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OBOCHOBAHVIE BW/IA TENIEOBPA30BATENA MATKOW IEKAPCTBEHHOW ®OPMbI
O3 NEYEHNA BAPUKO3HOIO PACLUINPEHWA BEH

C A KYUEHKO B cTaTbe npuBefeHbl pe3ynbTaTbl MCC/ef0BaHNS MO pa3paboTke
ENl. PYBAH cocTaBa M TEXHOMIOTMW MSATKOW NeKapCTBEHHOM (hOpMbl ANS1 NleveHns
1.B. KOBAJIEBCKA4 BEHO3HbIX MaTos10rni.

3yyeHbl OCHOBHbIE (bVI3VIKO-XI/IMI/Il-IeCKI/Ie N peosiornyeckmne na-
pamMeTpbl O6pa3LI,OB rend. YcraHoB/ieHa 3aBUCMMOCTb CTPYKTYPHO-

HaunoHansHuin MEXaHWNYEeCKMX CBOWCTB refieBbIX OCHOB OT COOTHOLLIEHUS Kapbonona un

thapmaLeBTN4ecKuii

yHUBEPCUTET, FMAPOKCUMPONMAIMETUIILENIONO3bI B COCTaBE re/ieo6pasoBaTens 1

r. XapbKoB CKOpOCTW cABWra. BrothapMaLeBTUHECKUMU UCCNeA0BaHMSIMU in Vitro
MOKa3aHO B/MSHVE COOTHOLLIEHWS! Fele06pa3oBaTeieii Ha CTereHb BbICBOGOX-

e-mail: JEHS GMOOMYECKY aKTVIBHBIX BELLIECTB CTIOXHOV HAacTOMKW. B pesyribtaTe

inga kovalevskaya@gmail.com MPOBEEHHbIX 1CCIEN0BaHUI BbIGPaH COCTaB refleo6pasoBarenst: Kap6oron

MIPOKCUNPONUIMETWILIENTIONO3 (2:1).

KntoueBble cf10Ba: BEHO3HAs! MaTOMOMUs, Teflb, C/IOXKHAsA HACTOM-
Ka, CTPYKTYpPHO-MexaHuueckue, 6uodapMaueBTUUYeCKUe XapaKTepu-
CTUKWN.

E>XerofHoO perncTpupyeTcsl yBe/iM4YeHUe poOCcTa CepAeyvyHO-COCYyAUCTbIX 3aboneBaHUii, cpegun
KOTOPbIX 3HAUYNTE/IbHOE MEeCTO 3aHUMaeT BapMKO3Hast 60/1e3Hb HMXXHUX KOHEYHOCTel - ogHa U3 ca-
MbIX pacnpocTpaHéHHbIX NaToNorMii Nepngepruyecknx CocyaoB, Kotopass 3HaYNTE/IbHO CHUXKAeT Tpy-
[0CNOCO6HOCTbL, COLManbHY0 ajantaynio M KayecTBO XXMU3HU 60NbHbLIX. HecBoeBpeMeHHOe fievyeHue
MOXET MPUBECTU K TaKUM Cepbe3HbIM OCNIOXXHEHUAM, KaK MH(PapKT MUoKapaa, UHCYbT U TPOM6GO3M-
60/TMN HMXKHUX KOHEYHOCTEN. IMeHHO Mo3ToMy co3gaHue apheKTUBHbIX NTEKAPCTBEHHbIX CPEACTB C
aHMMONPOTEKTOPHOW aKTUBHOCTLIO AB/ISETCA aKTyasibHOM 3ajayeli 34paBOOXPaHEHNS.

AHanna gaHHbIX NMTepaTypbl NOKasas, YTO YKpauHCKUIi papMayeBTUYECKUA PbIHOK pa3BuBa-
eTca NPenMyLLeCTBEHHO 3a CYeT AXXEeHepMKOB U MMMOPTHbIX NpenapaTos, A0S KOTOPbIX, M0 pa3/iny-
HbIM JaHHbIM, cocTaBnseT oT 78 Ao 95 %. B cBA3M ¢ 3TUM HaMU NpeasioxXeHa PUTOKOMNO3ULUA, CNO-
cobHas obecnevynTb KOMMJEKCHOE (hapMaKoTeparneBTMYECKOEe BO3AENCTBME Ha MaTaslorMyecku nsme-
HEHHbIe COCYAbl HWXKHUX KOHEYHOCTEWN, OKa3blBallLias BblPaXXEHHbIV TpaHCcAepManbHbI 3 eKT 3a
cYyeT payuoHanbHO Nofo6paHHOro coctaBa 6MOMOTMYECKN aKTUBHbIX BeulecTB (BAB) /leKapCTBEHHbIX
pacTeHWii: NJ0A0B KallTaHa KOHCKOro, psibuHbl 06bIKHOBEHHOM, cODOpbl SMOHCKOM, TpaB AOHHUKA fe-
KapCTBEHHOr0, YnucToTesia 60/1bLLIOr0 N NNCTbEB OpellHUKa. MpeaBapuTesibHbIMU PapMaKoNormn4yeckm-
MU UCCNefoBaHUSAMW YCTAHOBJ/IEHO, YTO AaHHbIA PacTUTENbHbIA KOMMJEKC B BUAE C/TIOXKHOM HacTOMKMU
ynydliaeT npoueccbl TPOPUKU B 6/1M3/eXKaLUX TKaHAX, peosiorMyeckme rnokasaresin KpoBu, MMeeT pe-
napaTtuMBHY, MPOTUBOBOCMHA/IUTE/IbHYIO, MPOTUBOOTEYHYIO, AaHTUOKCUAAHTHYIO aKTUBHOCTb.

Msrkas nekapcTBeHHasi popmMa IBNAETCS O4HOW N3 MepCcrneKTUBHbIX CUCTEM AOCTaBKM 6GMON0-
rMyeckn akTUBHbIX BELECTB K MOBPEXAEHHOMY opraHy-mMmuweHn. Hanbonee npocTbiM U pacnpocTpa-
HEHHbIM CNOCO60M MPUMEHEHUSA TOMUYECKUX CPeACTB A0 HACTOSALLEero BpeMeHW ocTaeTcs MpocToe
HaHeceHMe npenapata Ha MOBEPXHOCTb KOXU. HecMOTps Ha MHOXXeCTBO AOCTOUHCTB, KOTOPbIMU 06-
napaeTt AaHHbIA cNoco6 NPUMEHEHUS, F/TaBHbIM €ro HeA0CTAaTKOM OCTaeTCA PeaKTUBHOCTb KOXU 60/1b-
Horo. Kpome Toro, npuv Bbibope AeliCTBYHOLWMX U BCNOMOraTe/ibHbIX BELL,ECTB HEO6XOAMMO YyUUTbIBATb
3TMOJIOTUYECKME U MATOreHeTUYECKNE acneKTbl 3ab0ieBaHuUS.

Koxka 4enoBeka COCTOUT M3 HECKONbKUX cnoeB. Hambosee BaXkHasa ponb B peanu3aynm 3a-
WNTHBIX MEXaHWU3MOB KOXW MPUHaANEXUT 3anuAepMuUcy, KOTOpPbI npefcTaBnsieT coboi maTpuKe ¢
coyeTaHMeM TMAPOPUNBLHBLIX U TNAPONOOHUX KOMMOHEHTOB. Mcnonb3oBaHMe BeLLeCcTB-3HXaHCEepOoB
6yaeT cnoco6cTBOBaTL MPOHULLAEMOCTU KOXWU U yBe/IMUMBATbL Pe30p6Lmnio 6UOTOrMYecKn aKTUBHbIX
BewectB (BAB). Hanbonee npuMMeHsieMbIMU 3HXaHCepaMu SBAAKTCA: COUPTbI, MPOMWUAEHTNTO/b,
rnnuepuH u 1.4. NMo3aToMy HaMM NPeaNoXKEHO BBECTU B COCTaB MATKOW NeKapCTBEHHOW (hOpMbl (hUTO-
KoMno3unuuni B Buge 40% cnmpToBOI BbITSHXKKN.

Kpome TOro, 3a cyet pauuMoHanbHOro Bbibopa KOMMOHEHTOB OCHOBbI MArkKas fleKkapcTBeHHas
dopma ona neyeHMs BapMKO3HOIO pacliMpeHUs BeH [O0J/KHA Cnoco6CTBOBATb YBMAXXHEHUID KOXWU,
YKpensieHno nunuagHoro 6apbepa, perynsaumm n ctTumynaumm nponudepaynn, andpepeHLNpoBKe
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KepaTUHOLNTOB, CO34aHNI0 OKK/IHO3MBHOIO CNos, o6ecrnevymBaTb KOHTPOSb BbICBOOOXAEHNSA, NTOKANN-
3aunto JelicTBUSA, TPAHCNOPTHYO MYHKLUWUIO, 06n1agaTe NOTPe6UTENLCKUMM CBOCTBAMM U Ap.

Llenbto Hawero nccnefoBaHnsa ctan BbIGOP HOCUTENS aKTUBHbLIX KOMMOHEHTOB MATKOW fe-
KapCTBEHHOM (hOpPMbI 4718 eYEHWNA BAPUKO3HOI0 PaclUMPeHN BEH HUXKHUX KOHEYHOCTEeN.

MaTepuanbl U MeTOAbl MCCNefOBaHUSA.

Cpean MArKnx nekapcTBeHHbIX QOpM Hambonbllerd 6MOAOCTYNHOCTbIO OT/IMYAIOTCA TesieBble
cucTeMbl. B kauvecTBe reneobpasosaTens Hamu 6biv BblbpaHbl kKap6onon 940 n rugpokcunponuame-
Tunuennonosa (FMMML). Kputepuem Bbi6opa NosiMMepoB ABMUIach BO3MOXKHOCTb 06pa3oBaHUs BbICO-
KOMPOYHbIX TOMOTEHHbLIX CUCTEM B CMUPTO-BOAHbIX pacTBopax ¢ MUMHUMaNbHbIM OCMOTUYECKUM [aB-
NeHnem.

Kak yBnaXKHsoLwmne areHTbl B COCTABE MATKUX JIEKAPCTBEHHbIX (DOPM LLUMPOKO MCMNO/Mb3YHTCA
nonuonbl. AHaNN3 gaHHbIX NNTEPATYpPbl NOKasasa, YTo NPUMEHEHNE TMLEPUHA CMOCOBCTBYeT YBIaX-
HEHMIO KOXW 3a cyeT 06pa3oBaHUsA KaHanoB AN15 06Ner4yeHns BOLHOIO TpaHCcNopTa Yepes KeTouHble
MemM6bpaHbl. MecTHOe NpUMeHEeHME CNOCOOBCTBYET ero HaKOMJEHN0O B POroBOM C/0€, YTO B CBOKO O4e-
pefib nofaBnsieT ha3oBbl Nepexos NUNUA0B NMPU CYXOCTU KOXWU, MHAYLMPYET co3peBaHne KepaTuHo-
unToB. BBEAEHME B cOCTaB Masn rnuuepuHa B konmnyectee 10% 6yfeT ycunmBaTh 3alUTHbIN bapbep,
COXpaHAsa B Hell He06X04MMOE KONMYECTBO BNarun, ymeHbwath 3ya [1, 2]. Takum o6pa3omM, o6bekTaMmm
nccnefoBaHnsa ctanun obpasubl rens Ha ocHoBe kapbomepa (Nel) u ero cmeceli ¢ TTIML, B pa3nnyHbIX
COOTHOWeHUAX - 1:2, 1:1, 2:1 o6pa3ubl NeNe 2, 3, 4 cooTBeTcTBEHHO. CofepXXaHue rnuuepuHa B co-
cTaBe refs Bo Bcex ob6pasyax coctaBnsano 10%, reneobpasoBatens - 1,5%. B kauecTBe HeliTpanmaaro-
pa ncnoabL30Baan TPUITAHOMAMUH A0 AOCTMXeHusa Heobxogmmoro pH [3, 4]. AnAa cBegeHUsA K MUHU-
MYMY OCMOTUYECKOTO AEeACTBUS 3TaHO/1a Ha C/10 MHTAKTHOM KOXW C HapyLUEeHHOW TpodnKom n obec-
neyeHUs AO/HKHOTO papmMaKo/0rMyeckoro gelicTBMsA KOIMYECTBEHHOE COep>KaHMe CNOXKHOW HacTo-
KW BO BCEX MCCMeyeMblX cOoCTaBax coctaBnisno 15%.

McecnepoBaHme cTerneHn BbiCBO6OXAeHUSA BAB pacTUTeNbHOro KoMraekca M3 mccnegyemblX
o6pas3uoB NpoBOAMAN MeTOAOM in vitro - Anddy3Mn B XeNaTUHOBLIA arap, NPUroTOB/IEHHOIO Ha
cTaHgapTHOM pacTBopuTesne ¢ fo6asneHuem 10% pacteBopa xsopuga xenesa (I11) gna onpegeneHns
BbICBOGOXAeHNA hnaBoHoOMoB. Macca o6pa3sua coctasnsana 0,3 r, guameTp IYHKU 8 mMm. Mogennpo-
BaHWe TpaHcAaepManbHOW Anddy3nnm NpoBOAUAN C MUCMOb30BaHUEM CTEKASAHHbLIX ANDAY3NOHHBIX
Avyeek ®paHua npu Temnepatype 34°C B TeueHme 6 4vacoB. B kauecTBe MembpaHbl MUCNOb30Banun
nneHkKy U3 nonuatuneHteppranarta (M3ITP) ¢ aguametrpom nop 0,4 mkm (FTOCT 24234-80), cpena Bbl-
cBO6GOXAeHUA - 6ydepHblI pacTBop (100 M1 Ha KaXAabli o6pasel), KNCNOTHOCTb KOTOPOro COOTBET-
CTBOBasia KMCNOTHOCTU HapPYXXHOro cnos KoXwu roneHun (5,65+0,14). KonnyecTBEHHOe cofepXXaHue
CyMMbl 0/1aBOHOM0B B NMepecyeTe Ha PYTUH ONPEeAENAN cnekTpohoToMeTpmyeckn. KoHueHTpaLno
WOHOB BOAOpPOAa pacTBopa rens B BOAE OUYULLEHHOW M3MepsAnn c¢ nomouwbio pH-meTpa. BAskocTb
onpefenann Ha portauMmoHHOM Bucko3nmetpe MYR VR3000 mopgens V2R, npegHasHayeHHOM AN
onpefeneHnNsa CTPYKTYPHO-MEXaHNUYECKMX CBOCTB MATKUX IeKapCTBEHHbIX hopm [5, 6, 7].

Pe3ynbTaTbl 1 NX 06Cy>XAEHME.

MonyyeHHble o06pasubl MMenn BWUE reneobpasHbIX Macc pas/IMYHOW KOHCUCTEHLUN
(cm. Tabn.).

Tabnuua
OpraHonenqueCKme XapaKTepnctukm mnccnenyemMmblix reneii
Ne o6pasua pH BHewHWi1 BUg,
1 ryctasi, Ny0THasi Macca, IMnkas Ha oLLynb
2 5 650,02 HOPMaJ/IbHOWM KOHCUCTEHLMW, NIErKO Hama3bIBaeTcs
3 e HOPMaJ/IbHOWM KOHCUCTEHLUUM, NIEFTKO HaMa3bIBaeTCs
4 HOPMaJ/IbHOWM KOHCUCTEHLUM, NIEFTKO HaMas3bIBaeTCs

AHanun3 pesynbLTaToB, NPUBELEHHbIX B Tabnnue, CBUAETE/IbLCTBYET, UTO Cpeau MUccredyeMblx
06pa3L,0B HAUMYYLLIUMU NOTPeOGUTENTLCKUMU cBOMcTBaMU o6agatoT NeNe 2-4. cnonb3oBaHue B Ka-
yecTBe reneo6pasosatens MMLL Helenecoo6pa3Ho, Tak Kak MojlydeHHasi Macca ¢ cogepyaHuviem no-
nuMepa 1,5% nmena >XuUAKyl KOHCUCTEHLUIO C N10X0l (PUKcaL el Ha MOBEPXHOCTU KOXMU.

Pe3ynbTaTbl 6uoapmMaueBTUUYECKUX WCCef0BaHU MeToaoM AU dy3Un B >KenaTUHOBbIN
refi He NoOKa3asn 4YeTKOl 3aBUCUMOCTU CTEMEeHU BbICBOBOXAEHUSA OT BMAa refeobpasosatens. Aua-
METpP OKpalleHHbIX 30H BCcex 06pas3LoB Haxoauscs B npegenax 30 MM + 1,5, UTo He NO3BO/IN/IO FOBO-
pPUTb 0 CTATUCTUYECKN JOCTOBEPHOM MPENMYLLECTBE OAHOTO M3 06Pa3L,0B.

Ha cnegytowemM atane ucciefoBaHuii 661 M3yUeHbl CTPYKTYPHO-MEXaHUUYECKME XapaKTepu-
CTUKU McclielyeMbiX cOCTaBoB (puc. 1).
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CKopoCTb 060pOTOB WNMHAENS, 06/MUH

Puc. 1. BA3KOCTb MccrelyeMblx 06pa3LioB B 3aBUCUMOCTY OT B refieobpasoBaTessi 1 060pOTOB LUMUHAES

MonyyeHHble pe3ynbTaTbl CBUAETENLCTBYIOT, UTO MOHOMOAMMEpPHbIN renb (obpasey Ne 1)
MMeeT MeHbLUMe NoKa3aTenn BA3KOCTM N0 cpaBHeHUIO ¢ obpasuamum NeNe 2-4. CoyeTaHue kapbonona
n NMMML, no3BonsieT nonyunTb 60NbLIYI0 BA3KOCTb Uccnegyembix renaein (ot 25000 go cl 165000 cll),

COXpaHsia Npu 3TOM WX YAOB/eTBOPUTE/bHble MOTpebuTenbckue ceolictBa (Tabn. 1). MonHble peo-
rpamMMbl TEHEHUS MpefcTaB/ieHbl Ha puUC. 2.

600

20 70 120 170 220 270
CKopocTb caBura, c-1

Puc. 2. Peorpammbl Te4eHUA

Kak BUAHO M3 pucC. 2, xapakTep neTenb rucrepesanca cBUAeTeNbLCTBYET, UTO BCe o6pasubl AB-
NATCA HEHBIOTOHOBCKMMM XUAKOCTAMU. B 06nacTu Manbix 3Ha4eHU i KpuBble 06pa3y,os Ne3, n Ne4d
MMEKT NPSAMOJIMHENHbIE YYACTKU C MasibiM HaK/IOHOM K OCW abcuucc, CBUAETENbCTBYOLME 06 0UYEHb
HU3KOW cKopocTn pgedopmaumm. TeyeHNe 3TUX CUCTEM MPOUCXOAUT C HU3KOA CKOPOCTbIO, MO3TOMY
UYNC/I0 3TUX CBSA3EN B CTPYKTYPHOI CETKe OCTaeTcs MOCTOSAHHbIM U OHa (PAaKTUYECKU He N3MeHSeTcs.
Takoe rnoBefieHUe XapakKTepHO ANA CTPYKTYPUPOBAHHbIX AUCMEPCHbIX CUCTEM C KOarynsLuMoOHHbIMU
KOHTaKTamMmu mexnay dactmuamun. OAnga o6pasuos NeNe 1, 2 KpUTUUecKOoe Hanps>KeHue cABuUra Haxo-
anTca B obnactu 70 Ma B oTAnume ot 120-140 Ma ansa o6pa3n,oB Ne3 n Ned, 4To nNo3BOAET caenatb
BbIBOJ, 0 60/1ee MPOYHON CTPYKTYpe ABYX NocnefHUxX. Bocxoasawme n HUCXoasuLmMe peorpaMmmel o6pas-

uoB Nel n Ne2 cBMAeTENbLCTBYIOT 0 GbICTPOM BOCCTAHOBJ/IEHWU CTPYKTYPbl MPU CHUXKEHUUN Hamnpsxe-
HUSA cABUTa U, C/lef0BaTe/lbHO, UX TUKCOTPOMHOCTU.
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BvodapmaLeBTUYECKME WUCCNEAO0BAHUA MeTOoAOM AUMDPY3UM 4Yepe3 MOYHEeNPOoHULaeMyto
MemM6paHy C ganbHeliwem onpejeneHneM 6M0OTMYECKM aKTUBHbIX BELLECTB CNeKTpodoToMeTpurye-
CKMM MeToAoM nokasann (puc. 3), 4TO HU3KWI NPOLEHT BbICBOOOXKAEHNA CyMMbl (D/TaBOHONO0B B Me-
pecyeTe Ha pyTuUH (5,4% 1 7,6%) nMerT cocTaBbl Ha OCHOBe Kapbonosa M 04UHAaKOBOIO COOTHOLLUEHMSA
kap6onona u MML, cooTBeTcTBEHHO. 3 cocTaBa, cofepXalw,ero KombuHauunto kapéonona n ML,
2:1, npoucxoauT Hanbonee NosHoe BbICBOBOXAeHMEe BAB pacTutenbHoro komnnekca (12%).
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Puc. 3. luHaMunKa BbICBOGOXKAEHNS CYyMMbI (/1aBOHOU/I0B
B MepecyeTe Ha PyTUH 13 1UcCredyeMblxX 06pa3LioB

Taknm 06pasom, renb, cogep>kalimini KoMbMHaLMIo AByX NOMMEPOB B COOTHOLWEeHMN 2:1, obecne-
yMBaeT MAMKOW NeKapcTBeHHOM hopmMe onTuUMasibHble BA3KOCTHbIE CBOMCTBA, BbICOKYIO KMHETUKY BbICBO-
60>XXAeHNA AeACTBYIOLLLMX BELLEeCTB U Y40BNeTBOPUTENbHbIE MOTPEOUTETbCKNE XapaKTEPUCTUKN.

BbiBOgbl.

Mcxoasa n3 atmonaTtoreHeTUYEeCKUX acrnekToB BapMKO3HOIo pacllMpeHNa BEH, TEOPETUYECKN
060CHOBaH COCTaB MATKOWM 1eKapCTBEHHOW (hOpMbl 415 leHeHNA BAPMKO3HOTO 3a60/1eBaHNA BEH.

MpoBefeHHbI UccefoBaHNA PUINKO-XUMUNYECKUX N PEONOTMYECKUX XapaKTepUCTUK obpas-
L0B rens, NPUroTOBMIEHHbIX C pa3/IMYHbIM COOTHOLIEHUEM Kap6onosia N rugpoKCcnnponuaMeTunLen-
N0N03bl.

Moka3aHo, 4YTO coyeTaHMe Kap6onona v NMMML, no3BonseT NONyYnUTb 60/bLUYIO BA3KOCTb UC-
cnegyeMbix reneii. Pe3ynbTaTbl 6nodapmal,eBTUHECKUX MCCeA0BaHWUI NO3BONSAIOT cAefnatbh BbIBOS,
4TO U3 cOCTaBa, cogepxalero kKombuHauymwo kapb6onona u NMML, 2:1, npoucxoauT Hanbonee NONHOe
BbiCBOOOXXAeHNe BAB pacTUTeNbHOI0 KOMMJEKCca CI0XKHO HAaCTOMKN.

Ha ocHoBaHuM Komnnekca 6uodapmaneBTUYEeCKUX U DUINKO-XMMUYECKUX nCCef0BaHni
onpegeneHa uLenecoobpasHOCTb CO34aHMA MATKOW /IeKapCTBEHHOW (hOpMbl Ha OCHOBe cMecu Kapb6o-
nona v rMapPoKCUNPoONUAMETUNLENTIONO3bI.
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RATIONALISATON OF THE KIND OF SOFT GELLING AGENT FORMULATIONS
FOR TREATING VARICOSE VEINS

The results of studies on the development of technology
S A KUTSENKO and soft dosage form for the treatment of venous disorders.
o We study the main physico-chemical and rheological properties

EA. RUBAN of the gel samples. The dependence of the structural and me-
[.V. KOVALEVSKAYA chanical properties on the ratio of gel base and Carbopol gelling
agent comprising hydroxypropylmethylcellulose and shear rate.
National university Biopharmaceutical research shows the effect of in vitro ratio of
ofPharmacy, gelling agents on the degree of release of biologically active sub-
Kharkiv stances complex infusions. The research resulted in the compo-
. sition of the gelling agent is selected: carbopol and hydroxypro-
e-mail:

: . pyl methylcellulose (2-1).
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