencisg € 00HUM 3 Halbinbw MsKKUX ma po3rosctooxe-
HUX 3axeoprosaHb Hepeosoi cucmemu. 3a ouiHkoro BOOS3 y ecbomy csimi Ha eninencito cmpaxoa-
tomb 6rusbko 50 minbloHie ocib, 30kpema 8 YkpaiHi 500 muc. makux xeopux, ceped sKux 651Uu3bKO
65% cmaHoenssmb ocobu dumsi4o20 ma rHaubkoz20 e8iKy. [pobrnema adekeamHO20 riKygaHHSI OaHOI
namoriogaii € 00Hiero 3 HalicknadHIWuUX y KiHIYHIG Heaporioeil ma ncuxiampii. byno nposedeHo docrii-
OXXeHHS yKpaiHCbK020 chapmay,eemuyHo20 pUHKY rpomueninenmuyHux 3acobie 3a (hopMoro 8UrycKy
ma KpaiHot-8UpPOBOHUKOM, 8U3Ha4YeHOo nompeby 8 yux 3acobax Ha couiaribHOMY pigHi. bye nposedeHuli
aHariis crnoxue4ux ernacmueocmedu ikapCcbKuUx rnpenapamie y ¢hopmi cyriosumopiie ma ixHi nepcrekx-
mueu y po38UMKY rliKy8aHHs eninencii, wo supiwumse ripobremy cmeopeHHs1 Hogux binbw eghek-
MUBHUX ma MeHW MOKCUYHUX JliKapCbKux 3acobie dnsi mepanii daHoi namornoeil. OcHosHa Yacmka
JikapcbKuXx ripenapamig daHoi epynu imrnopmyemscsi 00 YKkpaiHu 3apybixHUMU chapmayesmuyHuMuU
Komnarismu. Lji o6cmasuHu npugodsims o moeo, W0 3 KOXHUM POKOM 36irbwyombcsi O0CTIOKEeHHS
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ma cmaromp Pi3HOMaHIMHIWUMU Memoou MowyKy HO8UX MOXIIUSUX Mpomueninenmu4Hux npenapa-
mis. Y3azarnbHIoe yci O0CIIOXKEHHST 8 UbOMY HarpsIMKY UirnecrnpsiMosaHicmsb rmowyKy i y eurnadKy cmeo-
PEHHSI aHarslozi8 iCHy4YUX NikapcbKux 3acobig, i y sunadky ix Moxugux rnpodykmie memaborniamy.
Y 38’43Ky 3 suuwesuknadeHUM MOXHa 3p0bumu 8UCHOBOK, WO rnpobrema cmeopeHHs1 Hogux binbuw
eghekmusHUX ma MeHW MOKCUYHUX JliKapCbKux 3acobie 0ns rikysaHHs erinercii € akmyarnbHoO ma
nepcrnekmugHoro 0nsi Medu4YHOI ma ¢hapmauyesmuyHoi Hayku. idsuwumu echekmueHicmb rliKysaH-
HS i 3pobumu tio2o 6e3rneYHUM MOXHa fuwe 3a O0MOMO20K0 CyHacHUX JliKapCbKUX rnpernapamis.

UCCNEONOBAHUA ACCOPTUMEHTA U TOBAPOBEQYECKUUA AHANU3
NMPOTUBOIMUIIENTUYECKMUX CPEACTB, NPEACTABINEHHbLIX HA ®APMALEBTUYECKOM
PbIHKE YKPAUHbDI

T.B.TpyHosga

Knroveenble crioea: anusercusi; npomueoanusienmuyeckue rnpenapamei; liekapcmeeHHasi hopma;
cynno3umopuu

CoernacHo OaHHbIX CO8PEeMEHHOU cmamucmuKu anuserncus siernsgemcs 00HUM u3 Haubonee msixe-
JIbIX U pacrpocmpaHeHHbIx 3abonesaHull HepeHol cucmemsbl. 1o oueHke BOO3 6o ecem mupe 3nu-
niericuell cmpadarom oKorio 50 MUSITIUOHO8 Heslo8eK, 8 YacmHocmu 8 YkpauHe 500 mbic. makux 60sIbHbIX,
cpedu Komopbix okoro 65% npedcmaensiom nuya 0emcKoa0 U FOHOWECKo20 eo3pacma. lNpobnema
adekeamHo20 ne4deHuUsi GaHHOU namorsioa2uu siersiemcsi 00HOU U3 caMbIX CIIOXHbIX 8 KITUHUYEeCKOU
Heepomoauu u ncuxuampuu. lNposedeHo uccredosaHue yKpauHCKO20 hapMauesmu4yecko20 pbiHKa
rpomueoanuenmuyeckux cpedcme no ghopme 8birycka u cmpaHe-rnpou3sooumerto, ornpederneHa
rnompebHocmb amux cpedcme Ha coyuaribHOM ypoeHe. bbin npoeedeH aHanu3 nompebumenbcKkux
ceolicme rlekapCmeeHHbIX rpenapamos 6 ¢hopme Cyrrno3umopues U Ux rnepcriekmuehbl 8 pa3sumuu jieqe-
HUS anunerncuu, Ymo pewum rnpobnemy co3daHus Ho8bix boriee 3ghheKMUBHbIX U MEHEE MOKCUYHbIX
JiekapcmeeHHbIx cpedcme Onss mepanuu 8aHHoU namornoauu. OCHO8Hasi Yacmb JIeKapCMmMeeHHbIX
nperapamos 0aHHOU 2pyribi UMIopmMuUpyemcs 8 YkpauHy 3apybexxHbiMu ¢hapMayesmu4eckuMmu KoM-
naHusmMu. dmu obcmosimesibcmea npueodsim K IMoMy, Ymo € KaxXObiM 2000M pacuiupsitomcs uccrie-
0osaHusi, Komopble cmaHossmcs 6osiee pasHOCMOPOHHUMU 8 MOUCKE HOBbIX 803MOXHbIX MPOMUeo-
anunenmu4yeckux npenapamos. O6obwaem ece uccredogaHUsI 8 3MOM HarpasseHuU uereHarnpas-
JIeHHOCMb MouCKa U 8 Crly4ae co30aHUsl aHari0208 Cyu,ecmsyowux ekapcmeeHHbIx cpedcms, U 8
crlydae ux 803MOXHbIX Mpodykmoe memabornusma. B 653U C 8bILEUSTOXEHHbIM MOXHO cdernamb
8b1800, Ymo rpobriema co30aHusi Ho8bIx boree 3¢hheKMUBHbLIX U MEHEE MOKCUYHbIX JIEKapCMEEH-
HbIx cpedcme 051 fieHeHUs InuUerncuu Ae/ssemcsi akmyasibHoU U nepcrekmueHou 05151 MeOUUUHCKOU
u ghapmayesmuyeckol Hayku. [osbicumb 3ghghekmusHOCMb fie4eHuUsi u coenams e2o be3onacHbIM
MOXHO JTUWb C MOMOUWbI0 COBPEMEHHbIX JIeKapCMBEHHbIX rpernaparmos.



ISSN 1562-7241

NEWS OF PHARMACY 1(77)2014 73

EKCMNEPUMEHTAJIbHA TA KINIHIYHA ®APMAKONOIA

Recommended by Doctor of Pharmacy, Professor O.1. Tikhonov

UDC 615.077:615.454:615.37

MICROBIOLOGICAL STUDIES OF THE OINTMENT
AND RECTAL SUPPOSITORIES WITH LIQUORICE

ROOT EXTRACT

0O.A.Rukhmakova, T.G.Yarnykh, T.P.Osolodchenko

National University of Pharmacy

State Institution “Institute of Microbiology and Immunology named after I.I.Mechnikov of the National

Academy of Medical Sciences of Ukraine”

Key words: microbiological research; ointment, suppositories, licorice root extract

While developing, preparing, packing, storing and using medicines the measures should be taken to
ensure their microbiological purity taking into account the requirements of the general pharmacopoeial
article “Microbiological purity of medicines”. In order to prevent microbial contamination of products it
is necessary to provide them with the effective preservative action due to the infroduction of antimicrobial
preservatives or due to the antimicrobial preservative action of active substances and appropriate
conditions of production. The aim of the work is to study the effectiveness of the preservative action
of the ointment and rectal suppositories with liquorice root extract in accordance with the general
pharmacopoeial article “Efficiency of antimicrobial preservatives”. The criterion for evaluating the ef-
ficiency of the preservative action of the samples investigated is reduction of the number of viable
cells of microorganisms in the medicines for a certain period of time after their contamination. During
the experiment it has been found that the antimicrobial preservative efficiency of the test samples
correspond to the requirements of criterion “A” in accordance with the State Pharmacopoeia of Uk-
raine, section 5.1.3. The efficiency of the preservative action of the samples at the level of the samples
with the additional content of nipagin and nipazol (in the ratio of 2:1) allows not to include additional

antimicrobial preservatives in their composition.

The current problem of practical medicine is treat-
ment of infectious diseases, which common character-
istic feature is abnormality of the immune system. The
depth and focus of disturbances in the immune system
varies depending on nosology and severity of the dis-
ease, the etiological agent, genetic predisposition, age,
gender, etc. [1, 7, 9].

Along with causal therapy in the adjuvant treatment
of the pathologies mentioned medicines with the immu-
nomodulatory activity are often used [10, 11, 12].

Although the range of the specified medicines today
at the pharmaceutical market of Ukraine is small, for the
last time professionals in the pharmaceutical industry
have been developed and obtained complex medicines
not only for correction of the immunity parameters, but
also with the antiviral, anti-inflammatory and antibacte-
rial action [3, 5]. The nomenclature of dosage forms of
these medicines has been also expanded. Medicines for
intravenous, oral, external (ointments, suppositories) app-
lication are currently available at the market [1, 3].

In terms of the abovementioned, rectal supposito-
ries and the ointment with liquorice root extract have
been developed at the Department of Drug’s Technolo-
gy of the National University of Pharmacy. In the previ-

ous experiments in vitro the antiviral activity of these
medicines in relation to adenovirus of type 3, coronavi-
rus, herpes virus and vesicular stomatitis virus was de-
termined [5, 6].

The study of the specific activity of the medicines
developed has determined their distinct immunostimu-
latory and immunocorrective properties in immature rats
with the normal immune status and in conditions of im-
munodeficiency caused by hydrocortisone acetate. On
the basis of studying acute toxicity it has been found
that in accordance with the common classification of
K.K. Sidorov the medicines developed belong to the
class of low toxic substances.

It is known that when developing, preparing, pack-
ing, storing and using medicines the measures should be
taken to ensure their microbiological purity taking into
account the requirements of the general pharmacopoeial
article “Microbiological purity of medicines” [4, §].

In order to prevent microbial contamination of me-
dicines it is necessary to provide them with the effective
preservative action due to the introduction of antimic-
robial preservatives to their composition or due to the
antimicrobial preservative action of active substances
and appropriate conditions of production [13, 14].
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Table 1

Efficiency of the antimicrobial preservative action of the ointment with liquorice root extract

Requirements of the SPhU Logarithm of the number of microorganisms
Exposition Logarithm Logarithm Stap:l)::rc;f;;ccus PZZ‘;ZZZZZ?:S Candida albicans
of reduction of reduction ATCC 6538 ATCC 9027 ATCC 885/653

Microbial load 108 108 5.30 5.39 5.39
Primary inoculation - - 0.62 0.61 NI
2 days 2.00 - 2.05 2.07 NI
7 days 3.00 - 3.62 4.09 NI
14 days - - NI NI NI
28 days NR NR NI NI NI

Notes: n = 5; P =95%; * NR — the number of viable cells of microorganisms or fungi did not rise; * NI - viable cells of microorganisms

or fungi were not isolated.

The aim of our research was to study the efficiency
of the preservative action of the ointment and rectal sup-
positories with liquorice root extract in accordance with
by the methods and criteria described in the general
pharmacopoeial article “Effectiveness of antimicrobial
preservatives”.

Materials and Methods

Microbiological studies of the samples of rectal sup-
positories and the ointment with Liquorice root extract
were carried out at the laboratory of Biochemistry of
Microorganisms and Nutrient Media of the State Insti-
tution “Institute of Microbiology and Immunology na-
med after [.I. Mechnikov of the National Academy of
Medical Sciences of Ukraine”.

To determine the efficiency of the preservative ac-
tion of the medicines developed the biological method
described in the State Pharmacopoeia of Ukraine (SPhU)
1.0, section 5.1.3. [2] and such test strains of microor-
ganisms as Staphylococcus aureus ATCC 6538, Pseu-
domonas aeruginosa ATCC 9027, Candida albicans ATCC
885/653 were used.

While testing the monocultures of these microor-
ganisms were used. In preparation for the research the
freshly grown initial culture of each test microorganism
was plated on the surface of a dense nutrient medium
No. 1 (SPhU, section 2.6.13) in the case of growing
bacteria or a dense nutrient medium No. 2 without add-
ing antibiotics (SPhU, section 2.6 .13) in the case of
fungi cultivation. Bacterial cultures were incubated at
35°C for 18-24 hours, C. albicans — at the temperature
of 20°C to 25°C for 48 hours.

For preparation of suspensions with bacteria cul-
ture and culture of C. albicans the microbial mass was
washed from the surface of the culture medium with
sterile 0.9% sodium chloride solution and transferred to a
suitable container. The inoculum was used immediately
after preparation.

The test of efficiency of the preservative action was
performed as follows: the samples of the medicines
studied were contaminated by monoculture of one of
the test microorganisms providing the microbial load of
107 CFU/ml. The inoculum volume was less than 1% of
the sample volume.

In order to obtain a homogeneous distribution of mic-
roorganisms the contaminated samples were stirred tho-
roughly. The inoculated samples were stored for 28 days
at the temperature of 20°C to 25°C protected from light.

From each test specimen the samples were taken im-
mediately after contamination in 2, 7, 14 and 28 days,
and they were inoculated on dense nutrient media for
determining the number of viable cells of microorgan-
isms (bacteria and fungi).

The samples of the medicines under research with
the additional content of synthetic antimicrobial pre-
servatives — nipagin and nipazol (in the ratio of 2:1)
were used as reference medicines.

Results and Discussion

The criterion for evaluating the efficiency of the
preservative action of the samples studied was reduc-
tion of the number of viable microbial cells in medi-
cines for a certain period of time after contamination.

According to the requirements of the SPhU in me-
dicinal products for topical application the logarithm of
reduction of the number of viable bacteria colonies in 2
days must be at least 2, in 7 days — at least 3, and then
the number of viable bacterial cells should not increase.
The logarithm of reduction of the number of viable
cells of fungi within 14 days must be at least 2. These
figures correspond to criterion “A”.

Criterion “A” corresponds to the efficiency of the
preservative action that is recommended and its compli-
ance indicates reliable protection of the medicine from
microbial contamination. If criterion “A” cannot be achie-
ved, the medicine must meet criteria “B”.

According to criterion “B” in medicines for topical
use the logarithm of the number of viable bacterial cells
in 14 days must be at least 3, then the number of viable
bacterial cells should not increase. The logarithm of re-
duction of the number of viable cells of fungi within
14 days must be at least 1 and with no further increase.

After contamination by microorganisms the medi-
cines at regular intervals are inoculated on agar to de-
termine the number of viable cells. The absence of growth
on agar or delayed increase in the number of viable colo-
nies in 14 days of incubation indicate the fact that the
medicines meet requirements of the SPhU.
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Table 2

Efficiency of the antimicrobial preservative action of rectal suppositories with liquorice root extract

Requirements of the SPhU Logarithm of the number of microorganisms
Exposition Logarithm Logarithm Stapgl)j:c;fjc;ccus PZ?;ZZ;;’Z?:S Candida albicans
of reduction of reduction ATCC 6538 ATCC 9027 ATCC 885/653

Microbial load 10° 10° 5.30 5.39 5.39
Primary inoculation - - 0.62 0.61 0.69
2 days 2.00 - 2.98 2.07 2.05
7 days 3.00 - NI 3.62 4.09
14 days - 2.00 NI NI NI

28 days NR NR NI NI NI

Notes: n = 5; P = 95%; * NR - the number of viable cells of microorganisms or fungi did not rise; * NI — viable cells of microorganisms

or fungi were not isolated.

The presence of viable cells of microorganisms and
fungi in 28 days of the research indicates that the medi-
cines do not correspond to criteria “A” or “B” and do
not meet the requirements of the SPhU. Table 1 shows
the results of the study of the efficiency of the antimi-
crobial preservative action of the ointment with liquo-
rice root extract.

As data presented in Table 1 show, a rapid destruc-
tion of microorganisms is observed in the medicine un-
der research after contamination. Viable cells of fungi
were not isolated in both the primary inoculation and in
the following ones.

In 2 days of cultivation the logarithm of the number
of viable cells of microorganisms was more than 2 and
was 2.05 for Staphylococcus aureus and 2.07 for Pseu-
domonas aeruginosa. In 7 days after contamination the
logarithm of the number of viable cells of microorganisms
for Staphylococcus aureus was 3.62, for Pseudomonas
aeruginosa —4.09. On the 14-th and 28-th days of incu-
bation microorganisms were not registered.

Regarding the efficiency of the antimicrobial pre-
servative action of rectal suppositories with liquorice
root extract (Tab. 2), in 7 days of cultivation the loga-
rithm of the number of viable cells of Candida albicans
was 4.09.

The cells of fungi were not isolated after 14 and 28
days of cultivation.

In 2 days after cultivation the logarithm of the num-
ber of viable cells of microorganisms was more than 2
and was 2.98 for Staphylococcus aureus and 2.07 for
Pseudomonas aeruginosa. In 7 days of contamination
the cells of Staphylococcus aureus were not isolated,
for Pseudomonas aeruginosa the figure was 3.62. On

the 14-th and 28-th days of incubation microorganisms
were not registered.

Thus, by efficiency of the antimicrobial preserva-
tive action the samples of rectal suppositories and the
ointment with liquorice root extract conform to crite-
rion “A” set by the SPhU, section 5.1.3 for medicinal
products for topical use.

In addition, the studies have also shown that the ef-
ficiency of the preservative action of the samples under
research without any preservatives was at the level of
the samples with the additional content of nipagin and
nipazol (in the ratio of 2:1).

So, we can conclude that the active ingredients and
the proper conditions of production of the medicinal pro-
ducts investigated provide the necessary efficiency of
the antimicrobial preservative action, which is similar
to those of the reference medicines, and it allows not to
include additional antimicrobial preservatives in their
composition.

CONCLUSIONS

1. The experimental research on the study of efficien-
cy of the preservative action of the test samples of rec-
tal suppositories and the ointment with liquorice root
extract has been conducted.

2. During the experiment it has been found that the an-
timicrobial preservative efficiency of the test samples cor-
respond to the requirements of criterion “A” in accordance
with the State Pharmacopoeia of Ukraine, section 5.1.3.

3. The efficiency of the preservative action of the
samples at the level of the samples with the additional
content of nipagin and nipazol (in the ratio of 2:1) al-
lows not to include additional antimicrobial preserva-
tives in their composition.
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MIKPOBIONOIIYHI AOCNIKEHHA MA3I TA PEKTANTbHUX CYMO3UTOPIIB 3 EKCTPAKTOM
COoNnoagKoBOIo KOPEHA

O.A.Pyxmakoea, T.I" SipHux, T.[1.0Oconod4yeHKo

Knroyoei crnioea: mikpobionoziyHi O0CniOKeHHs; Masb; Cyrno3umopii; ekcmpakm corodKo8020
KOpeHs1

Y npoueci po3pobku, rnpuaomyeaHHs, nakyeaHHs, 36epiecaHHsI ma 3acmocysaHHs iKapChbKUX 3aco-
6ie marompb bymu exumi 3axodu wjo0o ix 3abe3rneyeHHs1 MiKpobio02iYHO YUCMOMOK 3 ypaxyeaH-
HAIM 8UMO2 3azarnbHol ¢ghapmakoneliHoi cmammi «MikpobionoziyHa Yyucmoma JflikapCbKux 3acobiey.
3 memoto 3arobizaHHsi MiKpobHOMY 3abpydHeHHIO npenapamie HeobxiOHO 3abe3nedysamu ix eghek-
MUBHOK KOHCcepsyr4oi dieto 3a paxyHOK 88e0eHHSI aHMUMIKPOBGHUX KOHCcepgaHmie abo 3a paxy-
HOK aHmMUMIKpOBHOI KOHCepa8yroHoi akmueHocmi Gifo4UX PEYOBUH | HanexXHUX yMo8 supobHuymea.
Memoto pobomu € 8us4EeHHSI echekmu8HOCMI KOHCepa8yroHoi Oiif Ma3i ma pekmarnbHUX Cyrno3umopi-
8 3 ekcmpakmom coslo0Ko8020 KOPEHS 8i0No8iOHO 0o 8uMOe 3azallbHOol ¢hapmakoneliHoi cmammi
«EgpbekmuesHicmb aHMUMIKpObHUX KOHCepeaHmig». Kpumepiem ouiHKU eghekmueHoCmi KOHCep8Y!o-
4oi Oii docnidKyeaHUX 3pa3Kie criyayeario 3HUXEHHS Yuciia XXumme30amHux KimuH MiKpoopaaHi3mie
y npenapamax 3a 8u3HaqeHul nepiod vyacy nicns ix KoHmamiHauii. Y xodi npoeedeHHs1 eKCriepuMeH-
my 6yro 8cmaHOo8/1eHO, WO 3a echeKmuUBHICM0 aHMUMIKPOBHOT KoHcepayro4oi dii docnidxKyeaHi 3pas-
Ku npenapamis gidrnosidarome gumMoaam Kpumepito «A» 8idrnosioHo do dY n. 5.1.3. EgpekmusHicmb
KOHcepsyto4oi ii 3pa3kie Ha pieHi 3i 3paskamu i3 o0amKo8uUM 8MICMOM HinaziHy ma Hina3sony (y
criiegiOHoweHHi 2:1) dossonsie He ekrodamu 0o ix cknady dodamkosi aHmMUMIKpPOOHI KOHCepg8aHmu.

MUWKPOBUOIOIMMYECKUE UCCNEQOBAHUA MA3U U PEKTATIbHBIX CYNMMO3UTOPUEB

C OKCTPAKTOM COINOAKOBOIO KOPHA

O.A.Pyxmakoea, T.I"5IpHbix, T.[1.0cos1004eHKO

Knroyeesie cnoga: mukpobuonozudeckue uccredos8aHusi; Masb, Cyrnrno3umopuu; aKempakm
COro0KO0B020 KOPHSI

B npouecce pazpabomku, npu2omoeseHusi, yrnakoeKku, XpaHeHUs1 U NMPpUMeHEHUS JIeKapCmeeHHbIX
cpedcms OomkHbI bbimb MPUHAMbBI Mepbl 110 Ux obecrieyeHU0 MUKpobuonoau4deckol Yucmomou ¢
ydyemom mpebosaHull obuwel ¢hapmakonelHol cmambu «Mukpobuosioaudeckass yucmoma rekap-
cmeeHHbIx cpedcmex». C yenbio npedomepawieHusi MUKPOBHO20 3a2psisHeHUs rpernapamos He-
06xodumo obecriedusamb UX 3ghheKkmMUBHbIM KOHCep8UpyrWUM Oelicmeuem 3a cHem 88edeHuUs
aHMUMUKPOBHbLIX KOHCEp8aHmos Usu 3a cyem aHmMuUMUKPObHOU KOHcepsupyouwieli akmugHocmu
Oelicmeyrowux seujecms u Hadnexaujux ycrosud rpouszsodcmea. Llensio pabomel sienissemcesi usyde-
Hue aghghekmusHOCMU KOHcepsupytou,e2o delicmausi Masu U peKkmaisibHbIX Cyrrno3umopues C 3KC-
mpakmom cosio0K08020 KOPHSI 8 coomeemcmeuu ¢ mpebosaHusimu obuwel ¢hapmakornelHold cma-
mbu «3ghghbekmusHOCmMb aHMUMUKPOBHbIX KOHCep8aHmMo8s». Kpumepuem oueHku aghghekmusHocmu
KoHcepsupytouweao deticmeaus uccredyembix 06pa3yos bbifio CHUXeHUE Yucra XU3HeCrnoCcobHbIX
KI1emoK MUKPOOP2aHU3MOo8 8 rpernapamax 3a orpedesieHHbIU nepuod epemMeHuU rocsie ux KoHmamu-
Hauyuu. B xode nposedeHusi akcriepuMeHma 6bir1o ycmaHOo8/1eHo, 4mo o aghghekmusHocmu aHmu-
MUKpPOBHO20 KOHcepsupyrouwiezo delicmausi uccredyembie obpa3sybl rnpernapamos omeeyaom mpe-
bosaHusiM Kpumepusi «A» 8 coomeemcmeauu ¢ @Y n. 5.1.3. SghghekmusHoCmMb KOHCEPBUPYIOUW,E20
Oelicmeusi 0bpa3sy0e Ha ypoeHe ¢ obpasuamu ¢ O0NOIHUMESIbHbIM COOepXXaHUEeM HunasuHa u Hurna-
3o0rna (8 coomHoweHuu 2:1) no3eonsiem He 8Kr4Yame 8 UX cocmas 0ornosTHUMeribHble aHmMUMUKPOO-
Hble KOHcep8aHMmbI.
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The metabolic syndrome is a common condition that predisposes individuals to the risk of developing
cardiovascular diseases and type 2 diabetes. Menopause is known to be associated with a fall in the
estrogen levels accompanied with many health changes. Changes in the hormone levels in menopause,
in particular estrogen deficiency are associated with increase in the body fat. Additionally, it sounds an
alarm for women'’s health since it leads to elevated blood pressure, insulin resistance and dyslipidemia.
These changes may contribute to increased risks of the metabolic syndrome (MetS) in menopause
women. Obesity shares the presence of an inflammatory component with most chronic diseases, it
accounts for development of the metabolic disease and other associated health alterations. The aim
of the study was to study the effect of bioflavonoid Quercetin and w-3 PUFA on some components of
inflammation in menopausal women with MetS. Material and methods. Eighty menopausal women
with MetS were observed. All participants were divided into four groups: group | — basic therapy (20
patients); group Il (19 patients) — basic therapy + Quercetin; group Il (21 patients) — basic therapy
+ w-3 PUFA; group 1V (20 patients) — basic therapy + w-3 PUFA + Quercetin. The general white
blood count in the blood and their subpopulations has been determined; the leukocytal indexes and
the degree of endogenous intoxication have been calculated by the erythrocytes sorptivity (ES) test.
Results. The use of Quercetin has shown the most significant results for dynamics of white blood cells
count, its subpopulations in the blood, leukocytal indexes and the degree of endogenous intoxication.
Conclusions. Thus, the additional use of Quercetin has a strong influence on the components of

chronic inflammation in the metabolic syndrome in menopausal women.

The metabolic syndrome, also known as Syndrome
X, Insulin Resistance Syndrome or Dysmetabolic Syn-
drome, is a common condition that predisposes indivi-
duals to the risk of developing cardiovascular diseases
and type II diabetes. The syndrome is the complex of
risk factors such as central obesity, high blood pressure,
hyperglycaemia, impaired glucose tolerance, hypertri-
glyceridaemia, as well as the low level of high density
lipoprotein cholesterol in the blood plasma [7, 9]. It is
known that about 20-25 per cent of the world’s popula-
tion have the metabolic syndrome and are three times
more likely to die from heart attack or stroke compared
to people without the syndrome [2-4]. The risk of car-
diovascular diseases associated with the metabolic syn-
drome seems to be particularly high in women; half of
all cardiovascular events in women is connected with
the metabolic syndrome [5, 8].

Menopause is an important physiological event, with
cessation of menstruation indicating the end of the wo-
man’s reproductive age [7, 10]. Menopause is associated
with a fall in the estrogen levels accompanied with many
health changes. Changes in the hormone levels in men-
opause, in particular estrogen deficiency are associated
with increase in the body fat. Additionally, it sounds
an alarm for women’s health since it leads to elevated
blood pressure, insulin resistance and dyslipidemia [9].
These changes may contribute to increased risks of the
metabolic syndrome (MetS) in menopause women.

Obesity shares the presence of an inflammatory com-
ponent with most chronic diseases, it accounts for de-
velopment of the metabolic disease and other associated
health alterations. This inflammatory state is reflected
in increased circulating levels of pro-inflammatory pro-
teins, and it occurs not only in adults, but also in ado-
lescents and children [11]. The chronic inflammatory
response has its origin in the links existing between the
adipose tissue and the immune system.

Nowadays there are some experimental and clini-
cal trials of natural compounds, bioflavonoids and ®-3
polyunsaturated fatty acids (PUFA) used for manage-
ment of MetS, but their influence on inflammation dur-
ing menopause is unclear [6].

The aim of the study was to study the effect of bio-
flavonoid Quercetin and -3 PUFA on some components
of inflammation in menopausal women with MetS.

Materials and Methods

Eighty menopausal women with MetS were observed.
All participants were randomly divided into four groups:
group I — basic therapy (20 patients); group II (19 pa-
tients) — basic therapy + Quercetin (“Quertin” manufac-
tured by SIC “Borshchahivskiy Chemical and Pharma-
ceutical plant” PJSC, Ukraine; approved by the Order
of MPH of Ukraine No. 649(2) from 12.04.2011, the
registration certificate UA/0119/02/01) — 40 mg twice
a day 30 min before meals; group III (21 patients) —
basic therapy + w-3 PUFA (“Omacor” manufactured by
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Table 1
Dynamics of leukogram values in the patients under research (M+m)
Value Groups of observation
l,n=20 I, n=19 I, n=21 IV, n=20
White blood cells, G/I
Before treatment 6.83+0.21 6.98+0.27 7.01+0.25 6.99+0.26
After treatment 6.84+0.23* 6.24+0.21" 6.99+0.23* 6.20+0.24'
Lymphocytes, G/I
Before treatment 1.86+0.07 1.98+0.09 1.97+0.08 1.95+0.07
After treatment 1.87+0.09* 1.67+0.072 1.96+0.06* 1.64+0.072
Monocytes, G/I
Before treatment 0.39+0.03 0.37+0.06 0.38+0.05 0.39+0.06
After treatment 0.38+0.06* 0.36+0.074 0.37+0.06* 0.38+0.07*
Neutrophiles, G/I
Before treatment 4.44+0.11 4.54+0.13 4.63+0.12 4.55+0.11
After treatment 4.45+0.13* 4.01+0.142 4.61+0.15% 3.99+0.133

Notes: 1. Significance of differences between values before and after treatment p<0.05; 2. 2Significance of differences between
values before and after treatment p<0.01; 3. 3 Significance of differences between values before and after treatment p<0.001;
4.“Significance of differences between values before and after treatment p>0.05.

“Solvay Pharmaceuticals GmbH”, Germany; approved by
the Order of MPH of Ukraine No. 924 from 07.12.2010,
the registration certificate UA/2108/01/01) — 1 capsule
(1000 mg) once a day; group IV (20 patients) — basic
therapy + -3 PUFA + Quercetin — in the doses given
above. The basic therapy included the life style modifi-
cation and drug therapy. The basic drug therapy inclu-
ded the treatment of arterial hypertension (ESC, 2013):
RAAS blocker (ACE-inhibitor or AR II-blocker) in in-
dividual doses. In case of non-achievement of the tar-
get levels of hypertension the calcium channel blockers
were prescribed additionally. High-risk or very high-
risk patients additionally received acetylsalicylic acid
(75 mg per day) and Rosuvastatin (10 mg per day). Cor-
rection of glucose metabolism was performed accord-
ing to the recommendation of the European Society of
Cardiology (2013) and the International Diabetes Fede-
ration (2012). All patients with MetS were examined
prior their treatment and in 6 weeks. The general white
blood count in the blood and their subpopulations was

determined; the leukocytal indexes were calculated. The
degree of endogenous intoxication was determined by
the erythrocytes sorptivity (ES) test [1]. All results were
processed statistically by Statistika 6 programme.

Results and Discussion

The additional use of Quercetin led to reduction in
the leukocyte count in the peripheral blood of the patients
with MetS (Tab. 1). Thus, women in group II showed de-
crease of this indicator by 11.9% compared to the control
group (p<0.05); and in group IV — by 12.7% (p<0.05).
In contrast, the baseline treatment and additional admi-
nistration of -3 PUFAs did not show the reliable dy-
namics for the leukocyte count (p>0.05). The analysis
of leukocyte subpopulations also showed a positive ef-
fect of Quercetin on the absolute number of lymphocytes
and neutrophils. In particular, the lymphocyte count in
group II decreased by 18.6% (p<0.01); in group IV —
by 18.9% (p<0.01). However, in group I and III no sig-
nificant changes were observed (p>0.05). Similarly, Quer-
cetin contributed to normalization of the neutrophil count:

Table 2
Dynamics of leukocytal indexes in the patients under research (M+m)
Value Groups of observation
I, n=20 II, n=19 I, n=21 IV, n=20
INMR
Before treatment 11.38+0.61 12.27+0.71 12.18+0.69 13.67+0.68
After treatment 11.71+0.62* 11.14+0.592 12.46+0.57* 11.45%0.712
ILMR
Before treatment 4.97+0.43 5.64+0.39 5.62+0.38 5.92+0.37
After treatment 4.92+0.38! 4.64+0.38° 5.52+0.372 4.31+0.38°
IN/MC
Before treatment 2.06+0.11 2.03+0.09 2.07+0.09 2.04+0.08
After treatment 2.08+0.09* 2.08+0.08' 2.08+0.114 2.09+0.12

Notes: 1. Significance of differences between values before and after treatment p<0.05; 2. 2Significance of differences between
values before and after treatment p<0.01; 3. 3 Significance of differences between values before and after treatment p<0.001;
4.4 Significance of differences between values before and after treatment p>0.05.
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Fig. Dynamics of the ES index in patients under research (in %).

Note: * — Significance of differences between values before and after treatment p<0.01.

in group Il by 13.2%, and in group IV —by 14.1% (p<0.001).
The basic therapy and additional administration of ®-3
PUFA did not influence on this index (p>0.05). None of
the treatment regimens used had no significant effect on
the number of peripheral blood monocytes in menopau-
sal women with MetS.

According to the dynamics of the leukogram values
the leukocytal indexes also changed (Tab. 2). Signifi-
cant changes of the index of neutrophils to monocytes
ratio (INMR) occurred in the group of women with
MetS treated by Quercetin alone or in combination with
®-3 PUFA. Thus, INMR decreased by 10.1% in group
11, and by 19.4% — in group IV (p<0.01). However, the
basic therapy or its combination with ®-3 PUFA had
no effect on this indicator (p>0.05). The index of lym-
phocytes to monocytes ratio (ILMR) significantly de-
creased in all groups under research, but dynamics was
more expressed when using Quercetin and its combina-
tion with ®-3 PUFA: in patients of group I this index
decreased by 10% (p<0.05); in group II — by 21.5%
(p<0.001); in group III — by 20% (p<0.05); in group IV
—by 37.4% (p<0.001). The index of the ratio of neutro-
phils to mononuclear cells (IN/MC) was changed only

during administration of Quercetin alone or in its com-
bination with PUFA by 1.02 times (p<0.05). Dynamics
of IN/MC in groups of the baseline treatment and ad-
ditional use of w-3 PUFAs were unsignificant (p>0.05).

In our opinion, the effect of Quercetin on the leuko-
cyte count in the peripheral blood and their subpopula-
tions are associated with the anti-inflammatory effect
of this bioflavonoid implemented via numerous mecha-
nisms.

Due to its anti-inflammatory and antioxidant effects
Quercetin probably had a pronounced effect on dynamics
of the ES index as a marker of endogenous intoxication
(Fig.). Thus, in patients of group II it decreased by 1.32
times (p<0.01); in group IV — by 1.46 times (p<0.01).
The basic therapy or its combination with ® — 3 PUFA
showed no significant effect on the value of ES (p>0.05).

CONCLUSIONS

Thus, the additional use of Quercetin has a strong
influence on the components of chronic inflammation
in the metabolic syndrome in menopausal women.

The perspectives of further investigations are the
study of the effect of Quercetin and PUFA on the im-
mune system values of [ and II degree.
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KOPEKLIA NPOSABIB 3AMNAJIEHHA Y XXIHOK MOCTMEHOMNAY3AJIbHOIO NEPIOAQY

I3 METABONNIYHUM CUHOPOMOM

J1.B.lNywko, A.X.Hacpannax, C.B.®edopoe

Knroyoei cnoea: memaborniyHuli cuHOpoM; 3anasieHHs; MeHornay3a, /liKy8aHHs1

MemaboniyHutli cuHdpom — Yacmul cmaH, KUl nideuULye PU3UK BUHUKHEHHST CepUe80-CyOUHHUX 3a-
X80progaHb ma uykpoeozo diabemy Il muny. Bidomo, w,o memaboriyHul CUHOPOM y XIHOK Yacmiwe
mpannsembscs 8 MeHonay3si. Bugdiaembcsi posib 3ananeHHs: npu memaborniyHomy cuHdpomi. Mema
pobomu nonsieana y eus4yeHHi ernusy 6ioghnagoHoidy keepuemuHy ma npenapamie w-3 MNHXXK Ha
OKpeMi KOMIMOHeHMU 3ananeHHs y XiHOK y meHonay3i 3 MC. ObcmexeHo 80 XIiHOK y nocmmeHonaya3i
3 MemabosniyHUM cuUHOPOMOM, siKi Byrnu po3nodineHi Ha Yyomupu epynu: 6a3oee rikysaHHs, 6azoee
JiKyeaHHs ma keepuemuH, ba3oee nikysaHHsi ma w-3 [MHXXK, 6a3zoee siikysaHHs1 3 KeepuemuHoM ma
w-3 MNHXKK. JocnidxeHa Kinbkicme netkoyumie nepughepitiHoi Kpoesi, abcornromHe 4ucsio ix cybnony-
nayid, nelkoyumapHi iHdekcu, cmyriHb eHO02eHHOI iHmoKcukayii 3@ mecmom copby,itiHoi 30amHoc-
mi epumpouyumig; eidmiveHuUl supa3HUU NMo3umueHuUl 8rug KeepuemuHy Ha KinbKicms nelkoyumis
Y Kposi 06cmeXXeHUX XiHOK ma Ha okpeMmi cybronynsayii, netikoyumapHi iHoekcu ma copbuitiHy 30am-
Hicmb epumpouyumig. 3pobrneHull 8UCHOBOK, W0 000amKoge MPU3Ha4YeHHS K8epUemuHy YUHUMb
6inbW supa3HuUl 8rue Ha KOMIMOHEHMU XPOHIYHO20 3araneHHs npu MC y XiHOK y MeHornay3i.

KOPPEKLUUA NPOABNEHMA BOCNAJNEHUA Y XXEHLWMH MOCTMEHOMNAY3ANbHOIO
NEPUOOA C METABOJIMMECKMM CUHOPOMOM

J1.B.Mywko, A.X.Hacpannax, C.B.®edopos

Knroveenble crnioea: memabonuyeckuli CUHOPOM; 80CrasieHUe; iedeHue; MeHornay3sa
Memabonuyeckuli CUHOPOM — Yacmoe COCMOSIHUE, KOMOPOE Mo8biliaem PUCK 803HUKHOBEHUS cep-
OeyHo-cocyducmbix 3abonesaHull u caxapHozo Ouabema Il muna. MiseecmHo, ymo memabornuye-
cKul cuHOpom (MC) yawe passusaemcsi 80 8peMsi MeHornay3bl. MI3ydeHa posib eocrianeHusi npu MC.
Llenbro pabombi 66110 u3ydeHue enusHUs buoghrnasoHouda KkeepuemuHa u npenapamos w-3 MNHXXK
Ha onpedesieHHbIe KOMIMOHEHMbI 80craneHus y xeHuWuH ¢ MC e meHonayse. O6criedosaHsi 80 xeH-
wuH 8 nocmmeHonayse ¢ MC, komopsbie 6biniu pa3deneHbl Ha Yembipe 2pynnbl: 6a3080e riedeHue,
6a3080e rievyeHue u KeepuemuH, 6a3zoeoe nedeHue u w-3 MNHXKK, 6asosoe nevyeHue u KombuHauus
keepuemuHa ¢ w-3 NMHXKK. OnpederneHo Konu4ecmeo f1elKoyumos 8 Kposu, ux cybrionynayuu, pac-
cyumanHbl reltikouumapHbie UHOEKChI U cmerneHb 9HO02eHHOU UHMOKCUKaUuuu 3a mecmom copbuuoH-
Hol criocobHocmu apumpouumos. OmMeYeHO 8bipaxxeHHOE MoIoXKUMeIbHOe 8UsIHUE KeepuemuHa
Ha Konu4ecmeo sielikoyumos, onpedernieHHbIe ux nonyasayuu u aedkoyumapHbie UHOeKchl; ornpede-
JleHa cmeneHb copbuuoHHOU criocobHocmu apumpouumos. CoenaH 8b1800, YmMo AOMOSTHUMENbHOE
HasHa4YeHue keepuemuHa obycrioenueaem 6oriee 8bipaxxeHHOe 8/IUSHUE Ha KOMITOHEHMbI XPOHUYeE-
cKoeo eocnaneHus npu MC e meHonay3anbHbIX XEHUWUH.
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ITPABUJIA HIAT'OTOBKH MATEPIAJIIB 10 QYEJIIKAHIi
B ’KYPHAJII “BICHUK ®APMALII”

3acanvni nonoscenna

Kypnan «BicHuk (apmarii» myOriKye opuriHaibHi cTaT-
Ti, IPUCBAYEH] TEOPETUYHUM Ta IPAKTHYHUM JIOCSTHEHHAM
y ranys3i ¢dapmartii.

Jo po3msiy npuiiMatoThest opuriHabHi crarti (1o 10 cropi-
HOK), IPUCBSTYCHI MpobiIeMaM yIpaBIIiHHSA Ta eKOHOMIKH (ap-
Mallil, CHHTE3Yy, aHaJIi3y, TEXHOJIOTII, TOCIIIKEHHIO 010JI0rTIHOT
AKTHBHOCTI (i310JIOTIYHO aKTHBHUX PEYOBHH Ta JIIKAPCHKUX
TpernapariB, eKCIIepUMEHTaIbHIH Ta KIiHIYHIA (apMakoorii,
10 MICTSTh TEOPETHYHI a00 SKCIIEPUMEHTAIbHI PE3yIbTaTH
JIOCITIJDKEHD, SIKi He Oy/ OImyOiKoBaHi paHiIie.

CrarTi, BificaHi aBTOpaM Ha BUIIPABJICHHS, TOBUHHI Oy-
TH TTOBEPHEHI JI0 pe/lakiii He Mi3Hille, HbK yepe3 2 THKHI Micis
onepxaHHs. [Ipy nepeBuILeHH] 3a3HaYE€HOTO CTPOKY PYKOIIHNC
Oyme repepeecTpOBaHHMIA SIK TAKHH, [0 HAAIHIIIOB 3HOBY 3 BiATIO-
BIJTHOIO 3MIHOIO JIaTH HOTO BUXOZY y CBIT. B aBTOpCHKiil KOpek-
TYpi IOIyCKaETHCS BUIIPABIICHHS JIMIIIE TOMIJIOK HA0OpY.

CrartTi MOBMHHI MICTUTH TaKi €JIEMEHTH: IIOCTAHOBKA IIPO-
OseMH y 3arajbHOMY BUIIISII Ta ii 3B’S130K 13 BAXKIIMBUMH Ha-
YKOBUMH YH MPAKTUYHUMHU 3aBJaHHIMHE; aHANI3 OCTaHHIX J0-
CII/DKEHB 1 IMyOITiKaIiii, B IKUX 3aII09aTKOBAHO PO3B’SI3aHHA
JaHoi MPOOJIEMH 1 Ha SIKi CITUPAETHCS aBTOP, BUALICHHS He-
BHpILIEHUX paHille YaCTHH 3arajbHOi IPOOIeMH, IKUM IpH-
CBAYY€ETHCS O3HAUCHA CTATTS; (OPMYITIOBAaHHS ITiJIeH CTATTi
(mocTaHOBKa 3aBAaHHs); BUKJIaJ OCHOBHOTO Marepiaiy Jo-
CII/UKEHHS 3 TIOBHUM OOTPYHTYBaHHSIM OTPUMaHHX HayKOBHX
pe3yIIbTaTiB; BUCHOBKH 3 JAHOTO JOCTIKCHHS 1 IEePCIeKTH-
BH TOJAJIBIIMX PO3POOOK y JAHOMY HATIPSIMKY.

Ilpeocmaenenus cmameii

CraTTi MOAarOTHCA A0 PeHaKilii y ABOX €K3eMIUIIpax i
CYIPOBODKYIOThCSI HAIIPABIICHHSIM BiJ] OpraHisaiiii, B sIKii BU-
KOHaHa po0o0Ta, Ha iM’s TOJIOBHOTO PeJaKToOpa Ta eKCIepT-
HMM BHCHOBKOM, SIKHH I03BOJISIE BiAKPHTY MyOikauito. Jpy-
THHA €K3eMIUISIP CTATTi MiINHCYETHCS BCIMa aBTOPaMH.

ABTOpH CcTaTel, HONaHMuX A0 PeAaKil s myOomikarii B
JKypHaJli, CBOIMH OCOOMCTHMH IIANMCAMH Ha IPUMIPHUKAX
pyKOHI/ICIB crareii 3aCBiAuyIOTh:

3rO/ly Ha BEICHHS PEAKLi€ro 0OMiKy HEOOXINHHUX JUIs

00po0Oku crareit ocoducTux ganux asropis (I11b, yue-

He 3BaHH, YYCHUH CTYMiHb, TOCajia Ta Micie podoTH,

azipeca JuIsl JMCTYBaHHS, poOounii TenedoH, eneKkTpoH-

Ha TI0IITa) 3 METOI0 3a0e3MeueHHs BiTHOCHH y cdepi

npaBa iHTEJIEKTYaJIbHOI BIACHOCTI, B TOMY YHCIIl aBTOP-

CBHKOTO TIpaBa;

*  1o3Bix Ha myOmikarito ocobuctux ganux asropis (I1Ib,
yueHe 3BaHHS, YUeHHI CTYIHb, MiClle pOOOTH, pOOOYHiA
TenedoH, eeKTPOHHA TTOIITa) B )KypHAI Pa3oM 31 CTarTero;

*  3rOIy Ha OIPIJTFOAHCHHS TIOBHOI €JIeKTPOHHOT Bepcii cTart-
Ti (200 pedeparis crarti) Ha caiiTax Hauionansaoro dap-
MaleBTHYHOTO YHiBepcuTeTy, HamionansHoi 6i0mioTekn
VYkpainu im. B.I.BepHancekoro Ta iHIMX mopTanax Hay-
KOBOI MEPIOIMKK 3 000B’I3KOBUM 3a3HAYCHHSIM Ta 30e-
PEKEHHSIM 0COONCTHX HEMAITHOBHX aBTOPCHKHX ITPaB.
Jlo pykommcy monaeThesl aHITIOMOBHUM BapiaHT CTATTi IS

po3minieHHs Ha caiti HDaV.

Jo crarTti Ha OKpeMOMy apKyIlli JOAAIOTHCS BIJOMOCTI
PO aBTOPIB, AKi MICTAThH: y4eHE 3BaHH:, yUCHUH CTYIIiHb,
npi3BHIIE, iM’S Ta 0 0aThKOBI (IOBHICTIO); Micue poOoTH
Ta 1mocany, siKy o0iiiMae aBTop; agpecy, HoMepu TeiedoHiB i
(akciB, E-mail ms nuctyBaHHS.

JlonarkoBo HEOOXiZHO BUCIIAHH EIIEKTPOHHY BEPCIilO py-
xorucy (3a agpecoto: press@ukrfa.kharkov.ua)

Odgopmnenns pykonucis

Tekcr crarti apyKkyetbes keriem Nel4 uwepes 1,5 iHTep-
BaJIM Ha apKyi ¢opmary A4 (mmpuHa IOJiB: 371iBa — 3 CM,
cupaBa — 1 cM, 3BepXy Ta 3HH3Y — 110 2 CM) i IOYHHAETHCA 3
Takux qaHux: YK, Ha3BH CTATTI, iHII[IaNiB Ta MPI3BHII BCIX

aBTOpIB, HA3BM OpraHi3alliif, B AKX BUKOHaHa po0OoTa, repe-
JIKy KJIFOYOBHX CIIiB (TIOHATB) Y KUIBKOCTI 5-8 yKpaiHCBKOIO,
POCIACHKOIO, aHITIICHKOI0 MOBAMH.

ABTOpH NOBUHHI IOTPUMYBATUCh 3araJIbHOTO TUIAHY I10-
OyIOBH CTaTTi.

1. Beryn. MicTuts ocTaHoBKy npo0iemy,  KOPOTKIiA O
paHilue HaPYKOBaHUX POOIT y AOCIIuKyBaHil raiysi, 3a3Ha-
YaeThCS aKTYaIbHICTh TEMAaTHKH, METa POOOTH.

2. ExciepumenTanpHa yactuHa (Marepianu Ta METOIIN).
MicCTUTB OIMCaHHS BUKOPUCTAHUX a00 pO3POOJICHUX METOIMK,
TIPHIA/IIB T4 yMOB BUMIpIOBaHHS. B XiMIYHNX METOMKaX BKa3y-
FOTh KUTBKICTh PEareHTiB Y MOJIGHIX Ta MACOBHX OIMHUILIX (JUTS
KaraJii3aTtopiB — Macy Ta MOJIbHI BIICOTKH), 00’ €MH PO3UHMHHH-
KiB, KUTBKICTh Ta BUXOJH OJIepKaHMX CIIOMyK. J{yist Beix Boepiie
CHHTE30BaHHX CIOJIyK TOBWHHI OyTH HaBeAeH! aHi eIeMEHT-
HOTO aHaJ1i3y abo Mac-CIieKTpa BUCOKOTO po3pi3HeHHs. B emiti-
praHKX OpyTTO-OopMYIIax eNneMeHTH PO3MIILYIOTh 32 CHCTEMOIO
Chemical Abstracts: C, H Ta gai 3ritHO 3 TaTHHCHKIM ai(haBiTOM.

3. Pesynbraru Ta ix o0roBopeHHs. MicTsATh pe3ynbTaTtiu
JIOCITI/PKeHb, 3pO0JIEHIX aBTOPOM. 3MiCT poOOTH HEOOXiTHO
BUKJIQJIaTH SICHO Ta CTUCIIO, YHUKAIOYH BIZJOMHUX IOJIOXKEHB,
HIOBTOPEHHSI Pe3YJIbTaTiB Y TEKCTI, TAONMILIX 1 pucyHKax. s
XIMIYHHX CIIOJNYK, BIEpIIE ONMMCAHUX Yy CTaTTi, ab0 THX, IO
€ OCHOBHHUM 00’ €KTOM JOCTiIKeHHS, KpiM (popMynn HaBO-
JUTHCS TIOBHA Ha3Ba 3rijHO 3 HoMeHKIaryporo [UPAC.

4. BUCHOBKH.

5. Ilepenik BUKOPUCTAHOI JiTEpaTypH, PO3TAIIOBAHOI
3a asihaBITOM (CrIOYATKY KMPHITHLIS, TIOTIM — JIATHHCHKUH IPUQT).
[Ipucrarelinuii CIUCOK JIiTepaTypy MOBUHEH MICTHTH ITyOTi-
Kamii 3a octanHi 10 pokiB. binsm panni my6mikamii gomyc-
KalOThCS JIMIIEe B 0COONMBUX BHMankax; 60% iTepaTypHux
JOKepe TOBUHHI OyTH 1HO3EMHOI0 MOBOIO (JIATHHHUIIA).

Ha koxHy po0OTYy y CIIMCKY JIiTepaTypu MOBUHHA OyTH
3po0JicHa BiJICHIIKA B TEKCTI PYKOIIHUCY.

CrarTs CynpoBOIKYETHCS TphoMa pedpeparamMu yKpaiHCh-
KOO, POCIHCHKOIO Ta aHITIHCHKOI0 MOBAMH Y BUIVISI/IL PO3IIN-
penoi anorauii oocsirom 200-220 cniB. Pedeparn noBunHi
mictutH iHAeke YJIK, Ha3By craTTi, iHimiamu Ta Mpi3BHINA
BCiX aBTOpiB, Ha3By ycraHoB (-n). Pedeparn matoTs OyTH iH-
(dbopmaTHBHUMHU (HE MICTHTH JIMILE 3aTalIbHI (pa3u), 3MICTOB-
HHMH, CTPYKTYPOBAaHUMH (IIOBTOPIOBATH JIOTIKY OIMCAHHS pe-
3yIBTATIB Y CTATTi), TAKOHIYHUMU 1 YITKUMH, 3 IEPEKOHIIN-
BUMH (hOPMYITIOBAHHSIMH.

DopMynH CHONMYK MOAIOTHECS. OKpeMUMH (aiiiaMu y Gop-
mari Corel Draw 13; Chem Win, ISISdraw; niarpamu ta pu-
cynku — y popmari Excel abo Corel Draw 13; pucyHku y Bu-
i gororpadiit MoxxyTs OyTH nipencTasineHi daitnmamu TIFF
300-600dpi Gray Scale (256 rpagamiii ciporo). Illupuna rpa-
(iyHOTrO Marepiaxy noBuHHa OyTH po3mipom 8,4 cm abo 17,4 cm.
300pakeHHs HA PUCYHKax Ta B TAONHMIIX CTPYKTYPHHUX (op-
MyJ1 HebaxaHe.

VY cTarTsaX NOBHMHHA BUKOPUCTOBYBAaTHCh CUCTEMA OJIH-
aunp CI.

PucyHKkH Ta mignucH 10 HUX BUKOHYIOTH OKPEMO OIHH
BiJ OIHOTO; MIAMUCH JI0 BCIX PUCYHKIB CTATTi MOJAIOTHCS HA
OoKpeMoMy apkymri. Ha 3BopoTHOMYy 001l KOXXHOTO pHCyHKa
MIPOCTHUM OJIiBIIEM BKa3y€ThCS HOr0 HOMEp Ta Ha3Ba CTATTi, a
B pa3i HEOOX1THOCTI — BEPX 1 HU3.

Tabnuui moBuHHI OyTH HaJPYKOBaHI Ha OKPEMHX apKy-
1Iax i MaTH Hymepauio i 3aronoku. Ha nomsix pykomnucy
HEOOXIZHO BKa3aTh MicLe PO3MILLECHHS PUCYHKIB 1 TaOIHLb.
[ndopmartis, HaBeneHa y TAOMHUIX 1 HA PUCYHKaxX, HE TOBUH-
Ha TyOIIIoBaTHCA.

Pyxonucu, opopmiieni 6e3 1oTpUMaHHS BKa3aHHUX Mpa-
BIUI, pENAKIIisi HE PEECTPYE Ta HE MOBEPTAE aBTOPaAM.

[NepenmiaTHuii iHIEKC y KaTano3i « YKPIIOIITay sl iHAU-
BiyanbHHX nepenriatHukiB 74102, s nignpuemcts — 74103.
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ABTOPCBKUI IMOKAKYUK CTATEM )KYPHAJY
“BICHUK ®APMALII” 3A 2013 PIK

Asinzoa IO.H. — Nel. — c. 40-43. 3ynanens LA, — Nel. — c. 67-69. Ned, — c. 52-56.
Anpianosa T.B. — Ne3. — c. 75-78. Insina T.B. - Nel. - c. 77-50. CamoiinoBa B.A. - Ne2. — c. 60-62.
AunexceeB O.T. — N4, — c. 69-72. Inpinceka H.I. — No2., — c. 38-40. CBeunikoBa O.M. —  Ne2, — c. 45-47,
AnmaxkaeB M.C. — Ne3. — c. 8-11, IcaeB C.I. — Ne2, — c. 45-48; N4, — c. 15-18.
c. 31-35. Ne4. — c. 15-18. Caatcbka T.M. — Ne2. — c. 45-47.
Anmakaesa JLT. —  Ne3. - c. 8-11, Kapnrok [.B. — Ne2. — c. 57-59. Cunopa HB. — Nel. — c. 40-43,
c. 31-35. Kucnnuenko B.C. —  Nel. — c. 51-53; c. 54-56.
AntyxoB 0.0. — Ned, — c. 11-14. Ne2., — c. 38-40, CKpHITHHK-
AnpprokoBa JIM. —  Ned. — c. 43-47. c. 57-59. Tuxonos P.I. — Ned. — c.37-42.
Animenko C.0. — Ne2. — c. 53-56. Kuunmacosa S1.C. —  Ne3. — c. 45-48. Cwmoitnoseska ILIT. — Ne2. — c. 21-25.
ApakemnstH M.A. — Ne3., — c. 49-51. Kobeus M.M. — Nel. — c. 77-80; Coxkonosa JI.B. — Nel. — c. 23-25.
Baraypi O.B. — Ne2. — c. 63-65. Ne3. — c. 55-58. Coxonosa O.0. — Ne3. — c. 45-48.
Bapano PII — Ne2. — c. 78-80. Ko6ems FO.M. — Ne3. — c. 72-74. Crupunonos C.B. — Nel. — c. 57-61;
Bapanosa L.I. — Ne3. — c. 12-14, KoBanenko C.M. —  Ne4, — c. 5-10, No2. — c. 49-52;
c. 18-20, c. 43-47. Ne3. — c. 36-38;
c. 27-30. Kosanbos B.M. — Ne2. — c. 60-62. Ne4. — c. 73-78.
Bamypa O.I". — Ne3. — c. 18-20; KosansoB C.B. — Ne3. — c. 42-44. Tumuenxo O.B. — Ne3. — c. 75-78.
Ne4. — c. 37-42. Komnicauk C.B. — Ne3. — c. 39-41. Tuxonos O.1. — Nel. — c. 35-39,
Bers H.IO. — No2. — c. 26-29, Komapunpkuit LJI. — Ne2. — c. 26-29. c. 62-66,
c. 53-56. Kononenko I'B. — Nel. — c. 70-74. c. 74-76;
Besmana 10.0. — No3. — c. 12-14. Konomesuu JI.B. —  Nel. — c. 74-76; No2. — c. 3-5,
Besyrnuii I1.0. — Ne2. — c. 53-56. Ne2. — c. 21-25. c. 6-10,
Bepedex B.JI. — Nel. - c. 62-66. KotBinmpka A.A. —  Ne2. - c. 66-69. c.21-25;
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