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the Spray-Drying Method and Investigation
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Microparticles of resorbable poly-3-hydroxybutyrate loaded with a cytostatic drug (5-fluorouracil)
were prepared by using the spray-drying method. The increase in the level of drug loading from I
to 10 % of the polymer mass did not significantly effect the average diameter of microparticles (2.4 —
2.6 um) but increased their &-potential (from 106 to 86 mV). Encapsulation efficiency of S-fluorouracil
increased with the increase in the level of drug loading. Investigation of the in vitro drug release
behavior showed that the total drug release from the microparticles into the medium increased with
the growth of mass concentration of the drug (55, 63 and 75 % of the initial drug content and 1, 5
and 10 % of the polymer mass, respectively). The cytotoxic effect of encapsulated 5-fluorouracil was

proved in the HeLa tumor cell culture.
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IHosryyeHnue pe3opOupyeMbIX MUKPOYACTHII,
COIeP KAIMX HUTOCTATHYECKHUI Npenapar,
MeTO0M PACHbLINTEIbHOr0 BbICY LIMBAHUSA
M HCcJIeI0BaAHMe UX CBOMCTB
A.B. MypyeBa, A.M. lllepmneBa

Hucmumym ouoghuzuxu CO PAH
Poccus, 660036, Kpacnospck, Akademeopoook, 50

C npumeneHuem Mmemoodd pACHLIAUMENIbHO2O GbICYWUBAHUS NOLYYEHbl MUKDPOUACTIUYbL U3
pesopbupyemoeo nonu-3-eudpoxcudymupama I(3I'B), cooepoicawue npomusoonyxonessiii npenapam
S-pmopypayun. Iloxkazano, umo yeenuuenue cooepiicanus iekapcmeennozo npenapama om 1 0o 10 %
OM MACChl ROTUMEPHO20 MAMPUKCA HE OKA3BIBANO CYUJECHBEHHO20 GIUSHUSL HA CPeOHULl Juamemp
Mmukpouacmuy (2,4 — 2,6 MKM), 0OHAKO NPUBEIO K HE3HAYUMETbHOMY YEeaUuueHUulo {-nomenyuana (om
-106 00 -86 MB). Dpdhexmusnocmsb UHKANCYIUPOBAHUS 5-PMOPYpayuULa B03PACMANA C YE8eaUdeHUEM
cooepoicanusl npenapama 8 Mampukce Mukpodacmuy. Bulxoo S-¢pmopypayuna é ¢ocpammubiii
oyhep so3pacman ¢ ygeruuenuem coOepucansi nPenapama 8 MampuKce MUKpOHAcmuy u COCMasu
55, 63 u 75 % npu ucxoonom cooepocanuu npenapama, paswom I, 5 u 10 % coomeemcmeenno.
Aunmunponugepamugroe Oelicmsue OeNOHUPOBAHHO20 S-(hmopypayuia OOKA3AHO 6 KYabmype

onyxonesvix kiemox Hela.

Kniouesvle cnosa: cucmemvt Oocmasxu JleKapCcmeeHHblx cpedcm@, nozzueudpoxcuaﬂkanoambz,

pacneliumeilbhoe eblcyuiluearnue, Mukpovacmuybl, 5—d7mopypauuﬂ, YUMOMOKCUYHOCHIb.

BBenenue

B Hacrosmiee Bpems (apMareBTHYSCKas
WHJYCTpHUS pa3padarbiBaeT MOJUMEPHbIE CUCTE-
MBI JIJIsl JOCTABKH JICKAPCTB, UCTIONB3YEMBIX IIPU
JICYEHUU pa3NU4HBIX 3a0oneBaHuil. Mcmonb3o-
BaHHE HOBBIX JICKAPCTBEHHBIX (hOPM MO3BOJISET
YCTPAaHUTh MHOI'MC HEAOCTATKHU TPaJUIHMOHHBIX
JIeKapcTBEHHBIX (opM. CHCTEMBI TOCTaBKH Jie-
KapCTB Ha OCHOBE€ IMOJUMEPHBIX MHUKPOUACTHUI]
CIOCOOCTBYIOT IIOBBIIICHUIO TEParneBTHYESCKO-
ro 3¢ ¢peKxTa ¥ CHHIKEHHI0O TOKCHYHOCTH JIeKap-
CTBEHHOT'0 IIpenapara o CpaBHEHHIO C ero CBO-
6omHOit popmoit (Ambruosi et al., 2006).

Pa3paboTka MOTMMEPHBIX JIEKapCTBEHHBIX
(hopM BeeTCsl B OCHOBHOM C IIPUMEHEHHEM OHO-

pe30pOnpyeMbIX TOJIMMEPOB — MOJIHMJIAKTHIOB,

MOJIUIJIMKOJIUJOB M UX COIOJMMEPOB, a TaKxkKe
NOJIM3()UPOB AJNKAHOBBIX KHCIOT MUKPOOHOIIO-
THYECKOT0 IIPOUCXOKACHUS — MOJIUTUIPOKCHATI-
kanoartos (IITA).

HaunGonee monyJyisipHbIM METOJOM MOJY-
yeHnust Mukpouactul u3 [IT'A sBasgeTcss MUKpO-
9MYJIbCHOHHBII METO/ (MM METOA UcIapeHus/
skcTpakiuu pactBoputens) (Emblenton et
al., 1992; Lassalle et al., 2007; Freitas et al.,
2005; Bazzo et al., 2009). I[IpencraBuTenbHas
cepusi MyOJIUKAalMi 1O KOHCTPYMPOBAHHUIO U
HCCIeIOBaHUIO CBOMCTB MukpoyacTull u3 III'A
NPUHAJICKUT KOJUIEKTHBY COTPYAHUKOB MH-
cruryta 6uopuzukun CO PAH n Cubupckoro
¢denepanpHoro ynuBepcutera. K HacTosmeMy

MOMCHTY € HNPUMCEHCHHUEM MUKPOIMYJIbCUOH-
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HOTO METOJla IOJIYYeHO M BCECTOPOHHE HC-
cienoBaHo ceMeiicTBo Mukpouactul ot 0,3 1o
100 MKM; TOKa3aHa BO3MOXKHOCTh HAT' Py KEHHS
AHTHOAKTEPHAIBHBIMA M LHUTOCTATHYECKUMHU
npenaparamMu M JJIHUTENbHONH KHHETUKH OTTO-
Ka IpenaparoB in vitro. Jloka3zaHa 6uonormyie-
ckas 0e30MacHOCTh M JieKapcTBeHHas dddex-
TUBHOCTbh MUKpouacTull u3 [IT'A B kynpTypax
KJIETOK M B OKCHEPHUMEHTaX Ha >XHUBOTHBIX
(Shishatskaya et al., 2011, 2013; Goreva et al.,
2012; Murueva et al., 2013).

[TonumepHbIE MUKPOHOCHTENHN B BUIC MU-
KpO- U HaHOYACTHI, COJEePKAIIUX pa3InyHbIC
JICKapCTBEHHBIC IIPENapaThl, MOTYT OBITH MOy~
YEHBI C IIOMOIIBIO MeTO/1a (ha30BOT0 pa3ieieHus
(koamepBanus), MOIUMEPU3ALUH MOHOMEPOB,
rpanyiupoBaHus. [1o cpaBHEHUIO ¢ BbILIETIEpE-
YUCICHHBIMH METOIAMHU PaCIbIIIUTENbHAS CYII-
Ka sIBJsieTCsl HanboJjiee MPOCTHIM, HEIOPOTUM
U TPOU3BOAUTEIBHBIM CIOCOOOM MOJy4EHUS
mukpoyactul (Daugherty et al., 2006; Vehring,
2008; Ramezani et al., 2013; Anchordoquy et
al., 2000). B Hacrosiiee BpeMss METOIOM pac-
MBUIMTEIFHOTO BBICYLIMBAHUS IOJNYyYEHBl H
UCCIIEIOBaHbl MHKPOYACTHIBI M3 Pa3lIMYHbIX
MaTepHajioB — CaxapoB JUTHAPATA TPErao3bl
u D(-)mannura (Lebrun et al., 2012); umMyHo-
rio0ynuHa (IgG) genosexka (Mw 15 k/la), cTa-
OMIIM3MPOBAHHOIO JIUTHUIPATOM TPErajo3bl U
D(-)marruToM (Ramezani et al., 2013); comonu-
Mepa MOJIOUHOH U riukoieBoi kucnot (IIMI'K)
(Jensen et al., 2010); rubpumoB IIMI'K ¢ coe-
BeIM JenutuHoM (Wang et al., 2012); mukpo-
(Kolakovic

et al., 2012); HHU3KOMOJIEKYJSIPHOIO XHTO3aHA

(GUOPHUIITHPOBAHHON  IICILTIONIO3BI

(Mohajel et al., 2012). C npuMeHeHrEM METO/A
PacHBLINTENBHOTO BBICYIIMBAHUS T0JY4YECHBI
MHUKPOYACTULBI U3 NOJTHIIAKTUIA K COOIHMEPa
HOJHIIAKTUI-TJIMKOJIHJI, COJIEPIKAIIHE TPOTHBO-
ONyXOJIeBBI mpenapaTr S5-GTopypanui, aHTH-
ouotuku pudamnuuun, oduokcauun (Blanco
et al., 2005; Ohashi et al., 2009; Palazzo et al.,

2013); XUTO3aHOBBIE MUKPOYACTHULBI C METO-
TpekcatoM, arukiaoBupoM (Stulzer et al., 2009);
JIAKTO3HBIE MHUKPOYACTULBI ¢ (uropounpode-
HOM U 3T€H3aMH/IOM.

B coBpemeHHO#l nuTepaType He mOpel-
CTaBJICHO padOT 10 M3YUYEHHUIO BO3MOXXHOCTH
NPUMEHEHUS METOJa PaCHBUINTENBHOW CyII-
KU JJIs1 KOHCTPYHUPOBaHUS MHUKPO- U HaHOYa-
crur u3 I[II'A, coxmepxamiux JeKapCTBEHHBIE
npenaparsl. PaHee HaMu OBLIO MOKa3aHO, YTO
3TOT METOJ, MOXET OBIThb YCHEIIHO IIpHMe-
HEH ISl KOHCTPYHPOBAHUSI MHKPOUYACTHI] Ha
ocHoBe mnonu-3-ruapokcudyrupara (I1(3I'B)).
VYCTaHOBJIEHBl 3aBHCHMOCTH XapaKTEPHUCTHUK
MHUKpPOYACTHIl (BBIXOX, CpEeIHUN OHaMerp,
J3eTa-MOTEHIMAJ) OT TapaMeTpoB Ipolecca
Moy4eHus (TeMnepaTypa Ha BXOJE B CHCTEMY,
CKOPOCTh IIOAaYu IOJIMMEPHOTO pPacTBOpa H
KOHIEHTpanus pactBopa monumepa) (Llepm-
HeBa u 1ap., 2014).

enp HacTOsMmIeH PabOTHI — KOHCTPYHPO-
BaHue Mukpouactuy u3 I[IT'A, copepxamux
MPOTUBOOITYXOJIEBBIN Tpenapar S-GpTopypanui,
METO/IOM PACHBIIUTENFHOTO BHICY ITMBAHMSI M C-
CJIEJOBaHME UX CBOMCTB, BKJII0YAsi KHHETUKY BBI-
X0Jla ¥ IUTOTOKCHYECKOTO ACHCTBHS Ipenapara
B KYJBTYpe KJIETOK KApIUHOMBI HIEWKH MAaTKH
yenoBeka (HeLa), B cpaBHECHUH C TPaAHIIHOHHON

JIEKapCTBEHHOW (hOPMOHA.

MarepuaJibl 4 METOBI

Jnst monmydeHWsT MHUKpPOYACTHI[ HCIOJb-
30BaHbl BBICOKOOYHILEHHBIE OOpa3Lbl MOJNH-3-
rugpokcudytupara (I1(3I'B)), cuHTEe3mMpOBaH-
HOro 1o paspaboranHod TexHonoruu (Bosopa
u 1p., 2001). C npumeHeHneM Habopa JeETou-
MEPU3YIOIIUX PEareHToB OBbLIM TOJY4YeHbI 00-
pasusl TI(3I'B) ¢ MonekynspHoit Maccor 6 kJla.
M,) mu

MOJEKyJIsipHylo Maccy (M,) W MOJeKyJIspHO-

CpenHeBecoBy0 CPEMHEYHCIIOBY IO

maccoBoe pacmnpenenenue II['A wuccnemoanu

C HCIIOJIb30BAHHUEM xpOMaTorpa(ba I 1eib-
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npoHukatomeii xpomartorpaduu 1260 Infinity
(Agilent Technologies, CIIIA).

Muxkpouactuusl u3 II(3I'B) momyuensr B
ycraHoBke Mini Spray Dryer B-290 (BUCHI
Laboratory Equipment, IlIBetiniapusi), OCHaIeH-
HOW COIUIOM pachbuIATeNsl (OTBEPCTHE AHaMe-
Tpom 0,7 MM), 4epe3 KOTOpOe MOAAETCs WHEPT-
HBIH ra3 (aproH) ¥ ¢ TOKOM ra3a Hoj JIelcTBHEM
LHEHTPOOEKHBIX CHJI CyXH€ YaCTHIIBI OCaXJa-
I0TCS. B BBICOKONIPOM3BOJUTEINIEHBIC ITHKJIOHBI.
Temneparypa Ha BXoJe B CHUCTEMY COCTaBUJa
95 °C, ckopocTh Mmojadu NOTUMEPHOTO PacTBO-
pa — 1,5 mu/muH, BeauunmHa acnuparopa (TOK
rasa) ©Mejla MaKCUMaJIbHBIH pacxoll rasa M co-
craBisiia 35 m/4.

Jlnst oTpaOOTKHM TEXHHUKH JEHOHHPOBAHUS
npernapara B IOJIMMEPHbIE MUKPOYACTHUIIBI C UC-
MI0Jb30BAHNEM METOA PACHBIIUTENHFHOTO BBICY-
HIMBAaHUS ObUI B3AT IPOTHBOOIYXOJEBBIN Ipe-
nmapat S-gropypannn (Sigma-Aldrich). Beioop
JAHHOTO JIEKApCTBEHHOrO IIpernapara o0ycioB-
JICH €ro BOCTPEOOBaHHOCTBIO B KIMHHYECKOH
NpaKTHKE, CTaOWIBHOCTBIO B PAaCTBOPax U BO3-
MOXHOCTBIO CMEIICHHS C HETIOJISIPHBIMH PACTBO-
puTensiMu 0e3 U3MEHEHH S CBOWCTB.

Jlnst Harpy»KeHus: MUKpodacTul S-¢ropy-
paruiom ucnoisioBanu 1,5%-i pactsop I1(3I'b)
B xJyopodopme. K mosrydeHHOMY pacTBOpy M0-
0aBJISLIM ONpE/IEIEHHOE KOJIMYECTBO S-(TOopy-
paummia (13 pacuera 1, 5 u 10 % ot Maccsl no-
JIMMEPHOTO HOCHTENs) U IOMOT€HU3UPOBAJIH C
TIOMOIIIBIO YJIBTPa3ByKa MpH MOIIHOCTH 5 Bt B
tedeHre 1 MuH. J{ns mpenorBpaieHus Bblma-
JCHUS B OCaJOK S-GTOopypanuia MolydeHHYIO
TOMOTEHHYIO CYCIICH3UIO TOAJEPKUBAIU MPH
HETIPEPHIBHOM IEpEeMENINBaHNY Ha MarHUTHOH
merirasike (700 06/MuH) U pacIbUISLIIA YepPe3 COI-
JIO PAaCIBUIMTEIS TIPH BHIIICONHCAHHBIX ITapamMe-
Tpax yCTaHOBKH.

BrIxox MUKpOYAcTHI] paCCUUTHIBAIN B IIPO-
LEHTaX OT MAcChl UCIOJIb30BAHHOTO IS MX I10-

JIy4UCHHs IMoJIuMepa:

B:MMXIOO%,

Wi 1

rie Mm — Macca MoJly4eHHbIX MUKPOYaCTHULI, MT;
Mn — Macca UCTIONb30BaHHOTO MOJIMMEpa, MT.

Mopdonoruio MHUKPOYACTUIl U3yYalu C
MPUMEHEHUEM CKaHUPYIOLETO 3JIEKTPOHHO-
ro mukpockoma TM-3000 (Hitachi, SImouus).
Hamnpiienne 00pa3noB IIaTHHOW MPOBOAMIIM
B ycraHoBke K575XD Turbo (Emitech, An-
TITHS).

Pasmepbl u pasmepHOe pacrpeelieHHe
MUKpPOYAacTHI[ M3MEpsUIM Ha aHaJIM3aTope dYa-
ctury Zetasizer Nano ZS (Malvern, Benuko-
OpHUTaHN) C MCHONB30BAHUEM METO/A AWHAMHU-
YECKOro cBeropacceuBaHus. IloBepxHOCTHBII
3apsl  MHUKpOYacTHIL[ ObUI OXapaKTepU30BaH
BEJIMYMHON 3JIEKTPOKMHETHYECKOTO MOTEHIHa-
Ja (I3eTa-moTeHIuaNa), KoTopasi ONpeneseTcs
ANEKTPO(YOPETHUECKON TOIBUKHOCTHIO YACTHII
B CYCIICH3MH C IPUMEHEHHEM ypaBHEHUs [ eHpu
Ha aHanm3aTope yactui Zetasizer Nano ZS. 13-
MEpPEHUS IPOBOANIIN B aBTOMATHYECKOM PEXKH-
M€ II0 CTaHJapTHOM METONMKE, PEKOMEHAYEMOI1
IIPOU3BOIUTEIIEM.

Benuuuny BkiroueHus S-dropypanuna B
MIOJMMEPHYI0 MaTpPHUILy ONpPENeNsyii 110 ero Wc-
XOJTHOM U OCTaTOYHOM KOHIIEHTPAlUU B IMYJIb-
CHM, KOTOPYIO HaXOAMJHU CIIEKTpO(OTOMETpH-
YECKH TIPH U3JIYyUYEeHHUH Ha JJIMHE BOJHBI 265 HM
(ciektpooTomerp Cary 60 UV-Vis, Agilent
Technologies, CILIA).

D¢ dexTnBHOCTS MHKANCyIupoBaHus (Du)
npenapara B IOJIMMEPHONW MaTpHULE PacCYUThI-
BaJIH IO (hopmyIie

0,
3= Munc x 100% ’ @

MUCX
rne Munk — Macca MHKAICYJIMPOBaHHOTO IIpe-
napata, Mr; Mucx — nCXOAHas Macca Impemnapara,
MT.
Ionyuennsie u3 [1(3I'b) MukpogacTunel, Ha-

rpy>XeHHbIE S-PTOopypanmioM (HaBecka MUKPO-
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yactuil 15 mr), ctepunnzoBaiu YP-u3nydeHueM
B TeueHHe 40 MHUH M IOMELIAJIN B CTEPUIIbHBIC
HeHTpHu(dyKHbIe MPOOUPKH C KpBIIIKOW (n=3) B
7 mn cbamancupoBaHHOTO (ocdaTHOrO Oydepa
(CDb); npoOupKH FKCIIOHUPOBAJIN B TEPMOCTATE
npu 37 °C B Teuenue 15 cyt. [lns onpenencHus
KOJIMYECTBA Mperapara, BhIILIE/IIEro B Cpeay, U3
MpoOUPOK OTOMPATH MPOOBI, B KOTOPHIX, MPEJ-
BapUTENBHO OCAJMB MHKPOUYACTHIIBI LEHTPH-
¢yrupoanuem (10 000 o6/MuH, 5 MHH), CIIek-
TPO(HOTOMETPHUECKH M3MEPSIIN KOHICHTPALIHIO
5-dropypamnuia.

Beixon npemnapara B8 COb onpenensnu Tak:

DR =".100 %, 3)
e
IrJie € — KOJIMYECTBO MHKATCYJINPOBAHHOTO B I10-
JIMMEPHOI MaTpHLe Ipenapara, MI/MJ; 7 — BbI-
XOJl Iperapara, Mr/mil.

AHanIM3 MOJIy4eHHBIX 3KCIIEPUMEHTAIBHBIX
JAHHBIX 110 BBIXOJY JIEKAPCTBEHHOI'O Ipernapara
B Cpely W OmIpezaeieHue 3HaueHuH koadduiu-
eHTa qu¢dy3ud B HOTUMEPHOU (a3e BBHITOJHEH
IyTeM TpaHuuecKoro peuieHus YypaBHEHU,
HpeJIOKEHHBIX paHee B padoTax (Livshits et al.,
2009; Goreva et al., 2012).

O heKkTUBHOCTH JIeiicTBUS pa3paboTaHHBIX
MIPENapaToB OIEHEHA B KYJIBTYpPE OITyXOJEBBIX
KJIETOK KapIMHOMBI IICHKM MaTKH 4YellOBeKa
HeLa. Knetku HeLa nomemanu B KyJlbTypalib-
HBIE TUIAHIIETHI U3 pacueta 5-10 X 10* kieTok/
MJI B K&XIyI0 JIYHKY. B kauecTBe cpesibl HCIIOb-
3oBain DMEM, coaepxaniyio 10%-ii pacTtBop
SMOPHOHATIBHON ObIYbEl CHIBOPOTKH M PacTBOP
aHTHOMOTHKOB (cTpentomuuuH 100 MKr/mi,
meHunuuH 100 EJI/mim). [Ins skcrepuMeHTa
ObUIM TMPHUTOTOBJICHBI MOJMMEPHBIE MHKpOUa-
ctunsl u3 [1(3T'B) ¢ paznmuuyHOll Harpy3Ko# IU-
tToctaTuka. CyCIIEH3UIO CTEPHJIBHBIX YacTHIl B
100 mxn docdarHoro Oydepa BBOAHINA B Kax-
QY10 IYHKY 24-myHOouHOTO NaHmeTa. [Ipu BHe-

CCHHUU MUKPOYACTHUI] B KYJIBTYPY KJIETOK B BUJC

CyCIIEH3UN KOHIIGHTPALUsI HHKAICYJIHPOBaH-
HOro S-dropypammra cocrasuna: 0,6; 1,3; 6,5
MIr/MJ. B kauecTBe MojOKHUTEIBHOTO KOHTPOJIS
UCTIONB30BaIM KYJIBTYpPHl KJIETOK € ao0aBie-
HHEM CBOOONHOrO mpemnapara B aHAJOTHYHON
KOHLIeHTpauuu. KyiasTuBnpoBaHHE NpOBOIMIH
B CO,-unky6arope (New Brunswick Scientific,
CHIA) B 5%-i1 atrmocdepe CO, ipu 37 °C. Cme-
HY Cpeasl MPOBOAIIIN Kaxable 24 4 B TeueHHe 3
cyT. XKusHecrmocoOHOCTh KIIeToK HelLa onieHUBa-
au ¢ noMoibo MTT-tecra.

CraTtuctudeckyto oOpabOTKy pe3yibTaToB
MPOBOAMIIM C HCHOJB30BAaHHUEM CTaHIAPTHOTO

makera mporpamMm Microsoft Excel.

Pe3ysabTaThl 1 00CyxKACHUE
Tonyuenue u uccireoosanue
ceoticme mukpouacmuy u3 I[1(31'6),

cooepoicawux 5-gpmopypayun

B pabore BmepBble NMPUMEHEH METOJ pac-
MBUIATENIBHOTO BBICYIIMBaHUS ISl TONYYCHUS
mukpodactun u3 I1(3T'B), cogepkamux mpotu-
BOOITYXOJIEBBIN Mpemapar S-Qropypamui, ¢ uc-
MOJIb30BAHNEM CIICIIMAIN3NPOBAHHON YCTaHOB-
KH I PACHBUIUTENLHOTO BBICY IMBAHUS.

[Ipu nenoHNpoBaHUH B MOIMMEPHYIO MaTpH-
1y MUKpOYacTull S-pTopypannia He oOHapyKe-
HO CyIIECTBEHHBIX N3MCHEHHU I B IOBEPXHOCTHOM
CTPYKTYpE YacTHI] [0 CPaBHEHHMIO C MHUKpOYa-
CTUIIAMM, HE COICp)KAIIMMH JIEKapCTBEHHBIH
npenapar. Tak, MUKpOYacCTHUIIbl, HATPYIKEHHbIE
5-dropypammiom, umenu chepudeckyo popmy
C IIepoxoBaToi moBepxHOCThIO (puc. 1). Ha Mu-
KkpodoTorpadusx OTMEUEHO NMPUCYTCTBHE KPYyTI-
HBIX JIe(EeKTHBIX YaCTHII, OJHAKO UX KOJIHYECTBO
coctaBmwio 1 % oT o0mero KoJIM4ecTBa MUKPO-
yactul. HenpaBuiabHast popMa KpyIHBIX YaCTHII
MOXeT OBITh CBsI3aHA C 00pPa30BaHNEM J0CTATOU-
HO KPYITHBIX MOJUMEPHBIX KaIleJb, KOTOPbIE MO/
JIeCTBUEM BBICOKOT'O IaBJICHUS U TEMIIEPaTy pbl
JIONAJIMCh, TPOXO/Isl Yepe3 CYUIMIBHYIO KaMepy.

I/ISBCCTHO, 4YTO MUKPOYACTHULBI, MOJTYUCHHBIC C
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Puc. 1. POM-cuumkn mukpodactun, nonydeHHelx u3 II(3I'B) (a), m mukpouactun u3 II3T'B, comepxkamux

5-¢ropypannn (6). Mapkep 5 MkM

Tabnuma 1. Xapakrepuctuka mukpodactul] u3 [I(3I'b), conepxamux 5-dpTropypamnu (cpeaHeetcTanaapTHAS

omubka, n=3)

Cocras Cpennuii nuametp, | [I3era-moTeHnuall, DddexkTuBHOCTH
Brixon, %
MHKPOYACTHUIL MKM WHKAICYJIUpOBaHus, %

I(3I'b) 2,7+0,4 -102+2,0 - 71£5,6
MQ3IB)-(1 % 5-dY) 2,6+0,1 -10649,9 48+0,5 65+6,8
MI(3I'B)-(5 % 5-DY) 2,6+0,2 -83+0,8 56+0,6 67+7,6
QAI6)-(10 %

5-@Y) 2,540,1 -86+1,6 57+0,5 78+7,7

ITOMOIIIEI0 METOJa PACHBUIATEIBHOTO BBICYIIIH-
BaHUsI, MOJIbIE BHYTPU U MOT'YT COJiepXkathb OoJiee
MEJIKUE MHKpPOYACTHIBl B CBOEH BHYTpEHHEH
nosioct (Mohajel et al., 2012; Illepunesa u ap.,
2014).

VYBenuueHue coiepxkaHus S-GTopyparuia
B TIOJINMEPHON MaTpuue MUKpodacTHr (0T 1 1o
10 % ot Maccsl MONMMEpPHONH OCHOBBI) HE OKa-
3BIBANI0 CYIIECTBEHHOTO BIIMSHUS HAa JHAMETP
Mukpodactun. [Ipu 3ToM BenMYMHA 3IEKTPO-
KUHETHYECKOTO IMOTCHIHAA C YBEIHYCHHEM
coJiepkaHusl  S-GpTopypauuia HE3HAuYHUTEIbHO
Bo3pacraia (tabu. 1). CpenHnii tnameTp MUKpO-
YacTULl C JIEMIOHHUPOBAHHBIM S-PTOpYypanuiIoM
OB COIOCTaBHM C JAHMAMETPOM MHUKPOYACTHII,
HE COAEp)KAIlMX JIEKApCTBEHHBIM Ipemnapar, u
coctaBui 2,5-2,6 MKM. B03MOKHO, 3TO CBsI3aHO
¢ TeM, 4TOo S5-GTopypauui MMeeT HH3KOe 3Ha-

YyeHne MoJekysipHoi Macchl (130 r/mMonb) 1 He

OKa3bIBaeT BIUSHHS Ha YKIAAKY ITOJIHMEPHBIX
Lernei B mporecce GopMUpOBaHMSI YaCTHUL.
Jzera(§)-moTeHnnan ABISETCS BaXKHOH Xa-
PaKTEepUCTUKOW MHUKPOYACTHIL], ONpeneistonieit
JIEKTPOKMHETHYECKOE B3aUMOJEHCTBHE MEXKIY
YacTULAMH, TPUOIMIKEHUE K HYJIEBOMY 3Haye-
HUIO KOTOPOTO MO3BOJIAET YacTUIAM CONMIKATh-
csl APYT ¢ ApyroMm u QuokkynupoBarb. Haubo-
Jiee BBICOKHU E-TIOTEHIMAN 3aperucTpUpOBaH y
MHUKPOYACTHIl C COJEepX)aHueM S-pTopypauunia
5 u 10 % ot Macchl HOJIMMEPHOTO MaTPUKCa; OH
coctaBun -83 u -86 MB cooTBeTcTBeHHO. bonee
HU3KHE 3HA4YeHUs E-moTeHnuana ObuIM 3auK-
CHUPOBaHbI Il MHKPOYACTHI[ C COACpIKaHU-
eM S-dropypammna 1 % u cocraBuinu -106 MB.
Takum oOpa3om, BejuuMHA E-MOTEHLMANA Y
MUKpPOYACTHL, IOJYYCHHBIX METOIOM pacIibl-
JIUTENLHOTO BHICYIIMBAHHMS, B TOM YHCJIE Harpy-

JKeHHBIX JIEKapCTBEHHBIM IIpenapaToM, Bapbu-
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poBajia B IOCTaTOYHO Y3KOM JHama3oHe oT -86
1o -106 MB. DTO cBUIETENBCTBYET O TOM, YTO
Harpy»KeHHue MUKpoYacTHIl S-(hTopypaiuioM He
OKa3bIBAET CYIIECTBEHHOTO BIUSHUS Ha (HOpMY
HNOJYYCHHBIX MHKPOYACTHI] U IOITBEPIKIAET
(u3nUecKyIo CTaOUITBFHOCTH 00PA3IIOB.

O(hheKTUBHOCTh WHKAICYJINPOBAHHS TIpe-
IapaToB B MaTPHUIy MUKpodacTHl (Du) 3aBucena
OT MAacCOBOW JIOJM Mperapara B WCXOJHOM IIO-
auMepHOM pactBope (Tabum. 1). [Ipu yBenudueHun
coziepxanus S-propypauuia B MEKpOYacTULAX
3a(UKCHPOBAHO yBeNWYEHUE APPEKTUBHOCTU
WHKAICYJIMPOBaHUs Npernapara. AHaJIOTHYHbIC
3aBHCHMOCTHU OBUIN MOKA3aHBI JIJIS TIOJIMMEPHBIX
MukpouacTui] u3 II['A, moTyYeHHBIX 3MYyNbCHU-
OHHBIM METOJOM, COJEpIKaIlHe MPOTHBOOIYXO-
JIeBbIE Iperaparbl JA0KCOpyOOMUIMH, S-(ropy-
pamun (Murueva et al., 2013; Khang et al., 2001).
Tak, npu 1%-M comepkanuu S-propypammia Ju
coctaBuia 47,6+0,5 %, Torna xak npu yBeiauye-
uuu 10 10 % — nmoseicunace g0 57+0,5 %.

Beixog ~ MHKpOYacTHI,  Harpy>KEHHBIX
5-ropypatiiiioM, ObLI COMOCTABUM C BBIXOZOM,
MOJTYUYCHHBIM JJII MHUKDPOYAacTHI, HE COAEpKa-

IUX JIeKapCTBeHHBIHN mpemnapat (~ 70 %).

Hccneoosanue ounamuxu
evixo0a 5-¢pmopypayuia

u3 I[1(3I'B) muxpouacmuy in vitro

AHanus JMTEepaTypHBIX NaHHBIX CBHUIE-
TEJIBCTBYET O TOM, YTO BBIXOJ| JIEKAPCTBEHHBIX
IIpernapaToB M3 MOJMMEPHBIX CHCTEM IPOJIOH-
TUPOBAHHOTO JAEWCTBUS MOXET OBITh peaju-
30BaH ¢ nomouisio auddysnn, npu KoTopou
npenaparsl MepeMemalTcsi K Kpaw MoJuMep-
HOTO M3JICJINSI U 3aTEM IEPEXOIAT BO BHEIIHIOKO
cpeny (Burgess, 2005). U3BectHo, uto [1(3I'b)
B YCJIOBHSIX in Vitro TPH OTCYTCTBHHM OHOIIO-
rudyeckux (axTopoB (pepMeHTHI, KIETKH) HE
TUAPOJIM3YETCSI C PAa3phIBOM YTJIEPOJHON IETH
(Holland et al., 1990), moaToMy BIXO[ Mpernapa-
toB u3 Hocurened [1(3T'F) peanusyercsa mo 3a-
KOHaM XHMHUYECKUX PEaKIMil U He 3aBHCUT OT
COCTOSIHUSI MaTepHalia HOCUTEI .

[Tony4yeHHbIE SKCIEPUMEHTAJIBHBIE KpH-
BbIe BBIXOAa S-(PTopypamnia n3 MHKPOYACTHIL
B Cpely IpeicTaBiieHbl Ha puc. 2. Pedynbrarsl
MIOKa3bIBAIOT, UTO IepBas (aza BbIXoga S-(hTo-
pypauuiia U3 MOJUMEPHBIX MHKPOYACTHI] Xa-
pakTepu3yeTcsi CPaBHUTEIBHO OBICTPHIM BBICBO-

OO JIeHHeM Ipenapara B cpeny (Ha 4-e¢ CyTKH),

s 90
g 80
5
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Puc. 2. Jlunamuka Beixoma S-dropypaumna u3 II(3I'6) MukpowacTui, B pa3HOW CTEHNEHH HArpyXEHHBIX
uutocratukoM (1, 5 1 10 % ot Macchl HOJTMMEPHOr0 MaTPUKCA)
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YTO, O-BUAMMOMY, OOBSCHSIETCS IPUCYTCTBUEM
OOJIBIIIOr0 KOJHMYECTBA JICKApCTBA Ha IIOBEPX-
HOCTH MHUKPOYACTHUIl M CJIAObIM THAPO(HOOHBIM
B3aMMOJICHCTBUEM MEXY IIpEernapaToM M IOJIH-
mepoMm. Ha crenyromieir ¢ase BBHICBOOOXKICHHS
5-dropypamnmna (Ha 5—6-¢ CyTKH) IpeodIagaroT
IuQdy3uOHHBIE MEXaHU3MBbI, CBSI3aHHBIC C BbI-
JIeTICHHEM TIperapaTa U3 BHYTPEHHUX CTPYKTYD
MaTpHIlbl, B TOM YHCJIE B PE3YJIbTATE MEIJICHHOTO
1 HE3HAYMTENIEHOTO M3MEHEHUS MOJICKYJISIPHOU
Macchl IoJIMMepa, M03TOMY KOHLIEHTPaLuUs Ipe-
rapaTa B MOJIEIIBHOM cpeJie CTAaHOBUTCSI TPaKTH-
YECKU [TOCTOSIHHOM.

Ha xwuHeTnky BBIXO#A S-dropyparmia
OKa3plBaJia BJIMSIHME CTEMNEHb Harpy>KeHHOCTH
MuKkpodacTull. Kak nokasaHo Ha puc. 2, BBIXOA
5-dpropypauuna u3 I1(3I'B) mukpouactuy ObLI
TEM BBIIE, YeM OosiblIe Obljla BETHYHNHA BKIIIO-
4YeHus npemnaparta B MaTpuny. [Ipu Makcumaib-
HOW W MUHUMAaJIBHON Harpy>KeHHOCTH MaTpPHLIbI
B MIEpBbIE CYTKH BBIXOJ IIperapara COCTaBHII
31+2,5 u 373 % (0T BKJIIOYEHHOT0) COOTBET-
cTBeHHO. OJIHAKO Ha4YMHAasl C 5-X CYTOK KPUBBIC
BBINUIHM Ha TuiaTo. Jlanee koHHEeHTpanus S-¢ro-
pypaunia B docharHOM Oydepe MpakTHUSCKH
He m3MeHsutach. K KOHIy sKcriepuMeHTa B MO-
JeNIbHOI cpesie ObIJIO 3apEernCTPUPOBAHO ClIEAY-
0llee cofepKaHue HuTocTaTuka: 55+2,8, 63+3,0
u 75%3,5 % mpu UCXOTHOM Harpy>KeHUU MUKPO-
yactu Ha 1, 5 1 10 % (0T Macchl MOMMMEPHOTO
HOCHUTEJIS)) COOTBETCTBEHHO.

IlepBas da3a BeICBOOOKIEHUS S-PTOpy-
paumiia xapakrepusyercss TUQQy3uOHHBIM Me-
XaHM3MOM BBIXOZIa IIperapaTra ¢ IHOBEPXHOCTH
MoJIMMEpHOH Marpuiibl. Bropas ¢asa cBsizana c
BBIXOZIOM IIperapara W3 BHYTPEHHUX CTPYKTYD
MaTPUIBI U HAYAJIOM FHAPOIUTHYECKUX ITPOLIEC-
COB B MUKPOIIOPHCTOH cpeJie U XapaKTepu3yeTcs
peakiueil HyleBoro mnopsjka. JBycraguiiHbIi
xapakTep BbIXOma S-dropypammma u3 I1(3TB)
MHKPOYACTHII MOXKHO onucarh I1uPy3noHHO —

KUHETUYCCKUMHU YPAaBHCHUSAMMU, HNPCAJIOKCHHDI-

MU panee B padbotax (Livshits et al., 2009; Goreva
et al., 2012).

2
e, _ D, 0 c;
ot \ox

+K, @)

rue D, — 3¢ dexTuBHbIi korpdpunueHT nud hy3un
cm?/c; K — kuHeTHYeCKass KOHCTaHTa THIPOIH-
THYECKOH JIeCTPpyKIUH NoiuMepa, ¢'; ¢, — KOH-
LEHTpAI|s AHTUOMOTHKA,%; OC/Ot u 0*c/OX? —
nepBasi ¥ BTOpasi IPOU3BOJHAS [0 KOOPAHMHATE
nuddyznn

YToOBl HCKJIIOYUTH BIHMSHUE JIHHEHHOTO
BKJIaJa, 0OYCJIOBJIICHHOTO HE3HAYUTENBHBIM I10-
HU)KSHHEM MOJIEKYIISIPHON Macchl IIoMMepa, U3
CYMMAapHOW KOHIIEHTPAI[MH BBINICANIETO IIHATO-

CTaTUKa BBCJACHA NICPCMCHHAA
G, =c,—Kxt, ®)

3nech Gt — konnyectBo aHTHOMOTHKE (%), BBI-
mrennrero mo IudQy3HOHHOMY MEXaHU3My 3a
Bpemst t. Torma nud¢dy3MoHHO-KMHETHYECKOE

ypaBHEHHE IIPUOOpETaeT TPATUIIMOHHBIN BUI:

2
Oc, D, 0 c;_
ot Ox

(©)

IIpn oTCyTCTBUM KOHLIEHTPALIMOHHOM pas-
HUIIBI Ha TPaHMIE pasjelia TBepaas YacTHIa—
xumakas (asza mocienHee ypaBHEHHE XapakTe-
pH3yeT MeXaHW3M JecopOlWu TIperapara Hu3
MUKPOYaCTHUIIBI.

B ciyuae mManmoro BpeMeHH HecopOIiy aH-
THOMOTHKA HA HAa4YaJIbHOM ypoBHe m,/m, < 0,5

BbIXO/ ITpeliapaTta MOXHO OIIMCATh YPaBHCHUECM

duxa:
m Dt
—L =4 (7)
m, Th
mt
e - CYMMapHBIH BBIXOJI TIpenapaTa B MO-

0

MEHT BpeMeHH t (m,) U mpu OSCKOHEYHOM Bpe-
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MeHHU t—oo (m,,); Dt — ko3 dunuent nupdy3umn;
h — ToNmMHA MaTPHULBL

Y4uThIBasi, YTO YacCTULI MMEIOT Chepu-
4ecKyio Qopmy, Tonmmaa MaTpunsl (h) Moxer

OBITh 3aMEHCHA Ha quaMeTp YacTuilsl (d), Toraa

. Dt
m, N ®

0
rae d — quaMeTp MaTpuIbl (MHKPOYACTHUIIBI).
Koadpdumment nudpdy3nn Ha HaYaIEHOM
JTane KPUBOH BbIXO/a JIEKAPCTBEHHOrO Mpera-

para COCTaBUT:

nd” x (1gB)’

Dy=—"¢ ©)
311ech tgf} — TaHTEHC yTiIa HAKJIOHA IPSMOJIHHEH-
HOI'0 y4yacTKa KMHETHYECKON KPUBOU B KOOpAU-
Harax (m/m,) — t%3.

JIuHeliHble y4yaCTKH KHUHETHYECKUX KpHU-
BBIX, OTOOpaKEHHBIC B MOIYJIOTapuPMHUECKUX
KOOpAMHATaX, IO3BOJISIIOT PAacCUUTATh TAHIEHC
yTJa HaKJIOHA tgo, a 3aTeM UM COOCTBEHHO KOA(]-

¢bunpeHt nuddysuu:

d’(t oc)2

D, =(T§, (10)
rie tgo — TAaHTeHC yTjla HaKJIOHa KUHETHYEeCKOM
KPHBOil B MONTyNorapuMHUUECKHX KOOpIUHATAX
In(1 — m/m,).

I'papuueckoe pemenue ypaBHeHU#H (9) m
(10) B koopmuHatax (m/m,) — ()*° u B mosyo-
rapupmudeckux koopauHarax In(l — my/m.,) mo-
3BOJIMJIO KOJMYECTBEHHO ONPENEIUTh 3Ha4EeHHE
kodpdunuenta nuddys3nu mpenapara B IIONH-
MepHoii paze (puc. 3).

B Tabn. 2 mpenacTaBieHbl IMOJy4YCHHBIC
ko3pdunuentsl qupdysuun S-dropypauuna B
mukpovactunax u3 [1(3T'6). U3 npuBeneHHBIX
JAHHBIX BHUJHA YeTKas 3aBUCUMOCTH KO3 u-
OUEHTOB TUGGY3HH OT COJepKAHMS IIpenapara
B MOJINMEPHOM Marpukce. Tak, kodpduuueHt

au¢dy3nn Ha TEPBOM 3Tale Il MUKPOYACTHI

C MaKCHMallbHBIM COJICP)KaHHUEM IIUTOCTaTUKA
B 3,5 paza GoJiblIe M0 CPABHEHUIO C MHKPOYa-
CTHIIAMH C MUHHUMAJbHBIM COJEPKaHHEM Jie-
KapCTBEHHOIO mpenapara (tadi. 2, ypaBHEHHE
(9)). Ha BTOpOM 3Tame (COOTBETCTBYET BBIXOAY
KpUBOH Ha mmiato) kodpounueHT aupdy3un
MajaeT Ha IMOPSJOK HE3aBUCHUMO OT CTEIEHH
HArpy»XeHHOCTH MHKpovacTHl S-propypauu-
JIOM.

[Tonmy4eHHBIE pe3yNbTaThl CBHICTENbCTBY-
0T O KJIacCH4eCKOM I} (Hy3MOHHOM MEXaHU3ME,
OIpEACIISIIONIEM KHHETHKY BBIXOHa S-(pTopypa-
LW U3 TIOJIMMEPHBIX MHKPOUYACTHI] HA OCHOBE
[1(3I'b).

Hccnedosanue anmunponugepamuenozo
oeticmeus MUuKpouacmuy,

cooeparcawmux 5-¢pmopypayun

PesynbraTel uccienoBaHusl aHTHIIpOHde-
patuBHOTO nAeficTBus mMukpodactun u3 [1(3'B),
HArPYXKEHHBIX S-(QTOpyparuioM, Ha KYJIbTYypy
OIYXOJIEBBIX KJIETOK Hela TO CpaBHEHHUIO CO
cBOoOOMHOM (hopMoOii mpemapara MpeacTaBICHBI
Ha puc. 4.

AntunponudepaTHBHOE ISHCTBHE ICHIOHH-
poBaHHOTO S-(pTOpypalmiia OTMEYCHO YK€ Ha
MEPBBIC CYTKH, U IIPH 3TOM OHO OBLIIO COIIOCTABH-
MO C AeficTBHEM cBOOOIHOTO penapara. OmxHaKo
HAYHMHASI CO BTOPBIX CYTOK HE3aBUCHUMO OT KOH-
HEHTPAINK JICKAPCTBEHHOTO IIperapara IHTO-
craruueckuit apdexr nenonnposanHoro S-ro-
pypanmia OblI OoJiee BHIPaXKCH MO CPaBHEHUIO
co CBOOOAHBIM mpemnaparoM. YacTHiibl, Harpy-
JKCHHBIC B caMoil MeHbIer creneHu (0,6 Mr/mur),
10 CPaBHEHUIO cO CBOOOMHOM POpMOil ITuTOCTA-
THKa 3(Q(EKTHBHO MOMABIISLIN POCT OITYXOJe-
BBIX KJIETOK, KOJIMYECTBO KOTOPBIX K TPETHUM
CyTKaMm sKcrepuMerTa coctaBuio 0,26 x 105/mu.
MaxkcrumanbHOE NIoJIaBlI€HUE pocTa KiieTok Hela
Ha 3-U CYyTKH OBLIO IPH UCIIOIBb30BAHUHA MUKPO-
YaCTHII, HATPY)KESHHBIX S-PTOPypaIiiioM B KOH-

LOEHTpauu 6,5 MI/MiT, B TOM BapHaHTE KOHIICH-
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Puc. 3. HauanpHbie (a) M KOHEYHBIe y4acTKH (0) KMHETHYECKOW KPUBOW, HWILIIOCTPUPYIOLICH BBIXOX
5-¢ropypannna u3 I[1(3I'B) mukpouactun. Comepxanue 5-gpropypanmina: 1 —1 %; 2 -5 %; 3 — 10 %

Tabmuma 2. Kosdounuentsr nupdysun S-propypammia B mukpouactunax us [I(3I'B), ompenensromue
Ha4yaJbHYIO0 U KOHEUHYIO (ha3bl 1uddy3HOHHOro mporecca

c Koadduuuent nudppysun
0CTaB MHKPOYACTHI]

P D*10%cm?/c (YpaBuenue 9) D*10%cm?/c (YpaBuenue 10)
TI(3T'B)-(1 % 5-®Y) 1,0 0,027
II(3T'B)-(5 % 5-DY) 1,2 0,025
I1(3T'B)-(10 % 5-DY) 3,6 0,038
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Puc. 4. KonuuecTBo XH3HECIIOCOOHBIX KJeTOK B Kyinbrype Hela (mo pesynbraram MTT-tecta) npu
N00aBIEHUU B Cpely pa3HbIX KOHLEHTPauuid CBOOOZHOTO M HWHKAICYJIHMPOBAaHHOTO S-¢propyparunia:
1 — 0,6 mr/n TIBT'B)-(1 % 5-®Y); 2 — 1,3 mr/n IBTBE)-(S % 5-dY); 3 — 6,5 mr/n II(3TE)-(10 % 5-OV);
4 —0,6 mr/n 5-®Y; 5 — 1,3 mr/n 5-®Y; 6 — 6,5 mr/n 5-DY; 7 — KOHTPOIH

Tpauus kietok cocraBuia 0,08 x 10%mi, B TO Bornee BolpakeHHOE AEUCTBUE JETIOHUPOBAH-
BpeMsI KaK B KOHTPOJIbHOW TPYIIIe OHA JOCTUIJIa  HOIO Ipernapara MOXXET ObITh CBSI3aHO C TEM, YTO

2,9 x 103/m. KOHUEHTPALHMs JENOHUPOBAHHOIO LIUTOCTATHKA B



Anastasiya V. Murueva and Anna M. Shershneva. Production of Resorbable Microparticles Loaded with a Cytostatic...

Cpezie MOCTENEeHHO yBeIU4YnBaeTcsa U K 3-M CyT-
KaM BeIXoj Jocturaet 50-70 % ot MCXOMHOro co-
nepkanus. Mexay teM S-propypaiun B Tpagu-
LIMOHHOM JIEKapCTBEHHOH (hopMe ToaBIIseT pOCT
OITyXOJIEBBIX KJIETOK B MeHbIIeH cTeneHu. Ckopee
BCET0, 3TO CBSI3aHO C TeM, 4TO S-propypanni B
TPaJUIIMOHHOM JIeKapCTBEHHOH (opme yTHIIN-
3UpYeTCs KJIETKaMU WU PAcHafaeTcs B Cpene, B
pe3yJbTaTe 4ero ero KOHIIEHTPAIHs CO BpeMEHEM
CHMDKAETCSl U 9TO NPUBOIUT K CHHIKCHHIO aHTHU-
nponudepaTUBHON aKTHBHOCTH Ipenapara. Ta-
KUM 00pa3oM, 3TUMH PEe3yJIbTaTaMH IPOJIEMOH-
cTpupoBaHa 3(GPEKTUBHOCTh LUTOCTATHYECKOTO
JEeUCTBUSL Npernapara, JENOHHMPOBAHHOIO B MH-
kpovactuisl u3 [1(3I'B), o oTHOmICHHIO K KYJIb-

Type OIyXOJIEBBIX KJIETOK JIMHUHU Hela.

3akaoueHne

B pabote momy4eHBI MHUKPOYACTHULIBI W3
[I(3T'B), comeprkariue MpOTUBOOITY XOJIEBBIH ITpe-
napat 5-¢ropypanui. [TokazaHo, 4To mpUMeEHe-

HHUEC MCTOJa paCHLIHI/ITGJIBHOﬁ CYUIKH NO3BOJIACT

YHOPOCTHTh TEXHOJIOTHIO HONYYEHUs MUKpOYa-
CTHI], COAEPKAIIMX JICKapCTBEHHbIE IIpenapa-
Thl. M3y4eHa KnHeTHKa BeIxona S-(ropyparuiia
13 MHUKPOYACTHI], MTOKa3aHa 3QPEKTUBHOCTD UX
JICUCTBUSI 1I0 OTHOILICHUIO K OMYXOJIEBBIM KJIET-
KaM KapIMHOMBI IIEHKH MaTKH. Pe3ynbrarsl
CBHJIETEJILCTBYIOT O TOM, YTO MPOJIOHTHPOBAH-
HOE BBICBOOOXKICHHE S-PTOpypauiIa u3 MUKpO-
gacTtui] Ha ocHoBe II(3'b) mpoucxoaut 3a cuer
auddy3un TekapcTBEHHOTO IIpernapara U3 I0-
JIMMEPHOTO MAaTpPHKCa U MPUBOAMUT K IOJaBIie-
HUIO ponudepany KJIETOK KapLHHOMBI HIEHKH
Mmatku. [logaBnenue nponudepanuu KIETOK TeM
a¢dexTrBHEE, YeM OOJBIIE CONEPIKaHUE IHTO-
CTaTHKa B MATPUKCE MHUKPOYACTHII.

B nieniom nokasaHo, 4TO MPUMEHEHNE METO-
Jla PacHbIIMTEIBHOTO BBICYILIMBAHUS ITO3BOJISICT
MOJTYYUTH TIOJINMEPHBIE MHUKPOYACTHIIBI, KOTO-
pbl€ MOTYT CIY>KUTh OCHOBOU JJIsI CO3JIaHUS HO-
BBIX JIEKAPCTBEHHBIX ()OPM IpETapaToB MPOJIOH-
TUPOBAHHOTO JICUCTBUS JIJIs1 JISUESHHSI Pa3IIMIHBIX

3360J’IeBaHI/II\/’I, B TOM 4YHUCJIC OHKOJIOT'HYCCKHUX.

Paboma evinonnena 3a cuem cpeocme 20cyo0apcmeenno20 3a0anus Ha npogedenue Qynoa-

Mmenmanvuvlx uccaedosanuit PAH (npoexm Ne zoc. pezucmpauuu 01201351505).
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