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[TpoBeneHo u3ydeHne HU3MKO-XUMUIECKUX U TEXHOJIOTHYECKUX CBOHCTB MHTEPIOIMMEPHOTO
KOMILIEKCA MOJIMMETAKPUIIOBOI KUCIOTBI U MOIMITHICHIVIMKONSA, U3BECTHOTO MO TOPTOBBIM
Ha3BaHueM “‘KommnosunnonHsli noauMepHsiid Hocutens” (OI'YIT HUU [Monumepos, Poceus).
JlaHHBIH MOTUMEp SBJIAETCS BCIIOMOIaTeIIbHBIM BEILECTBOM, HCIOJIB3YIOMIEMCS B TEXHOJIOTUU
TBEP/bIX JIEKAPCTBEHHBIX (OPM Kak MarpuiieoOpasoBaresb M Kak IUICHKOOOpa3oBaTesb st
JIOCTH)KEHUSI TIPOJIOHTUPOBAHHOTO U 3aMEUIEHHOTO BBICBOOOKeHUA. C IENbI0 paclIMpeHus
BO3MO)KHOCTEH ITPUMEHEHUSI KOMITO3UIIMOHHOTO TTOJMMEPHOTO HOCUTENS M3y4eHbl pacTBOPU-
MOCTb IIOJIMMEPA B BOAHBIX PacTBOpax M OPraHUMUYECKUX PACTBOPUTENSAX, TEXHOJIOTHYECKHE U
MMOBEPXHOCTHO-aKTUBHBIC CBOICTBA MOJIMMEPa, OINpEeeIcHa KPUTHUECKas KOHILIEHTpAIIUs Telie-
oOpazoBanus. [ToiydeHbl SKCIIEpUMEHTaNIbHBIE 00pa3libl TAOIETOK U MEPOPANBHBIX Telel Mo-
JICJIbHBIX BEIIECTB, OTM3KUX MO (PU3UKO-XMMUYECKHM CBOMCTBaM, Ha OCHOBE KOMITO3HIIMOHHO-
TO MOJMMEPHOTO HOCUTENS B Pa3INYHbIX KOHLIEHTPAIMAX, A1 KOTOPHIX M3ydald TeXHOJOTH-
YECKHUE, PEONIOTHYECKHEe U OnodapmaneBTHIeCKie cBoiicTBa. [lokazaHa MepCreKTHBHOCTD HC-
MIOJTE30BaHMS TOJIMMEpPa B COCTABE KaK TBEPIBIX, TAK U MATKHUX JICKAPCTBEHHBIX (OPM IS
o0ecrie4eHus MPOJIOHTUPOBAHHOTO BHICBOOOIK/ICHHUS JIEKAPCTBEHHBIX BEIICCTB.

KiroueBble ciioBa: I/IHTepHO.HI/IMepHHﬁ KOMILJICKC, KOMHOSI/IHI/IOHHHﬁ HOHI/IMCpHLIﬁ HOCHUTCIIb,

MAaTPHUYIHBIC CUCTCMBI; I'CJIN; TaOJICTKH.

B mocnennue romel yaensiercs OOJbIIOE BHUMaHHE
(bapmarnieBTHUECKON pa3pabOTKe JIEKapCTBEHHBIX (OPM C
MIPOJIOHTUPOBAHHBIM BBICBOOOXKAEHNEM. OIHUM U3 CaMbIX
pacnpoCTpaHEeHHBIX U TEXHOJIOTUYHBIX METOJ0B CO3JaHUs
TaKUX IpenaparoB SBJISAETCA MOJNyYeHHE JIEKapCTBEHHbIX
(hopM ¢ MaTpUYHOHN CTPYKTYPOH C UCTIOJIb30BAaHUEM TIOJIU-
MEpHBIX MaTpuneodpasopareneii. K dncimy HeMHOroumc-
JICHHBIX SKCIUIUEHTOB STON IPYIIIBI, BHITYCKAEMBIX OTe-
YECTBEHHOW NPOMBINUIEHHOCTBIO, OTHOCUTCS ““Kommosu-
nroHHBIH TonmuMmepHblit Hocutens® (KIIH), xoTopwrii
MPEJCTABISACT COOO0M MHTEPIIOIMMEPHBI KOMIUICKC TIOJIH-
MeTakpuitoBoid kuciotsl ([IMAK) u monmusTruieHr KOs
(I13I'), pazpadoran u npoussoautcs B ®I'YII HHUU Ilo-
mumepoB (T. [Izepxkunck). KITH npumensercst B TEXHOIO-
THH TBEPABIX JCKaPCTBCHHBIX ()OPM, Ha €T0 OCHOBE pa3pa-
00TaHBl W BBIMTYCKAIOTCS TAOJNCTKH IMPOIIOHTHPOBAHHOTO
MIPOTUBOACTMATHYECKOTO  JEHCTBUS Teomk® (P
N000452/01, 3AO  BunHodapm) u  KomGumk®
(JII1-000354, 3AO dapmariek), 3aaTeHTOBaHbl COCTaB U
CIOCO0 TONy4YeHHsT TaONETOK IPOTHBOAPUTMUIECKOTO
nevictBus “XuHUIK” (PO 2036641, ot 29.05.1992), “Ot-
MomaK” (PD Ne 2267321, or 25.05.2004), “Drauunsk”
(PD Ne 2267322, ot 25.05.2004), aHTHAHTMHATIBHOTO JCH-
ctBus “Hutpomk” (PO Ne 2267318, ot 25.05.2004). Ilo-
Ka3aHa BO3MOXKHOCTh IIPUMEHEHUS MoJIMMepa B KauecTBe
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KHIIEYHOPACTBOPUMOTO MOKPBITHS JIJISI CUCTEM C IHIICBA-
PUTETBHBIME (hepPMEHTAMHU, IPETHAZHAYCHHBIX [T 3aMeC-
TUTEIHHON TEpanuu HeIOCTAaTOYHOCTH NunieBapeHus [1].

W3ydensl (U3UKO-XMMHYCCKHE U OHOJIOTHYCCKHUE
cporictBa KIIH njsg ucmojip30BaHMsI €ro B COCTaBe MaT-
PHUYHBIX TaOJETOK, IMOKa3aHa ero 0e30MacHOCTh U HU3Kas
TOKCHYHOCTH [2]. OlHaKO KOMIUIEKC YHHKAIBHBIX (DH3H-
KO-XMMHUYECKHX CBOWCTB TOJHMMEpa IO3BOJSICT 3HAYH-
TEJIBHO PACIIUPUTH UANA30H €ro MPUMEHEHHS B (apMa-
[IEBTHYCCKON TEXHOJIOTHH.

Lenbto naHHOW paboOTHl SABISETCS W3y4YeHHE (U3H-
KO-XMMHUYECKHUX M TEXHOJIOTHYSCKUX CBOMCTB MHTEPIIOIH-
MepHoro komruiekca [IMAK wu TI9T mis oGocHoBaHuMs
MEPCIIEKTUBHOCTH Pa3pabOTKH Ha €ro OCHOBE COBPEMEH-
HBIX MAaTPUYHBIX CHCTEM B COCTaBE Pa3IMYHBIX JIEKAPCT-
BEHHBIX (hopMm.

SKCl’lepUMeHmaﬂbHa}l uacmov

O6bekrom  wuccnepoBanusi  spimsiercst  KIIH  (TY
2219-478-0208947-2007, ®I'VII HUU Ilonumepos, Poc-
CHsl), TIPEICTABISIONNN co00i amopdHBIi OenbIii Topo-
oK co ciadbiM cnenupuyeckum 3amaxoM. KITH o6paso-
Ban [IMAK, BricTynatomieii B ponu nqonopa, u [131, koro-
PBIH XapaKTepu3yeTcsl BRIPaKEHHBIMH IPOTOHOAKIIETITOP-
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HBIMU CBOMCTBaMH, U B pE3yNbTaTe MpeACTaBiIseT coOO0n
MOJTUKOMILJIEKC,  CTAOMJIM3HPOBAHHBIA  KOOMEPATUBHON
CUCTEMON BOJOPOAHBIX CBsi3ed. B ero cTpykrype MOXHO
BBIJICJIUTh YYaCTKU Nap 3BEHBEB PA3HOPOTHBIX LieMnei, 00-
Pa30BaBUIMX JPYT C APYTOM CBSI3H, U METIHU, BKIIOUAIOIINE
pazoOnieHHbIe 3BeHbs. [IpuunHaMu 00pa3oBaHUs TETENb
SBIISICTCS OTCYTCTBHE MPOCTPAHCTBEHHOTO COOTBETCTBUS
MaKpOMOJICKYJI, 00pa3yronux nojauMep. By TskHbIe y4a-
CTKH OTHOCHTENBHO THIAPOPOOHBI, TIOCKOJIBKY B 3HAYH-
TEJIHHOW CTENEHU HKPAHUPOBAHBI OT B3aMMOJEWUCTBHUS C
BOJIHOM cpenoii. Hemomnsipaple B3anMOEHCTBUS 9TUX yda-
CTKOB IIPUBOAAT K KommnakTuzanuu yactul] KITH B BomHbIx
pactBopax B TioOyisl [2, 3]. [leTnu, HAPOTHUB, SBISIOTCS
THAPO(GMITEHEIME YI9aCTKaMH U 00yCIOBINBAIOT BEICOKYTO
HaOyXaeMOCTb IIONMMMEpa B BOAHBIX cpermax. YacTHIlbI
KITH oOmnamaroT KOJUIOMAHBIMM CBOMCTBaMM, HamOojee
XapaKTepHBbIMHU U3 KOTOPBIX SABJISIIOTCA 3apsf, THIporesie-
Basg CTPYKTypa, KOHTpPOJUpyeMas NPOHULAEMOCTh IS
BOJBI M pacTBOpoB. [mobyna KITH 3apspkeHa orpunarens-
HO U B3aUMOJEHCTBYET C IMOJIOKHUTENbHO 3apsKCHHBIMU
MOJIEKYJIaMH JIEKAPCTBEHHBIX BELIECTB, TAKUX KaK XUHH-
JIUH, STallM3MH ¢ 00pa3oBaHUEM pacCTBOPUMBIX COJel
[2,4]. CBenenus o CTpPyKType MojuMepa HE0OXOAUMO
YUUTBIBATh MPH pa3paboTKe JeKapCTBEHHBIX (OPM Ha €ro
OCHOBE.

B kauecTBe MOAETBHHBIX BEIIECTB JIsl MOTYYCHHS Jie-
KapCTBEHHBIX (JOPM HCHONB30BATH (hapMalCBTHUCCKUE
cyocranim: 6ernponoH (3-[(0eH3UIaMUHO )METHIICH |THP-
pomunuH-2,4-nmuoH) (I) u mumecymun (N-(4-HuTpO-2-de-
Hokcuenmn)mMetancynspornamun) (II). benpomon obma-
JlaeT TIPOTUBOCYAOPOXKHBIM JICHCTBHEM M HCIIOJIB3YETCs
JUIA JICYEHUs! SIUJIEIICUH, HUMECYIU] — IIUPOKO IpUMe-
HSIOLIEECs HECTEPOUIHOE IPOTUBOBOCIIAIUTEIIBHOE CPEJl-
cTBO. O0e apmarieBTHYECKHE CYyOCTaHIIMN TTPEHA3HAYC-
HBI JUTS JICYCHUST XPOHUUCSCKIX 3a00IeBaHUi, TAKUM 00pa-
30M, CO3JJaHHE JUIsl HUX NPOJIOHTMPOBAHHBIX JIEKAPCTBEH-
HBIX (hOpM aKTyaibHO. BEIOpanHbIe CyOCTaHIIMN OTHOCST-
Csl KO BTOPOMY KJIACCY, COIIACHO OMO(apMaIieBTHICCKOM
knaccudukamuonnor cucteme (BKC), B cooTBeTcTBHU €
9THM, OHH IUIOXO PACTBOPUMEI B BOJE, 00JIaIatoT clalbI-
MU KUCJIIOTHBIMHU cBoMcTBamMH. JIJii M3y4yeHHs BIMSAHUSA
KITH Ha BBICBOOOXKIEHHE JICKAPCTBEHHBIX CYOCTaHIIMIM in
Vitro TOIy4aiau 2 mepopajbHble MaTpUYHbIE JE€KapCTBEH-
Hble (hopMbl: TabneTKu Ajs cyOcTaHuuu | u mepopasibHbIN
renb cyoctanuuu I1.

Tabnetkn auametpom 10 MM, maccoit 400 Mr ¢ macco-
BBIM COOTHOIIEHHEM MojienbHoro BemectBa [ u KITH —
1/0,5; 1/0,7; 1/1; 1/1,5 nony4anu npsiMbIM ITPECCOBAHUEM
CMECH TOPOIIKOB JICKAPCTBEHHOTO M BCIIOMOTaTEIILHOTO
BEIICCTB Ha JKCIEHTPUKOBOM OJHOMYaHCOHHOM Talie-
tounoM nipecce ERWEKA ER-1 (I'epmanus).

ITepopanbusie renu Ha ocHoBe KITH B nuanazone xoH-
nentpanwmii ot 0 10 12,5 % momydanu nucreprupoBaHueM
MoJIuMepa | JIeKapCTBEHHOTO BemecTBa Il B kanmuid-goc-
(araOoM OydepHOoM pactBope, pH 7,5, Ha MarHuTHO# Me-
manke [KA (I'epmanust) npu HarpeBannu g0 60 °C. B ka-
YEeCTBE 3aryCTUTEIS] BBOJMIIN POU3BOJHEIC IICIUTIONO3E] B
KomgectBe 2 %: THIPOKCUMETHIIIPOIIIIIEILTION03Y Map-
ku Benecel™ non ionic K414-PH-CR, Aqualon, niu kap-
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OokcumeTHIEoNo3y Mapku Blanose® 7HF  PH,
Ashland, wm Metrmerumonosy mMapku Bonucel® D 1500 M,
Roquette, WK THAPOKCHITHIIEIITIONO3Y Mapku Natrosol®
250 G, Ashland.

Jns m3ydenuss (opmbl M pa3Mepa YacTHI[ MOPOIIKA
CyOCTaHIIMH IMOJUMEPHOTO HOCHTEISI TPUMEHSUTH METO]
CKaHUPYIOLIEH 2JIEKTPOHHOW MHUKPOCKONUHU (MHUKPOCKOI
“HitachiS-500”, SImoHus) Npy yCKOPSIOIIEM HaNpPsKEHUH
25 kBt Ha yBenmmuenusix B 100, 1000 u 5000 pa3. O6pas-
(bl IPUKJIEUBAIA HA MIPEIMETHBIE CTOJIMKHM TOKOIPOBOAS-
MM KJI€eM M HaIBULUIN 30JI0TO METOIOM HMOHHOH OoM-
OapnupoBku Ha yctaHoBke “EikolB-3” (SImonwus) B ycio-
BUsIX BakyyMa mipu paspspkennu 0,2 Torr 1 mOHHOM TOKe
—TMA.

TexHoJIOrn4ecKre XapaKTePUCTUKU U3ydal Ha 000py-
noBanun ERWEKA (I'epmanusi): TecTepe omnpeneieHus
CTEIEHH CBITyYeCTH NOpoKoB U rpanynaroB GT, Tecre-
pe HachIHOW TIOTHOCTH SVM.

Crnextpodoromerputo cydctanumu KITH npoBogunu B
OydepHbIX pacTBOpax Ha crekTpodoromerpe Shimadzu
UV-3600  (Amonmst), mporpammHOe — obecrieyeHHe
UVProbe 2.42, B nuana3one miuuH BoaH oT 200 10 300 aM.

[ ompeneneHuss MOBEPXHOCTHOIO HATSDKEHHUS BOJI-
HBIX PacTBOPOB IIOJIMMEpa IPUMEHSUIN CTajJarMOMeTpuye-
ckuii metox (Temneparypa 20 °C) [5].

BennuuHy KpUTHUECKOH KOHLEHTpalMy reneodpa3ona-
Hus (KKI') ompenensin poTallMOHHONW BHCKO3MMETpHEN
npu Temreparype 20 °C u ckopoctu capura 10 ¢! Ha ko-
akcuiipHOM BuckozuMmeTpe Lamy Rheology RM 200
(®panuus), nporpammuoe odecrnieuenne RHEOMATIC.
Peonoruueckue xapakTepucTUKU KOMOMHUPOBAHHBIX Mat-
pun Ha ocHoBe KIIH wu3ydanu B auana3oHe CKOpOCTEH
cagura ot 0 10 300 ¢ ! mpu temneparype 20 °C Ha usMme-
PHUTENBHON TeOMETpUH “UMnuHIp B uuHape” msdin 33.
ATIPOKCUMAIMIO PE3yIBTaTOB U BBIUYMCIICHUE IJIaCTHUYC-
CKOM BSI3KOCTH MPOBOIMIIN 110 Mozienu Kaccona [6].

Tecr “PactBopenue” s 00pa3ioB NepopaibHbIX MarT-
PHYHBIX JIEKAPCTBEHHBIX ()OPM MPOBOIIIIN ITOCIIEIOBA-
TenpHO B 2 cpenax: B Teyenue | 4 B 0,1 H. pacTBope xJ10-
pucroBogopoaHor kucinoTel (pH 1,2) u 3aTreM B TeueHHe
54 B kamuii-pocparnom OydepHom pactBope ¢ pH 6,8
(most Tabnerok 1) wim ¢ pH 7,5 (ist nepopaibHbIX reneit
IT) ma npubope ERWEKA DT 600 “Bpamiaromasicst Kop-
suHKa”. O0beM cpelnbl pacTBopenus — 800 Mi1, CKOPOCTh
BpalleHUs  KOP3WHKH 100 06/MuH,  Temmeparypa
(37 £0,5) °C. KonuuecTBeHHOE coliepyKaHKe JeKapCTBEH-
HBIX BELIECTB B CpeJax pacTBOPEHUs ONpPENesIi O HH-
TEHCUBHOCTH TOIVIOLIEHUSI pacTBOpoB B Yd-olmactu B
KIOBETE TOJIIMHOM ciiost 1 cM mpH AJMHAX BOJH IS Be-
mectBa | — B 00eux cpenax npu (307 £ 2) HM; 171 Belie-
ctBa Il — B kucnoii cpene npu (305 £ 2) HM, B 1IETOYHOH
— (390 £2) um.

Pezynomamot u ux obcyscoenue

DOU3NKO-XUMHUYECKHE H TEXHOJIOTHYECKHe
cpoiictBa KITH

OnHOM W3 BOXHEUIIMX XapaKTEPUCTHUK MOJIMMEpa SIB-
nsieTcst ero pactBopumocth. KITH mpakTuuecku He pac-
TBopuM B 0,1 H. pacTBOpe XJIOPHCTOBOIOPOIHON KHCIIO-
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oI, pH 1,2, 1 B Bozte, pactBopuM B Oy(pepHBIX pacTBOpax,
pH 6,8 u 7,5, nerko pacteopum B 0,1 H. pacTBOpe THIpPO-
Kcuaa Hatpus. PacTBopeHHe monumepa MpOUCXOAUT MeJ-
JICHHO, T03TOMY pa3pabaTbIBacMble Ha €r0 OCHOBE JIEKap-
CTBEHHbIE (DOPMBI, MOTYT Takxke ob0nagate pH-3aBucu-
MBIM 3aMEJJIEHHBIM PAacTBOPEHHUEM, YTO OOYCIIOBIMBAET
BO3MO)KHOCTB €T0 HCIOJIh30BaHUS B Ka4eCTBE MOJU(HKA-
TOpa PacTBOPEHUS MPH IMOIYyYCHHH KUIICYHOPACTBOPH-
MBIX JeKapcTBeHHBIX (opM. KIIH merxo pactBopum B
75 % STUIIOBOM CHMPTE U ALETOHE, IIPU PACTBOPEHUU B
95 % HabmromaeTcs CHHEPE3UC.

[Ipu pa3paborke mokazareneil kauecTBa JEKapCTBEH-
HBIX (hOpM HEOOXOIUMO YUHUTHIBATEH CIICKTPAIBHEIC XapaK-
TEPUCTUKHN MarpuieoOpa3oBareis. VM3yyaeMslil monumep
SIBIISIETCS ONITUYECKH aKTUBHBIM B cpefax ¢ pH B nquamnazo-
He oT 5,5 1o 8,5, e Habmronaercs nuk mpu (210 £ 2) aMm,
B KHUCIIBIX Cpe/ax MOJIMMEP CHEKTPOPOTOMETPUIECKH HE
0OHapyKUBAETCS U3-32 HU3KOW PACTBOPHUMOCTH.

[Ipu pa3paboTke TBEPIBIX JIEKAPCTBESHHBIX (OPM KpH-
TUYECKMMHU XapaKTePUCTUKAMH BCIIOMOIaTEIbHOIO Bellle-
CTBa SABJIAIOTCA TexHoNornueckue ceoiicra. KITH — men-
KOJICTIEPCHBIA aMOP(HBIA MOPOIIOK CO CPETHUM pa3Me-
pom yactur; ot 0,1 mo 0,3 MM, ero 4acTHIBI HMEIOT
oKpyrIyto dopmy. Peostornueckue xapakrepuctuku KITH
HU3KHE, OH UMEET Mallyl0 HAaCHIIHYIO IJIOTHOCTb, OOJb-
Iyl ymioTHieMocTh. [lomumo 3toro, mopomiok KITH
annexkrpusyerca. OueHuts ceinyyects nopouka KITH mo
CKOPOCTH UCTEYEHHS U3 BOPOHKU HE MPENCTABIAETCS BO3-
MOKHBIM HM3-3a 3aBHCaHUs MOPOILKa (TabauLa).

[Tpu monyyeHUn MaTpUYHBIX TAOJIETOK B OONBIIMHCTBE
CJIy4aeB HCIOJB3YIOT IPaHyIMPOBAHKE, OJJHAKO B CBSI3H C
HAJIMYHEM DJICKTPOCTATHUYECKOTO 3apsijia U MEJIKUX pa3Me-
POB YaCTHIIBI TOPOIIIKA TOJTMMEPA MPH MTEPEMEIITMBAHUH C
KPUCTAJUIMYCCKON JIEKapCTBEHHON CyOCTaHIMeH ajcop-
OHpYIOTCS HA €€ YaCTUIaX OJHOPOIHO CMEIINBASICH, UTO B
pe3ynbTare AenaaeT BO3MOXKHBIM MCIIOJIb30BAHUE TEXHOJIO-
TUU IIPSIMOTO [IPECCOBAHUS.

IToBepxHocTHO-akTUBHBIe cBolictTBa KIIH. Panee
pH pa3padoTKe MaTPUYHBIX TaOJIETOK C TUIOXO PacTBOPH-
MBIMHU JIEKAPCTBEHHBIMHU BEIIECTBAMH ObLITIO OOHAPYKEHO,
YTO UX PacTBOPUMOCTH B npucytcTBuu KITH moxeT yBe-
mnuuThea [S5]. Bo3aMoxHO, yBeIWYeHHE pPacTBOPUMOCTHU
JIEKAPCTBEHHBIX BEIECTB B MPUCYTCTBHU MOJUMEPA CBS-
3aHO ¢ 00pa30BaHMEM PACTBOPUMBIX KOHIJIOMEPATOB 3a
CUET MOHHBIX CBs3eH [2, 4] wiu B pe3yabrare CONOOMIU-
3allid, MPOTEKAMIMIEH W3-32 TOBEPXHOCTHO-aKTHBHBIX
CBOMCTB nosiuMepa [2]. B ¢BsA3u ¢ 3TUM H3yueHBbI IOBEPX-
HocTHO-akTuBHBIe cBoiictBa KITH. Ha puc. 1 mokazana
n3otepMma nosepxHoctHoro HarspkeHust KITH. C yennye-
HUEM KOHLIEHTPALUH [10JIMMEPA IIOBEPXHOCTHOE HaTsXKe-
HUE [a/1aeT, YTO CBUIAETENIBCTBYET O MOBEPXHOCTHO-AK-
TUBHBIX CBOMCTBaxX moimumepoB. Obpamaer Ha ceOs BHH-
manue T10, uro KIITH u II3I" mposBisSioT MOBEPXHOCTHO
AKTUBHbIE CBOWCTBA B KOHLIEHTPALMSIX Ha MOPAIOK MEHb-
mux, yem [IMAK. 13 nanneix puc. 1 BugHO, 9TO TOBEpPX-
HoctHoe HaTspkeHune KITH mpu ero xonmentparuum 0,12
Moub/1 cocrasiaser (5,72 +0,11) - 102 Jlx/m2. TloBepx-
HOCTHOe HaTsbkeHue pactBopa [13I B Toif sxe KOoHIeHTpa-
uu Beime Ha 0,5 J[k/M2, TOTIa Kak TIOBEPXHOCTHOE HATS-
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KoHuenTpanuusi, MOJIb/J1
Puc. 1. M3orepma nosepxHocTHOro HarsxeHus KITH.

xenne IIMAK 6nm3ko K NMOBEPXHOCTHOMY HATSKCHHUIO
BOABI ¥ cocTaBiseT (6,91 £ 0,12) - 102 x/m2.

Takum o0Opazom, ucnonn3oBanne KITH B nexapcTeen-
HBIX (POpMax ¢ MaJlOpaCTBOPUMBIMU CYOCTaHIMSIMU aKTy-
aJIbHO U, BO3MOXHO, TO3BOJIUT HE TOJBKO JOCTHYb 3aMeJl-
JIEHHOTO BBICBOOOX/IEHUS, HO YBEIUYEHHUS KOJIUYECTBa
BBICBOOO/IMBIIIEIOCS JIGKAPCTBEHHOIO BEILIECTBA 33 CYET
MOBBIIIEHUS €T0 PACTBOPUMOCTH, UTO, B CBOIO OuUepelib, B
MEPCIEKTHBE TOJIOKUTEIBHO IOBIMSIET Ha Ouonoruue-
CKYIO IOCTYITHOCTb.

KIIH kak reseo6pa3oBaresib. PacTBopeHue rujapo-
(GUIBHBIX TOMUMEpoB, KoTopbiM siBisieTcss KITH, B Bon-
HBIX PacTBOPUTENAX NPOTEKAeT B 4 CTaguM, CPEAU KOTO-
PBIX €CTh cTaaus reneodpa3oBaHus. 3a4acTylo, OJTUMEPHI
HE JOCTUTAIOT MOJHOTO PACTBOPEHHS M3-3a MONEPEUHBIX
CIIUBOK IIeNeH, U MOocIenHeH cTaguell ctaHoBUTCS HaOy-
xaHue nonumepa [7]. [lomumepHble TN OTIUYAIOTCS OT
OOBIYHBIX PACTBOPOB, a TAKXKE OT PACTBOPOB IOJIMMEPOB
3HAUUTENILHO 00JIee BBICOKOI BA3KOCTBIO U, B HEKOTOPBIX
Cllydasix, TUKCOTPONHBIMH CBOMCTBaMHU. leib sBiseTCs
KOHLIEHTPUPOBAHHOM IUCIIEpCUEl IOIUMepa, KoTopas B
CHJIy CTIeIU(PUIECKUX CBOMCTB MOJIMMEPHBIX MOJIEKYJ 00-
JlaZlaeT MOBBIIMIEHHOM BsizkocThiO [8]. Mcexons u3 aToro,
n3yqanu crnocobHocts KITH k remeobpasoBanuio mo Be-
JHMYUHE KPUTHICCKON KOHIICHTPAIMH Teieo0pa3oBaTelis
(KKT'), koTopasi peoJorHuecKy OMpeeIseTcs Mo Pe3KoMY
YBEJIIMYCHHUIO TMHAMHYECKON BSI3KOCTH CUCTEMEI (pHC. 2).

[Ipu xoHueHTpanuu nonumepa 12,5 % B cpene pactso-
peHust HaOMIOIaeT sl CYIIECTBEHHBIN CKaYOK 3HAUCHUH -
HAMHUYECKON BA3KOCTU W HANPSIKEHUS CABHIa, YTO TOBO-
pUT 00 00pa3oBaHMUU B TUCIEPCHU CTPYKTYpHI Trens. Ta-
KUM 00pa3om, okazano, uto KITH moxeT npumMeHAThCs B
KadecTBe TreneodpasoBarens B KOHIEHTpanuu 12,5 % u

TexunoJsioruyeckue xapakrepucTuku nopouka KITH

IMoxasatenn XapaxkTepucTuka

00BbeMHBIE YaCTHIIBI OKPYTJION
(bopmsbl (chepsl, T100yITBI)

®dopma gacTui

HacpImHas mI0THOCTh 0,53 +£0,01
ChlIy4ecTs, r/cex -

Yroi ecTeCTBEHHOrO OTKOCA, °© 17,00 + 1,00
VIIOTHIEMOCTh 0,10 £ 0,09
Braroconepxxanue, % 0,13+0,01
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01

KIIH 1,0%; 0,011

Ilmactuaeckas BSI3KOCTh, [1a - ¢

0 0,005
Puc. 2. Jluarpamma onpeanenenust KKI™ KITH.

0,0010 0,015

BhIIE. B ciyyae moiydeHHs reneil ¢ KOHUEHTpauuen
KITH Hmke yka3aHHOH B MX COCTaB HEOOXOIMMO BBOJIMTH
JOTIONHUTENBHBIN Telie00pa3oBaTelb.

Peomornueckue croiicTBa reneit BAUSIOT Ha BEICBOOOXK-
JICHUE JICKAPCTBECHHOTO BEIECTBA M3 HUX, CTAOMIBHOCTH
JIEKaPCTBCHHOU (DOPMBI B IIPOIIECCe XPAaHECHUS, TEXHOIIO-
THIO TIPOM3BOJICTBA M YAOOCTBO IPHUMEHEHUS, IOITOMY HX
HEOOXOIMMO KOHTPOJIMPOBATh B Mpolecce pa3pabOTKH.
Hucnepcun KITH ¢ xonnienTpanueit ot 2 10 7,5 % neMoH-
CTPHUPYIOT CXOAHBIA XapaKTep PECOJIOTHYCCKHUX IapameT-
poB u 3HaunMoO He oTinmuatorcs (p < 0,05): mmactudeckas
BSI3KOCTh cocraniser okosio 0,48 Ia - ¢, Bce 0Opasiisl 00-
Jalal0T TUKCOTPOIHBIMU CBOHCTBaMU. CTPYKTYypHO-MeXa-
Hudeckue cBoiictBa aucnepcuid KITH ¢ koHueHtparmeit
BbILe 7,5 % C UCMONB30BAHUEM M3MEPHUTEIIbHBIX CUCTEM
“OUIUHIP B LMJIMHIAPE” HEBO3MOXKHO OIpPEIEIUTh H3-3a
BBICOKHX KOHIIEHTPALU MOJIMMEPHBIX Lenei B eTUHHIIE
u3MepsieMoro oobemMa M BO3HMKHOBeHHs 3(dekra Baii-
cenbepra [6].

[pu paszpaboTke mepopaimbHOTO Teis BemecTsa 1l mo-
Ka3aHo, uTo ucnons3oBanue KITH B kauecTBe MHAMBHILY-
aJIbHOrO TeJieoOpa3oBaTelisi HELenecoo0pa3Ho B CBA3U C
€ro HU3KHMH Telieo0pa3yrolluMU CBOMCTBAMHU U HHU3KOH
arperaruBHON CTaOMIBLHOCTBIO MOJTy4YaeMbIX Tejeid. B co-
CTaB JIEKApCTBEHHOW (HOpMBI BBOJWIN IOMOJHUTEIbHBIE
reneoOpazoBarenu (MOIU(pUKaTOPbl BAZKOCTH) — MPOU3-
BOJIHBIC IIEJUTIONIO3BI  pasiuuHbix Mapok (Blanose™,

3,5 KITH 0 %
3,0
2.5
(9]
< 2,0
=
=15
1,0
0,5
CO=C=0=0=0-0-0=0=0-0=0-0C=C=0=0=r 00
0
O o0 (=3 (o] < (=3 o0 el < o
e a2 S S S = A @
[ (=) (=) [ (=) (=3 (=) (=) (=3 fe=)
on N w — o~ S <t o0 N o
— o (o] o o — —_—
y, ¢!
e=f== Blanose™ === Benecel™

=== Bonucel™ === Natrosol™

0,020 0,025 0,030 0,035

Benecel™ nonionicK414-PH-CR, Bonucel™ B 1500 M,
Natrosol™ 250 G). YcTaHOBIEHO, YTO COBMECTHOE HC-
nosip3oBanue KITH u Mmomudukaropa BSI3KOCTH TO3BOISIET
CO3aTh KOMOMHUPOBAHHYIO MATPHILY T'eJisl, IIPOJIOHTHPO-
BaHHOE BBICBOOOXKJCHHE JIEKAPCTBEHHOTO BEIIeCTBA U3
KoTopoi HaOmomaetcs npu korneHnTparuu KITH ot 2 % n
Boie [9]. Boibop Buaa Mogudukaropa BSI3KOCTH MPOBO-
JUIM Ha OCHOBAaHMM H3Y4YEHUS CTPYKTYPHO-MEXaHUYe-
CKUX CBOMCTB IPOU3BOMHBIX LEIDTION03, KAK WHIUBHIY-
aNbHBIX, TAK U B COCTaBe KOMOMHHUPOBAaHHON MaTpPHIIBL.
PeorpamMmmMbel MOHOKOMIIOHEHTHBIX Te€Jed Ha OCHOBE
Blanose™, Benecel™, Bonucel™, Natrosol™ B konnen-
Tpauuu 2 % npuseneHsl Ha puc. 3, a. Kak BunHO u3 pu-
CyHKa, Bce 00pasIlbl MCIIONB30BAHHBIX B PaboTe MPOU3-
BOJIHBIX IIEJUTIONO3bI 00J1aJal0T TUKCOTPOITHBIMHU CBOKCT-
BaMu, HauOojiee BA3KUM sBIseTcs oOpaser Blanose™,
obpasusl Benecel™ u Bonucel™ umeror anamorndsblii
XapakTep KpHBOM Bs3kocTH, oOpaser Natrosol™ wmmeer
MUHHAMAIBHYIO BSI3KOCTh U3 BCEX U3YYaeMbIX MOJIUMEPOB.
Ha puc. 3, 6 npeacraBneHsl peorpaMMbl 00pasioB Ha Oc-
HOBe KOMOMHHpOBaHHbIX Marpul 2 % KIIH ¢ npoussoa-
HBIMH [EJUTI003b1. Koppensiuu KPUBBIX BI3KOCTH, H3Me-
PCHHBIX B OIMHAKOBBIX YCIOBHSX I MOHOKOMITOHEHT-
HBIX TENICH Ha OCHOBE IPOU3BOMHBIX IICIUTIONO3EI U Telei
Ha 0CHOBe KoMOuHMpoBaHHBIX MaTpull ¢ KITH, e Habmro0-
nmaercsa. MakcuMaJIbHOHM BA3KOCTBHIO 00JIaaeT reilb Ha OC-
Hose KITH ¢ momudukaropom Bsiskocti Benecel™, mu-

7]
KIIH 2,0 %
10
8
Q
s 6
=
sy
2
0
Nel o0 (=} (o] < (=3 [} o < o
o 4 a4 = < <9 <9 = 9 o
S o o S S 9 9 o o g
o [} v — [ (=} < o7} N o
— (o] [\l o o — —
Y, ¢!
=== Blanose™ =={==Benecel™
=== Bonucel™ == N atrosol™

Puc. 3. KpuBble BI3KOCTH B uarna3one ckopocteii caura ot 0 10 300 ¢~ ! i ot 300 10 0 ¢~ 11 @ — MoHOKOMIOHEHTHBIX Tereil miane6o Ha
OCHOBE IIPON3BOHBIX LEJUTIONO03bL; O — ruaporenei Ha ocHoBe KITH 2 % 1 pa3nimyHbIX MPONU3BOAHBIX LIEJUITIONO3EL.
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BrIcBOOOK IEHIE MOAEIBLHOTO BELIECTBA, Yo

Y

Bpewms, u

= I/KIIH 1/0,3 —&— /KIIH 1/0,5

—&— [/KIIH 1/1,5 —— I/KITH 1/1

~&— /KIIH 1/0,7

100 A
90
80
70
60
50
40
30
20
10

BrIcBOOOXK IEHE MOJICIBHOIO BEIEeCTBa, %

(=)

0 1 2 3 4 5 6
Bpewms, u

——KIIH 2,5 % =#—KIIH 5,0 % —#—KIIH 7,5 %

—8—KIIH 10,0 %

KIIH 12,5 %

Puc. 4. Briusgane nonu KITH Ha BEICBOOOXICHHE JIEKapCTBEHHOTO BelIecTBa: @ — I, 3 Marpu4HbIX Tabnetok [5], 6 — II, u3 xoMOuHUpO-

BaHHBIX MAaTPUYHBIX CHCTEM B (hopme rujporeieit [9].

HUMAJIBHON BS3KOCTBIO oOnanmaror renu ¢ Natrosol™ u
Blanose™, wumerorme WACHTHYHBIE KPHUBBIE BSI3KOCTH.
Oto cBUAETENbCTBYET O 3HaunTenbHOU posin KITH B dop-
MHUPOBaHHUU PEOJIOTUYECKUX XaPaKTEPUCTUK SKCIIEPUMEH-
TaJbHBIX 00pa3LoB ruaporeneil. Ha ocHoBaHMM moOTy4eH-
HBIX SKCHEPUMEHTAJIbHBIX PE3yJbTaTOB MOXHO CJIeJaTh
TIPETIOJIOKEHUE O CTPYKTYPE MATPHUIIBI TIOTYYEHHBIX IKC-
nepuMeHTanbHBIX coctaBoB. KITH o6pasyer MaTpuuHbIN
KapKac CeT4aToil CTPYKTYphI Teled, B TO BpeMs Kak pas-
BETBJICHHBIC CTPYKTYPbl MOAM(DHUKATOPOB BA3KOCTH pac-
MOJIATAIOTCSl BHYTPH MaTPHIIBL.

Bausinue KITH na 6modapmaneBTHUECKHE Xapak-
TEPUCTUKH JeKAPCTBeHHBIX popm. CTpyKTypa U Xapak-
tepucTiku Marpuiibl u3 KITH onpeaensior 6uodapmaries-
THYECKHE CBOMCTBA TOJyYaeMbIX Ha €r0 OCHOBE MaTpH4-
HBIX JICKAPCTBCHHBIX (OpPM. Pe3ynbraThl H3y4eHHUs BHICBO-
OOXKJICHHS in Vitro JnekapcTBeHHbIX Bemiects | u 11 u3
TaOJIETOK ¥ MEPOPaJIbHBIX TeJIeH ¢ pa3IMYHON KOHIICHTPA-
nueit KITH npencrasnens Ha puc. 4.

ITokaszano, uto B cpene 0,1 H. XJIIOPUCTOBOIOPOIHOM
KHCJIOTHI TIPUCYTCTBHE TOJIMMEPA B JIGKAPCTBEHHOH (op-
M€ MPHUBOJUT K 3aMETHOMY CHIIKCHHIO BBICBOOOXKICHUS
BeniectB | u [I. UTHTEHCUBHOCTDL BBICBOOOXKICHUS IPAKTH-
YECKH HE 3aBUCHT OT JIOJH MOJIUMEpPa, TP U3MEHEHUH CO-
oromenus I/KITH ot 1/1,5 mo 1/0,5 cocraBiser Bcero
2 -6 % 3a 1 9. lng mepopansHbIX reneii II BeicBOOOXKTC-
HUE B KHUCIyH cpeny Bapbupyercs oT (0,8 +3,0) mo
(4,3 £1,5) % u Takxke 3HAYMMO HE MU3MCHSCTCS C YBEIIH-
yenueM joau KIIH. OueBunHO, npu HU3KHUX 3HAUYEHUX
pH monumep memnenHo HaOyxaeT ¢ 00pa3oBaHHEM THIPO-
rensi, co3aatoiero AudQy3uoHHbIe 3aTpYIHEHHS JUIS JIe-
KapCTBEHHOTO BellecTBa. B cimyyae TabieTok BBICBOOOX-
JIeHHE BellecTBa | MpOUCXOIUT B OCHOBHOM C TIOBEPXHO-
ctu. B cinywae mepopansHOro rens ¢ BemecTBoMm IIB
KHUCIION Cpejie MPOUCXOIUT €r0 MHKAICYIUPOBAHUE, UTO

Xumuko-papmanesTuyecknii xkypuaia. Tom 52, Ne7, 2018

OBLIO TIOKa3aHO paHee [9]. DTo MO3BOISAET ClieNaTh BHIBOJ
0 BO3MOYKHOCTH JIOCTaBKH JI03BI IIEPOPATBEHOTO TeTIsl B KH-
IICYHUK B HEM3MEHEHHOH (opme.

B cpene dpocdarnoro OydpepHoro pactBopa ycTaHOBIIE-
HO, 9TO C YBEIMUCHHUEM JI0JIM ITOJIMMeEpa B TaOJIeTKax C Be-
niecTBoM | yBenmmumBaeTcs ero BeIcBoOOkaeHue. [Ipu co-
orHomenun I/KITH1/0,5 3a 54 B pacTtBOp mnepexoauT
(60,5 +2) % BemecrBa I, npu coorHomenun 1/1,5 —
(80 £2) % (puc. 4, a).

BaxxHo oT™MeTHTb, IIpU U3yueHUH npoduiei pacTBope-
HUSI MATPUYHBIX IEpOpaIbHBIX rujporenei 11 Habmonaer-
csl aHaIOTWYHAs TeHeHIUs. C yBETMUESHUEM COICPKaAHHMSI
KITIH B rene 3amemnsercs BbICBOOOXaeHHe BeriecTna 11.
Haubonpmmii npononrupoBansslii 3¢dext Habarogaercs
y obpa3sioB ¢ cogepxxkanuem KITH 12,5, 10 u 7,5 %, onna-
KO pa3HHIla MEX]ly HUMH He cyliecTBeHHas. V3 06pasmon
c conepxkanueM KITH 2,5 u 5 % 3a nepsblii uac pactBope-
HUsA B cpene kanmii-ocdarHoro Oydepa B pacTBop mepe-
xomut (61,7 £1,5) n (58,8 £ 1,5) % coOTBETCTBEHHO; 3a
3a—(78,8+1,5) u (71,2 £ 1,5) %; 3a 5 — oxomo 100
u (83,6 £ 1,5) %.

Takum 00pa3zoM, B XOze MPOBENEHHBIX HCCIEIOBAHHMA
MOKA3aHO, YTO HA OCHOBE OTEYECTBEHHOTO MarpuiieoOpa-
soBarens KITH Bo3MOXHO pa3pabarbhiBaTh Kak TBEPIbIC,
TaK M MITKUE MaTPUYHBIC JICKapCTBEHHBIC (hOpMEI, 00ma-
JAroIMe 3aJaHHBIMHM TlapaMeTpaMH BBICBOOOXICHUS U
MpeHa3HaYeHHbIE ISl TIepOpabHOro TpuMeneHus. [lo-
muMep oOlafaeT MEeNbIM PSIOM KOHKYPEHTHBIX JIOCTO-
MHCTB: pH-3aBUCUMBIM pacTBOpPEHHEM, CIa0bIMU MTOBEPX-
HOCTHO-aKTUBHBIMH CBOHCTBaMH, CIIOCOOHOCTBIO K Teje-
00pa30BaHMIO, TUKCOTPOITHBIMU CBOMCTBAMH, JIOKa3aHHOM
BO3MOYKHOCTBIO CO3/IaHHSI Ha €r0 OCHOBE IPOJIOHTHPOBAH-
HBIX JICKAPCTBEHHBIX (POPM.
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PHYSICOCHEMICAL AND TECHNOLOGICAL STUDY OF POLYMETHACRYLIC
ACID - POLYETHYLENE GLYCOL INTERPOLYMER COMPLEX AS THE BASIS
FOR CREATING MATRIX SYSTEMS

M. N. Anurova, N. B. Demina*, and E. O. Bakhrushina

1. M. Sechenov First Moscow State Medical University, Moscow, 119991 Russia
* e-mail: nbd217@mail.ru

A comprehensive study of the physical, chemical, and technological properties of a polymethacrylic acid — polyethylene glycol (PMAA — PEG) interpolymer
composite (IPC) carrier was conducted. This IPC complex is known under the trade name of “Composite Polymer Carrier” (CPC) produced by the Research
Institute of Polymers (Dzerzhinsk, Russia). CPC substance is the excipient used as matrix and coating polymer in the technology of prolonged release solid
dosage drug forms. We have studied the solubility of CPC in biorelevant dissolution media and some organic solvents, assessed its technological and surfa-
ce-active properties, and determined the critical concentration of gelation. Experimental samples of tablets and oral gels with close physical and chemical
properties of model substances were prepared with various polymer concentrations. These samples were used to study the technological, rheological, and bi-
opharmaceutical properties of CPC. Good prospect of using CPC in compositions of prolonged release solid and soft dosage forms are demonstrated.

Keywords: interpolymer complex; polymer composite carrier; matrix system; gels; tablets.
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