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CPABHUTEJIbHAA ®APMAKOKUHETUYECKAA OLIEHKA
NOJNIMKOMIMJEKCHbIX CACTEM OOCTABKU OUKITO®EHAKA HATPUA
HA OCHOBE COMNOJIMMEPOB EUDRAGIT®

' KasaHckuit rocyapcTBeHHbIA MeguumnHckuin yHusepeutet M3 PO, KasaHb, Poccus;
2 THY BUIAP, Mocksa, Poccust

C 11e71b10 MOMCKA MTOTEHINATBHBIX HOCUTENEH JUIsl IEPOPAIbHBIX CHCTEM JOCTaBKH MPOBEICHO
CpaBHUTENbHOE OMO(apMalleBTHUECKOE HCCIieioBaHue quKioQeHnaka Hatpus (JJH) B cocrase
MAaTPUYHBIX CUCTEM JIOCTaBKM Ha OCHOBE MHTEPHONUAIEKTPOIUTHBIX KoMmiuiekcos (MIIOK) ¢
y4acTHEM XMMHYECKH KOMILTEMEHTapHbIX corommepoB Eudragit” (EPO, L100, L100 — 55 u
S100) ¢ opuruHanbHbIM TperapatoM “Bombrapen” perapn” (BP). IIpeamaraeMslii accopri-
MEHT HOCHTENIeH MOKET OBITh MEPCIIEKTHBEH KaK JUISl CO3/IaHMsI BOCIIPON3BEICHHBIX ITpenapa-
ToB JIH (0MOAKBUBAJICHTHBIX 10 OTHOIICHHUIO K BP), Tak u Ui HCIOab30BaHusI B IEPOPATIbHBIX
cHCTeMax JIOCTaBKH C IPOJIOHIMPOBAHHBIM BBICBOOOXKICHUEM HMJIM HAIPaBICHHOH HOCTAaBKOM
JIEKapCTBEHHBIX BEIIECTB B TOJCTBII OTAEN KUIIEUHUKA.

KitioueBble €10Ba: MHTEPHOIUAIESKTPOIUTHBIA KOMILIEKC, Eudragit® ERO; Eudragit® L100;
Eudragit® L100 — 55; Eudragit® S100; nuxiodenax Harpus; “Bonsrapen” perapn’; hapmako-

KHHCTHYCCKHUE IMapaMETPBhI.

B mactosimiee BpeMsi yUCHBIMH BCETO MHpPa aKTHBHO
H3y4YaeTcs BO3SMOXKHOCTD CO3aHuUs CIICHU(PHUECKUX TIepO-
pPANBHBIX CHCTEM, O00CCHECUMBAIOIINX KOHTPOIUPYEMYIO
JIOCTaBKy JIeKapCTBEHHBIX BellecTs (JIB), ¢ mpuMeHneHneM
paznuyHbIX cTparerndeckux moaxonos [1 — 5]. CormacHo
“Crpareru pa3BuTHs (papMaleBTHUECKON MPOMBIILIECH-
Hoctu Poccutickoit denepanuu Ha nepuoa 1o 2020 rona”
(Papma 2020) omHOI U3 3a/1a4 SBISIETCSI CTUMYIIMPOBAaHNE
pa3paboOTKW M MPOU3BOJICTBA WHHOBAIIMOHHBIX JIEKApPCT-
BeHHbIX cpenctB (JIC) m pacmmpenne ummopro3amertie-
HUSL 3apyOEXKHBIX MPENapaToB OTCUCCTBEHHBIMU aHAJIOTa-
mH [6]. PermmuTs 3TH 3a1a9i MOYKHO C TTOMOIIBIO CO3TaHMUS
CUCTEM JIOCTaBKM Ha OCHOBE HHTEPIIOIUIIEKTPOIUTHBIX
koMmiutiekcoB (UI1IK), sBisttomuxcst MpoayKTaMu B3aHMO-
JeHCTBUS yKe CYIIECTBYIOIUX U JaBHO NPUMEHSIOIIUXCS
B (hapMaleBTUYECKOIl TEXHOJOTHUH ToauMepoB [7, 8]. B
paHee OMyONMKOBAHHBIX HAMU padoTaxX OMUCAHBI (HH3H-
KO-XMMHUYECKHE CBOWCTBA M JIU(P(Py3HOHHO-TPAHCIOPT-
HbIe Xapaktepuctuku UITOK, momydeHHbIX MeXIy IPOTH-
BOTIOJIOXKHO 3apsi’KEHHBIMU COIIOJIUMMEPAMHU, U3BECTHBIMU
mojx oOIIMM TOProBhIM HasBanueM Eudragit® [7 —21].
Wzyuennsie cBoiictBa MITOK mo3BosSIOT pekoMeHI0BaTh
UX TS TanbHEWIIHX OHo(apMarieBTHUSCKIX HCCIIET0Ba-
HUH C LENBI0 U3yYeHUs] BO3SMOXKHOCTU HUX MCIIOJIB30BAHUS
B KadecTBe nepcrekTuBHBIX Hocutenen JIB. Kak m3Bect-
HO, 3aKJIIOYEHUE O TEPCIEKTUBHOCTU pa3padarbiBaeMoin
CUCTEMBI MOXKET OBITh CIJIAHO TOJILKO TIOCHe (hapMaKOKH-
HETUYECKOTO MICCIICIOBAHUS B DKCIIEPUMEHTAX HA YKHBOT-
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HBIX B CPaBHCHHH C OPHUTHWHAJIBHBIM JIEKAPCTBEHHBIM
TpenapaToM, MPUHITHIM B KaU€CTBE CTaH/1apTa MPH UCIIbI-
TaHHUIX Ha OMO’KBUBAJCHTHOCTD [22 — 24].

enbro qanHON pabOTHI SIBUACH CPABHUTEIBHASI OIICH-
Ka mpo¢uiiel BEICBOOOKIACHUS U (HapMaKOKHHETHYESCKHX
napameTpoB auknodenaka Harpus (JIH) B cocraBe cuc-
TeM joctaBku Ha ocHoBe UIIOK ¢ yyactueM XuMHUUYECKH
KOMILIEMEHTAPHBIX  cormouMepoB Eudragit® ¢ opuru-
HAIBHBIM TaOIETUPOBAHHLIM IpemaparoM “Bombrapen®
petapa” (BP).

3Kcnepumeﬂmaﬂbnaﬂ uacmo

B pabote mcrnonp3o0Basu COMOIMMEP KaTHOHHOTO Xa-
pakrepa N,N-IUMETUIaMUHOITUIMETAKpUIaTa ¢ METHJI-
MeTakpmiaatomM u Oytunmerakpuiatom (ITIMADA —
MMA — BMA) B MonsHOM cooTHommeHun 2:1:1, mapku
Eudragit® EPO (EPO) ¢ mosekymsipHoit maccoir (MM)
150 000 r/monp (Evonik Rohm GmbH, I'epmanus) u co-
MOJIMMEPBl aHMOHHOTO XapaKTepa — METaKPHIOBOH KH-
ciothl ¢ stunakpuiatom ([IMAK-2A) ¢ MoibHBIM COOT-
HomenneM 3BeHbeB 1:1, mapkum Eudragit® L100 - 55
(L100 —55) ¢ MM =250 000 r/M07b; METaKpUIOBOH KH-
cinotel ¢ MmetmiMerakpuinaroMm ([IMAK — MMA) ¢ moinb-
HBEIM COOTHOIICHHEM 3BeHbeB 1:1, Mmapku Eudragit® L100
(L100) wm 1:2, mapku Eudragit® S100 (S100) c¢
MM = 135000 r/moJ1b Toro xe npoussoauress. [Ipu mpu-
TOTOBJICHUH PACTBOPOB IMOJHAJICKTPOIUTOB UCXOIIIH U3
MM 3BeHa cononumepa. B kauectBe MonensHoro JIB uc-
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Puc. 1. TIpodunu BbicBOOOKIEHUS TUKIO(GEHAKA HATPHUS U3 HH-
TEPTIONMIIEKTPONUTHRIX ~ KomTimekcos  (MIIDK)  Eudragit®
EPO/L100-55 u tabnerok “Bonsrapen® perapn” (BP) B ycnosusx,
MoJeIupyomux pasauunbsie oraens! KKT.

nonp3oBanu JIH (Sigma-Aldrich, CILIA), a pehepeHTHOTO
JIEKapCTBEHHOTO Tpernapara, coaepxkamiero IH, — Bomb-
tapen® perapz (Novatris, IlIseiinapus).

Cunres MIIOK u nomyyeHue MOJUMEPHBIX MaTpHIl
TIPOBO/IMIIN 110 METOJMKAM, OMMCAaHHbIM paHee [9, 11, 13,
14, 16, 18, 19, 21].

W3y4yenne KWHETHKH BBHICBOOOXKICHHS B MOICIHPYIO-
mux sxexyaouHo-kumeyHsii Tpakt (JKKT) cpenax npoo-
mumu coracHo [25]: 19 — B 0,1 M pactBope HCI (pH
1,2), cOOTBETCTBYIOLIEH cpejie KenyIoyHOro CoKa; Jaee
B KaxJple mocnenyromme 29 B QocdarHbx OydepHsIX
pacTBopax ¢ MOCTENEHHO MOBBIIAILIIMMUCS 3HAaYEHUSIMU
pH (5.8, 6,8 u 7,4), COOTBETCTBYIOIINX Pa3IHYHBIM OT/IE-
JaM KUIIEYHUKA, HayMHasg C JBEHAALATUIIEPCTHON
(pH > 5,5) u toweit (pH 6 — 7) kumok, 3akaHuUBas TOJI-
croit (pH 7) u moas3nomHoii (pH 7,5). Ouenky BrIcBOOO-
xkaenusa JIB mpoBomuin METOAOM “‘Bpamiaromiencs Kop-
suHkK” Ha Tectepe DT 626 (Erweka, ['epmanust) npu cko-
poctu BpameHuss 100 06/Mur B 00BEMe 900 M.
Konnentpanuro /IH B orOupaeMbix uepes kaxbie 30 MuH
npobax B TeueHue 7 4 onpenensun YD-crexrpodoromer-
PHUECKH MpH JUTHHE BOJHBEI 276 HM Ha mpubdope Lambda
25 (Perkin Elmer, CIIIA). OtOupaeMblii B KOJINYESCTBE
3 M1 00bEM HEMEIJICHHO BOCIOJHSUICS YHCTHIM Oydep-
HBIM PacTBOPOM.

Jis oneHku (apMakOKMHETUYECKHX IapaMeTpoB in
Vivo UCIIONB30Bajgack Metonuka [17, 26], cormacHo KOTO-
poii 6 Kposnkam-camuam rnopozs! Llnnmmiuia co cpeaHeit
Maccoi 3,76 Kr mocjae HOYHOTO 12-4acoBOro ToJIOJaHUs
Haromak aasaiu tabnerky (MIIOK wnm BP), nocie yero
OCYIIECTBIISLIIN 3a00p KPOBH ¢ UHTEpBaiioM 1, 2,4, 8, 12 u
24 4. Tlomy4eHHYI0 KpOBb HEHTPUPYTHPOBAIH, K CHIBO-
potke no6asmsumu 0,1 M HCl u xnopodopm, BHOBB IieH-
Tpu(yTUPOBaAIIH, MOCIIE Yero OTACISUTH XJIOpOopopM U K
Hemy no6asnsaiau 0,1 M NaOH, cHoBa neHTpudyrupopaiu
1 IIETOYHON PEdKCTPAKT UCTIONB30BANH U OTIPEACICHIS
kxonrenrpauu JJH metonom BOXKX. M3mepenus mpoBo-
i Ha xpomarorpade cepuun 200 (Perkin Elmer, CIIIA).
Hcnonb3yemble B paboTe CIUPT STUIOBBIA PEKTUDUIIIPO-
BaHHBIN, YKCyCHas KuCIOTa W (ocdopHas Kuciora —
(hapMaKoTeHHOW CTENECHN YUCTOTHL. AHAIN3 MPOBOIIIICS
¢ IOIBMXKHOH (azoit — 96 % crnmprt, 0,15 M BonHBIN pac-
TBOP OIHO3aMENICHHOTO (ocara HATpHsl, YKCYCHAsT KH-
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Puc. 2. IIpodumn BbICBOOOKAEHHS NUKIO(EHAKA HATPUS W3 HH-

1 ®
TePHONUAIEKTPONUTHBIX  KoMmiuiekcoB  (MIIDK)  Eudragit
EPO/L100 u tra6netok “Bomsraper® perapn” (BP) B ycmoBHsX, Mo-
Jgenupyrommx pasnuaasie otaens! KKT.

cinora B cooTHomenun 55:40:5. Xpomarorpaduueckoe
pasnenieHre MPOBOMIIIM TIPH KOMHATHOH TeMmeparype
(25 £2 °C) Ha aHaMUTHYECKOH KOJIOHKE C MPUBUTOU (ha-
30if C18 pasmepom 4,6 x 250 MM (3epHeHHE cOpOeHTa
10 MKM), B Ka4ecTBe ETEKTOpa MCIOIb30BATH BCTPOCH-
HBIl YD-criektpodoromerp Toii ke cepun (Perkin Elmer,
CIIA) npu nnuae BomHbl 280 HM. OOBEMHAsE CKOPOCTh
JIIIOMPOBAHMS COCTaBISIA | MJII/MUH, BpeMsI TOSIBICHUS
XpoMaTorpaguyeckoro muka coctaBmsuio 11— 12 muH.
Konnentparuro /IH paccunthiBamy 1mo Metomy aOCOJFOT-
HOWi KannOpoBku. OCHOBHBIE (PapMaKOKUHETHYCCKHE T10-
Ka3zaTelnd pPAaCCUYUTHIBAINCH B IPOTpaMME TIPHKIATHON
¢papmarokuHeTrkn Thermo Kinetica® (Version 5.0, Build
5.00.11; Thermo Fisher Scientific, CILIA).

Pesynomamut u ux obcyscoenue

Panee moka3aHo, YTO MOTUMKOMILIEKCHI, TOJYyYEHHbIE B
Pa3IMYHBIX YCIIOBHSIX W C HCHOJb30BAaHHEM Pa3IMYHbIX
nonmannonoB (L100-55 — UTIDK-1, UTIOK-2, UTIDK-3
u UITDK-4; L100 — UTIBK-5, UTT2K-6 u UTIDK-7; S100 —
HIIDK-8), B ycnoBusix, moaenupyoomux KKT, obnagaror
pasnuuHoi Halyxaromiel cnocodHocthio [10 — 13, 15, 16,
18 —21]. Ucxoast U3 3TOro, MOXKHO HPEANOIOKUTH pa3-
JIUYHOE TOBEIECHUE JaHHBIX CHCTEM TPH TECTUPOBAHUH
UX TPAHCHOPTHBIX CBOMCTB B 3KCIIEPUMEHTAX N Vitro U in
Vivo.

Ha puc. 1 —3 mpencraBneHs! npouian BEICBOOOXKAE-
Hus MojensHoro JIB ([AH) w3 TecTupyemblx CUCTEM B
CpaBHEHHUH C TabIeTHpOBaHHBIM Mpenaparom BP B ycio-
BusiX, uMuTHpytomux mnpoaskenne mo JKKT. IIpopumu
BEICBOOOXKIeHNS [IH MMEIOT pa3indHbINA XapakTep B 3aBH-
CHMOCTH OT ITOJIMKOMITIEKCa, BXOJSIIETO B COCTaB MaTpH-
upl. Tak, o6pasusr WIIDK Eudragit® EPO/L100-55
(puc. 1) MOXKHO pa3fenuTh Ha 2 TPYIIIBI IO CIIOCOOHOCTH
obecrieunBath BoicBoOOKAeHUe JJH. UTIDK-1 u UTIDK-2
XapaKTepU3YIOTCs HanOOIee BBICOKOH CKOPOCTHIO BBIXONA
JIB u3 matpuiel — 3a 7 9 akcriepuMenTa JIH BBICBOOOX-
JaeTcsl B Ciydae OOOMX MOJIHKOMILICKCOB ITOJHOCTEIO.
CormracHO IPOBEIEHHBIM pacdeTaM, BBICBOOOXKIEHHE W3
JAHHBIX CUCTEM IIPOMCXOIUT B COOTBETCTBUU C YPABHEHU-
eM mepBoro mnopsiika. TaOnernpoBanHblii npenapar BP, a
takke marpuilsl Ha ocHoBe UITOK-3 u UTTDK-4 obecrme-
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Puc. 3. IIpodmnu BRICBOOOKACHUS TUKIO(PEHAKA HATPHUS U3 WH-
teprioimiekTpoutHoro komruiekca (MIIIK) Eudragit® EPO/S100
u tabnerox “Bonsrapen® perapn” (BP) B yClIOBHAX, MOIEIHPYIO-
mux pasnuuable otaens! KKT.

YUBAIOT MMOCTOSIHHOE 1 MOHOTOHHOE ITOBBINIICHHE KOHIICH-
Tpauuu JIB mo mepe pocta 3Haduenuii pH cpen, umMutu-
pytomux paznuynasie otaensl XKKT, BiiioTs 10 okoHUYaHUA
skcriepuMenTa. ComacHO W3BECTHOH Kiaccu(uKanuu
npodueii MoauGUIMPOBAHHOTO BBICBOOOKICHUS (9 TH-
MOB), TIpeJCTaBIeHHONW Ha caiite kommanuu Colorcon®
[27], manHBIC POGIIN MOKHO OXapaKTEPH30BaTh MOHS-
teM “3amemienubrii” (delayed/sustained), Takue cucre-
MBI HCIIOJIB3YIOTCS TIPY CO3/IaHUH JICKAPCTBEHHBIX ITperia-
paroB ¢ MPOJOHTHPOBAaHHBIM  BBICBOOOXKIEHUEM
(lag-time = 1 ). Caenyer ormetuts, uro UIIDK-4 nmeer
OYEHb CXOJIHbIE 3HAYECHUs CTeleHu BbIcBOOOXKAeHus JIB B
cpaBHeHnH ¢ BP, u 3a 7 4 u3 o0enx cuctem BBICBOOOMIH-
nock okonio 35 % JIH, B To Bpems Kak MaTpHiia Ha OCHOBE
NIIDK-3 obecreunBaeT Oojee BHICOKHE 3HAUYCHHS KOH-
ueHTpauuu JIB B cpesie pacTBOpeHUs, U K KOHILY DKCIIEpH-
MeHTa BBICBOOOkIaeTcs ooiee 60 % JIB.

Tpu o6pasua UIIOK na ocuose Eudragit® EPO/L100
obOecreunBaroT BeICBOOOKAcHUE [IH Takke B COOTBETCT-
BHH C “3ameyieHHbIM” THIIOM (puc. 2). [Ipu aTom u3 Bcex
TIOJIMKOMIUIEKCHBIX Marpui JIB BbicBOOOXmaeTcst men-
JICHHEee, 4yeM U3 pedeperTHoro npenapara BP.

Pesynbrarel uccienoBanus BbicBOOOXaeHus JH wu3
UIIOK c¢ yyactrem Eudragit® EPO/S100 mo3Boisior mo-
3HIUOHUPOBATH TAHHBIA HOCUTENb KaK 00€CIeYHBAIOIIHUIT
TaK Ha3bIBaeMblid “KuIeyHbId” (intestinal) mpoduis BbI-
cBoOOxeHus JIB, KOTOpBIA XapaKTepusyercs JOBOJIBHO
HU3KUM BEICBOOOXKIeHUEM (He Oonee 5 %) B mepBeie 3 U

JKCIIepUMeHTa (puc. 3).
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Puc. 4. dapmakokuHeTnuecKre Npopuin AukinodeHaka HaTpus B
IU1a3Me KPOBH KPOJIMKOB ITOCJIE BBEICHMUS MOIMKOMIIIIEKCHBIX CHC-
tem Ha ocHoBe Eudragit® EPO/L100-55 u tabnerok “Bonbrapen®
perapxa” (BP).

Takum 00pa3oM, BBISIBIICHHBIC Pa3JIMYHs BHICBOOOXK Ie-
HUsl MoJienibHOTO JIB TO3BOJISIIOT MPEANONONKUTh U pa3-
JIMYHOE TIOBEJCHUE UCCIIEAYEMbIX CHUCTEM B IKCIIEPUMEH-
Tax in vivo. Ha puc. 4 — 6 nmpuBeneHs! (hapMaKOKHHETHIE-
CKH€ KpHWBbIE 3aBUCUMOCTH KoHIeHTparuu J[H B mimazme
KpPOBH KPOJIMKOB B 3aBUCUMOCTH OT BpeMeHu. Kak BUIHO,
KoHUeHTpauuu JH mpu BBeIEHUH UCHBITYEMbIM >KHBOT-
HbIM TabneTok Ha ocHoBe MIIDK-1 m UIIDK-2 xapakTte-
PU3YIOTCA JOBOJIbHO HU3KUMU 3HAYCHUAMU U CONIOCTaBU-
MBI C YPOBHEM KOHILIEHTpaluH pedepeHTHOro mpemnapara
Ik K 1 4 akcnepumenTa. B To jxe Bpemsi CUCTEMBI, CO-
nepxamnge MITOK-3 u UTTOK-7, xapakrepusyrorcs 6omnee
cxonHbIM ¢ BP (apmakokuHeTHueckuM npoguiem, ¢ 1oc-
THXKEHUEM MaKcHMallbHOM KoHueHTpauuu K 8 4. Ilocre
BBeJIcHUsT Kpoinkam Tabietok MITOK-4 dhapmakoknHeTH-
YEeCKUH MPOQIIHL UMEET MPHUCYIIYIO TPOJIOHTHPOBAHHBIM
npenaparam hopmy [28] — Beiten 3a “pa3MbITBIM MaKCH-
MyMOM CJIeyeT MEUIEHHOE CHIKEHHE KOHLEHTpaluu
JIB. ITocne BBenenus tadnerox UIIDK-5 nu UTIDK-6 Ha-
Omromaercss ObICTPOE TOCTHKEHHWE OTHOCHTEIBHO BBHICO-
kux KoHuentpamuii IH, npu atom cucrema UITOK-5 xa-
pakTepusyeTcsi OMMOIAIBHBIM BBIX0oZOM JIB, a B ciydae
NIIOK-6 k 4 u xonuentpauus [IH cHmkaercs ¢ nocie-
JYIOLIMM 3aMeJJIEHHEM €ro BBIXOJa, YTO Ha (papMakoKH-
HETHYECKON KpUBOU XapaKTepu3yeTcsl HaJIMYUeM “TiiaTo’.
Cucrema Ha ocHoBe UIIDK-8 ominyaercss OT 0CTaJIbHBIX
00pa3oB 1 pedepeHTHOTO MpernapaTa OTCPOYEHHBIM J0C-
THOKEHHEM MaKCHMaJbHOM KOHLEHTpauuu K 124, 4To
KOPPEIUPYET C pe3ysbTaraMu, MOJYyYEHHBIMU B DKCIIEPH-
MEHTaxX in Vitro, 1 XapakTepU3yeT CUCTEMY C JIOCTaBKOU
JIB B nanpuue otnensl JKKT.

OcHoBHbI¢ (paPMAKOKHHETHYECKHE TAPAMeTPhI MOJIHKOMILIEKCHBIX cHcTeM Ha ocHoBe MIIDK B cpaHenun ¢ BoasTapenom” perapa

THIT CHCTEMBI IMonuaHuoH T o @ Chaxs MKT/MIT AUC,_, MKT - u/Mi1) MRT, 4 Frop %
UIIBK-1 L100-55 1 1,38 £ 0,07 6,84 £ 0,34 10,81 + 0,54 36,77
HIIBK-2 1 1,27 £ 0,06 14,81 £ 0,74 17,69 £ 0,89 86,51
UIIDK-3 8 3,54 £0,18 37,81+ 1,89 10,01 £ 0,50 79,23
UIIDK-4 4 2,12+0,11 32,59+ 1,63 17,58 £ 0,87 114,04
HIIDK-5 L100 1 5,81 £0,29 58,50 £ 2,93 10,62 £ 0,53 74,70
WIIDK-6 2 4,25+0,21 55,68 2,78 21,61 +1,08 97,19
UIIDK-7 8 3,21 +£0,16 33,28 £ 1,66 13,60 + 0,68 76,91
HIIDK-8 S100 12 2,78 £0,14 41,48 £2,07 20,69 + 1,04 110,69
“Bonbrapen perapa” 8 2,96 £ 0,98 39,9+ 1,99 13,6 £ 0,68

Xumuko-papmanesTuyecknii xypHaia. Tom 48, Ne 1, 2014
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Puc. 5. dapmakokuHeTnuecKre Npohuin AukiodeHaka HaTpUs B
IU1a3Me KPOBH KPOJIMKOB ITOCJIE BBEICHMS HMOIMKOMILICKCHBIX CHC-
Tem Ha ocHoBe Eudragit® EPO/L100 u tabnerox “Bonsrapen® pe-
tapn” (BP).

JIJ1s1 IOJTHOTHI MTOJTYYSHHOUW KapTHHBI HAMHU TIPOU3BEIEH
00CU€T OCHOBHBIX (HhapMaKOKMHETHUYECKUX MapaMeTpoB
CPaBHHMBACMbIX CHCTEM MOJCIHHO-HE3aBHCUMEBIM METO-
ZIOM, PE3yJIBTaThl KOTOPBIX MPEACTaBIeHEI B Tabmie. Ku-
HETHKY Iperapara B KPOBH KPOJIHKOB HHTEPIIPETHPOBAIN
B paMKax OJHOYACTEBOW MOJEIH C HElapaMeTPUICCKUM
BcachIBaHUEM. l3BeCTHO, YTO KOJIMYECTBEHHO OHMOIOC-
TYIHOCTh OIEHUBAIOT IUII 1 MO3BI M0 MaKCHMaIbEHOMY
ypoBHIO KoHUeHTpauuu JIB B mnasme kposu (C,,,.), Bpe-
MEHH HACTYIUICHHS MAaKCHMyMa KOHIEHTparwu (f,) U
ILTOIIAT! IO/ KPUBOW 3aBHCUMOCTH “‘KOHIIeHTparwms JIB —
Bpems” (AUC) [24]. Ana cucrem UTIIK-3, UTIDK-7 u BP
pa3iauuus B 3HAYEHMHM 3 OCHOBHBIX (hapMaKOKWHETHYe-
ckux mapaMeTpoB (C .. fmax 1 AUC) He HpeBbIIAIOT

ax? max
20 %, 9TO MO3BOJISET CYAUTh 00 UX SKBUBAJICHTHOCTH.

Kak BumHO w3 Tabmmuer, UIIOK-8 xapakrepusyercs
HanOOJIBIINM 3HAYEHHUEM f,,,, = 12 9 1 sABIsIETCA MEepCIeK-
TUBHBIM IS MCIIOJIB30BAHUSA B cucTeMax nocrasku JIB B
JanIbHUK OTIE] KUIICYHUKA.

Jns cpaBHEHHs HCCIEIyEeMBIX MEPOPANBHBIX CHCTEM

PaCCUUTBIBAIN OTHOCUTEIILHYIO OMOIOCTYITHOCTD (F) 1O
bopmyrre:
AUC
F rel = £
AUC

peros

(MTIDK)  C 0 (BP)
(BP) C, (WIDK)

eros 0

peros

Haunbonbiieidr 0THOCHUTEIIBHON OMOMOCTYITHOCTBIO Xa-
pakrepusyrorcs cuctembl Ha ocHoBe MTTOK-4 (114,04 %),
UITSK-6 (97,19 %) u UTIDK-8 (110,69 %).

Takum 00pa3om, cpaBHUTENbHAs (papMaKOKHHETHYE-
CKasl OIICHKA M3y4YaeMbIX MOJMKOMIUICKCHBIX CHCTEM TIO-
Kazaja MX pa3jinyuisi, YTO MO3BOJSCT CYJUTh O IMEPCIIeK-
TUBHOCTH MX ITPUMEHEHHS B CUCTEMAaX C KOHTPOJIHPYEMON
noctaBkor JIB ¢ paznuyuHBIMHM 3aJaHHBIMH CBOWCTBaMHU.
Tak, UTTOK-3 u UTIDK-7 aBIstoTCsl 5KBUBAJIETHBIMU 110 3
(hapMaKOKMHETHYECKUM TTapaMeTpam “30JI0TOMY CTaHap-
Ty” — BP #u coOTBeTCTBEHHO MEPCHEKTUBHBI MIPH CO3/a-
HUU Bocmpou3BeAeHHbIX npenaparoB. UTTOK-4, UTIOK-5
n UTI9K-6 MOXHO peKOMEHA0BaTh JJIsl TalbHEHIIINX HC-
CJIETOBAaHUIA B Ka4ECTBE HOCHUTEJECH B MEPOPATBHBIX CHC-
TeMax JIOCTaBKH C MPOJOHTUPOBAHHBIM BBICBOOOKICHHEM
JIB. UTIDK-8 muHTEpeceH C MO3UIUU MPUMEHEHHS €r0 B
crucTeMax A0CTaBKH JIB B TOJCTBIN OTHEI KHIIICUHUKA.
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Puc. 6. dapmakoknHeTHYECKHE TPOPUIN JUKIO(EeHaKa HATPHUS B
IU1a3Me KPOBH KPOJIMKOB ITOCIIE BBE/ICHUS IIOJIMKOMIIIEKCHON CHCTe-
MBI Ha ocHoBe Eudragit® EPO/S100 u ta6nerox “Bonsrapen® pe-
Ttapa” (BP).

HccrienoBanue BBITIOJIHEHO TpH  (PMHAHCOBOW  IMOJI-
nepxke POOU B paMkax HaydHBIX HPOEKTOB Ne
13-04-01377 u Ne 12-04-32180 moz_a.
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COMPARATIVE PHARMACOKINETIC ASSESSMENT OF DICLOFENAC
SODIUM POLYCOMPLEX DRUG DELIVERY SYSTEMS BASED
ON EUDRAGIT COPOLYMERS

R. I. Mustafin', I. I. Semina’, A. V. Bukhovets', A. Yu. Sitenkov’, V. R. Garipova’',
A. R. Salakhova', and V. A. Kemenova?

! Kazan State Medical University, Kazan, Tatarstan, 420012 Russia;

% Scientific Center for Biomedical Technologies, State Research Institute of Medicinal and Aromatic Plants, Moscow, 117216 Russia

In the search of new carriers for peroral controlled drug delivery systems (DDSs), comparative biopharmaceutical investigation of diclofenac sodium (DS) in
DDSs based on interpolyelectrolyte complexes (IPECs) with chemically complementary copolymers Eudragit (EPO, L100, L100-55 and S100) was perfor-
med in comparison to the original preparation Voltaren Retard (VR). The proposed series of carriers can be promising both in designing generic drugs (bioe-
quivalent to VR) and in creating sustained release and colon-specific targeting DDSs.

Keywords: interpolyelecrolyte complex, Eudragit EPO, Eudragit L100, Eudragit L100-55, Eudragit S100, diclofenac sodium, voltaren retard, basic pharma-
cokinetic parameters
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