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Ty0epkyJie3re Kapchl NpenapaTTapibl reJUIaH K9He MOJIMIEKTPOJIUTTI
MYJbTHKa0aTTapMeH KalcyJiiey MYMKIHIITIH 3epTTey

Maxauna resutad GHOMOIMMEPiH MaTpHIla peTiHAe MaliIaNaHbIl, XUTO3aH XKOHE AeKCTPAHCYIb(pATTaH TYPaThIH
MOJUAJICKTPOJIMTTI MyJIbTHKA0AaTTapMeH TyOepKysie3re Kapchl NpernapaTTapAbl Karcyliaey MYMKIHIITiH
3epTTeyre apHaiFaH. AJBIHFAH KalCyjlagap pacTpii dJIEKTPOHIBIK MHUKPOCKOIHMS SMICIMEH 3epTTEINreH.
TyGepkyJesre Kapchl mpenapaTTapAbl Karncynara eHri3y THIM/IIIT aHbIKTaJFaH.

Kinm ce30ep: TyOepkyiesre Kapchl Npemaparrap, TeiaH, ITOJMJICKTPOJIUTTI MyJIbTHKabaTTap, XUTO3aH,
JEeKCTPaHCYbQar.

Kipicne

MenunHaHbBIH COHFBI XKETiCTIKTepiHe KapaMacTaH, TyOepKysies ol Jie FalaMAbIK 63eKTi Macese 00JbI
Typ, cebebi ojem OoiBIHINA KBUT CalblH MIJIIHOHIAFaH agaM OCHl aypyMeH aybipynaa. COHBIMEH Koca
TyOEpKYJIE3IiH PE3UCTEHTTI, SIFHU Nopire Te3iMii, GopMalapelH eMIey THIMJIUIIr, om e TeMmeH. [lopire
Te3iMIl TyOepKyJe3 KeIITiK AopimiK-Te3iMal xoHe Mo nopinik-tesiMii (K T-Th xone M/IT-TB) Gonbim
6emnineni. Onemae KAT-Thb emaey tuimainiri 48 % kypaiiael, emaey OapbichiHAa e1iM maibi3el — 15 %,
oJIeTTE JIdpiiepre jkaHaMma peakiusiIapMeH OalaHbICTBI 0OJaThIH eMjeyaeH Oacrapty — 28 %. MyHnnaii
aypynap KbICKa yakbIT ilIiHae e3aepiMeH KaTbiHacTa Oonran 25 agamra K T-Tb xykreipa anagel. MAT-Th
emzey TaiMainiri 33 % kypaiasl, enim — 26 % [1].

Hopire Te3immi TyOepkyie3 (JAT-TB) tynren keiarenme empaeneni, Oipak HAlMEHT 6 aHTHOMOTUKTEH
TYpPATBIH eMJIey KYPCBIH OTyi THic, 2—3 Kbl 00MBI Toyiirine 20 mopi KaObuimaysl Kepek. EMmenyre xanama
ocepyiep KabarTacaipl, OHBIH IMIiHAE KYpeK aiHy, aFbUI-TEril KyCy, AOpiNiK remaTHT, arpeccHBTI MiHE3-
KYIbIK, Oac aiiHanmy, muapes, ecTiMell Kaiy, KyH3semic, raioluHanus, jgetaprus. KeiOip emuenyiiire
JKaHaMma ocepiieplieH apbuly YIIIH KOCBIMINA Iopuiep Oepy Kepek. SIFHM emey Mpoleci eMICNTYIIiHIH
TYPMBIC camachblH TOMEHIETei: TIlTi e3iHe Koi caiy >karnaitnapel opbiH anraH. Congsikran AT-TH Gap
eMJICYiH XKETULIPYIiH Ke3 KeJITeH OPEKETI ©3€KTi ®KOHE dJICYMET YIIIiH MaHBI3]IbI.

OchlHgall MIHACTTEPIH KaTapblHa MOJIIIEPICy i OHTAMIaHIBIPY, MPpenapaTTapAblH SPEKETIH y3apTy,
OMOXKETIMIUTITIH apTThIPY, COHBIMEH KaTap ap TypJi TyOepkyiesre kapcel npenaparrapas! (TKII) kayimncis
yiinectipe KonjaHy >KoiaapbiH i3gectipy kartaabl, Oynap AT-Th empmey y3akThIFbIH a3aiiThbim, aypyablH
TYPMBIC CallachblH apTTHIPAbI.

ITomumepii MyIbTHKAOATTApABl OMOMETUITMHAIBIK MaKcaTTa KOJJIaHy MYMKiHmikTepi [2, 3] momyna
KapacThIpbUIFaH. bipak oHIana MOIMAIEKTPOIUTTI KOMIUIEKCTEPAl Nainanany >kainbl MaiximerTep a3. LbL
(Layer by Layer deposition) TeXHHKAaCBIMEH ajbIHFaH MYJbTHKAOATThl MOJIMAJIEKTPOJIUTTI KarcyJanap
PEKOMOMHATTAIIFAH MHCYJIMHI TePOPaNb/Ibl KETKI3Y YINIH KOJAaHbUIFaH [4], aHUOHIBIK JKOHE KaTHOHIBIK
noJjicaxapuaTap KadarTapblHaH TY3UIT€H MUKPOOOINIIEKTep KypamblHa MHCYJIMHIEP CHI13UIreH, COHBIMEH
KOCa WHCYJIMHHIH OMOXKETIMIIUTITIH apTThIpy YIIiH NpoTea3aiap HHrHOUTOpIapsl KOca eHII31IreH.

Epekmie aiiTa KkeTeTiH »aiT, OCHl JKOJIMEH aJblHFAH MHKpOKAICyjajap KbIIIKbUIABIK OpTaja
(ackazanma) o6meH TypakTel OosraH, an pH Oelitapan mamamapeiHaa (iIeK opTachkl) WHCYJIHMHII O,
JKBUIIAM BLABIpan KeTKeH. LbL TeXHUKachIHBIH TaFrbl Oip MaHBI3Abl €pEKIIeNiri — O0J MUKpOKaIlCyIajaapra
0acKa opeKeT eTyili 0acTama, MpICalibl, MPOTEa3a MHIHOUTOPBIH KOChIMILIA KOCYbIHA MYMKIHIIK Oepemi. by
JKarnaiina OeliTapanm opTaga epiTiHIire OeJiHIN HIBIFATBIH MUKPOKAINCYJJCHICH HMHCYJIHMH MpoTeaszajiap
oCepiHeH KOpFayiaabl, an Oyl jkarjail OHBIH OMOXKETIMAUIITIH apTThipaibl. Amnaiina Oyi 3eprreynep
(dyHIaMEeHTaJAbl CUIIATTAa KOHE OChl YaKbITKA ACHiH eMAey ToKipruOeciHie KONJaHbIC TallaraH.

Oneouerre TKII xen kabaTThl Kalcyjanapra €HII3yIiH KeiOip HoTkenepl KeaTipiareH. Muicaisbl,
pudammuimani  pH=2 mamaceina nonuBuHWIxnopupoHHaH —([IBIIJ]) xoHe monmMeTHIaKpHil
KBIILIKbUIBIHAH TYpaTbiH 8 KaOaTThbl, enmieMi OipHelle MUKpPOH OoNaThIH Karcyjanapra eHrisred. pH=7,4
ke3inge 1opi 90 %-ra Oocar UIBIKKAH; in Vitro )oHE in vivo 3epTTey HOTHXKelepi HHKAICYIICHTeH XKoHe 00C
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npenapatrap Oipaed emaiKk opekeT eTeTiHi kepcerinren [5]. Amalima Oyn karjaiima Kabattap
MOJIMAJICKTPOIHUTTI KOMILIEKC TY3y apKbUIBI €MecC, CYTEKTiK OalJIaHBIC apKbUIbI OPEKETTECETIHIH aTan oTy
KEepeK.

P.U.Mycrapun Kpi3mMeTKepiepiMeHn Oipre [6] MOHOKa0aTThl HHTEPIOIMAIEKTPONUTTI KOMILIEKC
(aHMOHJBI XoHE KaTHOHJBI TaOWFaThl Oap JyIparuTTep) HETI3iHIE JOPUTIK 3aTTapibl iMIeKKe MepopaltbIbl
KETKI3Y J)KYHeCiH aly TEeXHOJIOTHSICHIH d31pIieTeH.

Bepiiren »KyMBICTBIH MakcaThl TyOepKyJe3re Kapchbl HperapaTTapblH, HaKThl aWTKaHaa, GopMmysia-
CBIHJIA TeJJTAaH MEH XHMTO3aH JKOHE JIEKCTPaHCYIb(aTTaH TYPAThIH MMOJHAICKTPOIUTTI MyIbTUKAOATTapBl Oap
Karcyjajnapra NupasuHaMUJl, M30HHA3H]] HeMece MOKCH(DIOKCAIMH TpernapaTTapblH €HI13y MYMKIHZIITiH
3epTTey OOJIBI TaObLIa bl

Taoucipubenix 6onim

JKorapeina aranran xyMbicTa [4] HHCYTHHHIH 631 JKOFapbl MOJICKYJIalbl aKybI3, all O131iH Naiananran
IpEenapaTTapbIMbl3 TOMEHIT MOJIEKYJaJdbIK KOCBUIBICTAp, COHIBIKTaH Oi3re Karcyiaa JaiblHIay YIOiH
momMepii MaTpuna Kaxer. OCbIHIal MaTpuila peTiHAae OuomoiuMep TeiuiaH TaHnanael. COHBIH IHTiHIS
KpiTalina eHaipinres ToMeH aleTUIICHTEH I'elIaH aJblH/bI.

Il'emnan — Sphingomonaselodea GaxTepusmapblHaH TYBIHIAWTBIH CBHI3BIKTBI AHHOHMIBI TTOJIHCAXapHUI.
1:2:1 w™onspasl KaTelHAcTarbl o-L-pamnHoza, B-D-rmiokosza, [B-D-IiokypoHaT CHSKTBI MOHOMEpIIi
OipnikTepaeH Typaapl. CilTiMEeH OHJICH OTBIPHIT, TOMEH alleTHIeHTeH resuiad anansl (low-acyl) (1-cyp.).
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[TonnaneKTponuT peTinae OH 3apsATh MOIUIEKTPOIUT XUTO3aH XKIHE TEPIC 3apsIITHI MOTUIICKTPOIUT
JeKCTpaHcynbpaT TaHdanblHAbl. JKyMmbIcTa CyAa epuTIH XHTO3aH, MOJEKylalblk Maccacsl > 8000 a
(«buomporpece» KAK, Mackey) xone Hatpuit nekctpancyiabdatsl, 500 k/a (Sigma-Aldrich) naiinananmsl.

1 — wnpwui;

. 2 — TennaH kKoHe
JIOpi-IOpMEK epiTiHmici;
3 — 1 % xampImii XJI0pHUIi
CYJIBI epiTiHIiCI;
4 — MarauTTI
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2-cypet. TyOepkyine3re Kapchl pernaparTap CHri3ireH 3-cypert. [1oMHANEKTPOIUTTI MYJIBTHKA0ATTAPMEH
reJUTaH KamncyajdapblH ally CXeMachl KaIlTaJlFaH NHpa3uHAMHI-TEeIIaH Karcyalapsl

lennanapl Kamcymanap KEHIHEH KOJIAHBUIBII JKYPreH HOHOTPONTHI T'ellb TY3y OAICIMEH alIbIHJIBL
1% (3 %) remnan epitingici 0,01 r/mn nupasunamun (Hemece 0,02 v/mMi M30HMA3U/MOKCHU(IIOKCAIIH)
epitinmicimen Oipre 90°C  JeiiH KbI3OBIPBUILABL. AJIBIHFaH epITIHII, 2-CypeTTe KepceTireHIeH,
MeIVIMHAIBIK MIIPUIl Mainanansi, | % Kaneuid XJIOpuAl epiTiHAiciHe TaMIIbUIaThin eHrisingi. Oprama
muametrpi 3-3,5 MM Memuepi OOWBIHIIA TapanaThlH MeJAip Karcylamap aibiHabl (3-cyp.). AJbIHFaH
Karicysanap Kajablui Xmopui epitiaaicinge 10 MuH OOMBI YCTaNBII, 0/1aH KEHIH eNeyill apKbUTbl OTKI31IiI,
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20 ma cyMmeH maipuinel. Kancynanap a3nan ayaaa KenTipiIin, aj epiTiHaici Jopi-IopMeKTi TejlaHFa eHrizy
THIMJIUTITIH aHBIKTAY YIIiH Nai1anan/ibl.

Epitinmigeri nwpasunamun  memmrepi  Specord 210 (Iepmanms) acmabbianma, Kazakcranmbik
¢dapmakomnesga [7] kepcerinreHaei, 268 HM TOJKBIH Y3BIHABIFBIHAA CIEKTPOGOTOMETPHUS oAiciMeH
aHBIKTAIB. 30HMa3un Medepi OpoMaToMeTpusi o/iciMEH aHBIKTaIIbl. MOKCHQIIOKCAMH MeJIepiH
aHBIKTay 295 HM TOJKBIH Y3bIHBIFBIH/A CTICKTpO(OoTOMETpHS diciMeH Kyprizinmi [7].

lennan  kamcynanapblH TOJHAJIEKTPONUTTI MYJbTHKa0aTTapMeH KanTay yiniH LbL  TexHHKachl
naiinananapl. On YIIiH anblHFaH TeJUTaHIbl Kancynaigap Ke3eKIeH ajlAbIMeH AeKCTpaHCynb(daT epiTiHaicine
(matpuii xnmopuminig 0,5 % epitinaicinne AaibIHOATFaH) CalbIHIBI, €Ki PeT CyMeH IIalbUIIbl, OJaH KeHiH
0,5 % xuro3aH epitiHaiciHe (CipKe KbIIIKBUIBIHBIH 3 % CyIbI €piTiHAICIHAe MalbIHIaIFaH) CAJIbIHbII, TaFbl
na cymen maibuiael. Ocbl mpoueaypa 20 per kaitamannabl. OcbUTaiillia OH OHE Tepic 3apsiaTaiFaH
nonuaIeKTpoauTTepAiH 20 Kabathl naiina 60mub.

Homuoicenepoi manoay

[Mupazunamuy, U30HMA3UA, MOKCH(IOKCAIMHB! Kalcyjaara €HIi3y THIMIALIITIH aHBIKTAy HOTHXKENepi
TOMEHT1 KeCTeIe KOPCEeTIITeH.

Kecre
I'ennan Herisingeri kancynanapra npenaparrapasl eHrizy tuimaiiiri (%)
. . IIpenapar
Kancyna matpuuacet Toxipube Howepi IIupazunamun I/I3IZ)HH£.HI[ Mokcudokcaryx
1 22 26 32
1 % remnan 2 23 27 31
3 23 26 30
1 24 22 50
3 % rennan 2 26 21 50
3 25 23 49
1 27 32 52
3 % reyuiaH XKoHE XUTO3aH 2 28 33 53
3 27 30 53

Korapeiga kepcetinren maniMerTep OOMBIHIIA, MpeNapaTTapAbl €Hri3y THIMALIIT rejlaH KOHIIEHTpa-
nusickl apTkaH cailbiH aprazbl. CoHbIMEH Koca >2 % KOHLEHTpaLusAAarbl IeJUIAHHAH KalcyJauapbl
JMalbIHAaFaH Ke3[e THAporeNb maiina Oomajabl, oap KypraTKaHHAH KeiiH (opMachlH caKTam Kajiabl
(mmametpi 3-3,5 MM ruzAporenb KancyjalapblHaH KYpFaTKaHHAaH KediH nuameTrpi | MM rpaHyjianap naiga
Oomaznpl) >KoHe KaWTagaH CyFa cajraH Ke3ge OyHIail rpaHynanap e3iHiH aiFamKkbl (opMacblHa >KOHE
MeJIIIIepiHe KaUThIN Kenemi. ['eian XUuTo3aHMEeH KOMILIEKC Ty3Ce, eHTi3y THIMJIUIIr OJIaH J]a KeIl apTaThIHbI
aHBIKTAIJIBI (KECTeHI Kapa).

X30 500pm 0000 1070 60Pa 15kV X250 100pm 0000 1070 60Pa

4-cyper. [ToauaneKTpoaUTTI MyJIbTHKAOATTApbI Oap rejIaH-M30HHa3u ] Karcynanapsl (KeciHmiae)
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4-cyperTe TOMEH BaKyyMIbl PacTpiibl SICKTPOHIBI MUKpockomus dficiMer «JEOL» ¢upMachiHbIH
(Kamonwust) «JSM-6390 LV» acnaObiana anbiarad Mukpodotorpadusiaap kepceriared. OH kak cyperte
KECIHi/Ie TeJUIaH MEH TOJUAJICKTPOINTTI KabaTap achIHIAFHI IIeKapa KaKChl KOPIHEI].

Kopvimuinowbt

CoHBIMEH, TOKipHOe >KY3iHIE IMONMMEpJIl MaTpHIa PETiHAC TeUTaHIbl MaimalaHbIN, TyOepKyjesre
Kapchl 3 mpenapar — MupasuHaMUA, H30HUA3U]T KOHE MOKCH(IIOKCAIMH/II HOHOTPONITHI TeIh TY3y oAiCiMeH
Karncyiney skyprisingi. Kamcynmanapra npenaparrapibsl €Hri3y THIMAUII aHbIKTainnel. Kamcynamapst
MOJIMAJICKTPOIUTTEP/IIH MyJIbTHKA0ATTAPEIMEH KANTay MYMKIH €KSHJIITI aHBIKTAbI. AJIBIHFAH Karcyianap
TOpUIepdl )KeTKI3y JKyHheci peTiHae KONIaHy YIIiH 3epTTENICTiH 00Iabl.

Kymvic KP Boct' M Foinvivm komumeminiy Kapoicolivlk Koa0ayviMeH scypeizineet, epanm Ne 0794/'DA4.
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N3yuyeHne BO3MOKHOCTH KAICYJIMPOBAHUS MPOTUBOTY0epKYJIe3HBIX NPeNapaToB
€ NOMOIIBIO TeJIJIAHA U MOJMIJIEeKTPOJTUTHBIX MYJIbTHC/I0€B

CraThsl MOCBSIIEHA HCCIEAOBAHUIO BO3MOXKHOCTEH KallCyIMpPOBAaHMS IPOTHBOTYOEPKYJIE3HBIX IpPENapaToB
HOJIMAJICKTPOIUTHBIME MYJIBTHCIOSAMH M3 XUTO3aHA M JEKCTpaHCylb(dara ¢ HCIOJIb30BAaHUEM B KauecTBe
MaTpullbl 6uonoanMepa rennana. IlomydeHHble Kancybl U3y4eHbl METOJOM PAacCTPOBOI NIEKTPOHHON MHUK-
pockomnuu. Onpenenena 3G (HeKTHBHOCTb BKJIOYEHHS IPOTHBOTYOSPKYJIE3HBIX MPENApaToB B KAIICYJIBI.

B.Kh.Mussabayeva, M.M.Slyamova, L.K.Orazzhanova, Z.Zh.Aripzhanova,K.B.Murzagulova
Study of possibilities of encapsulation of the antituberculous drugs

by using of gellan and polyelectrolytic multilayers

The article is devoted to research of opportunities of encapsulation of antituberculous drugs
bypolyelectrolytic multi-layers from hitosan and dextransulfate with use as a gellan biopolymer matrix. The
prepared capsules are studied by method of a raster submicroscopy. Efficiency of inclusion of antituberculous
drugs in capsules is defined.

Cepusa «Xumuns». Ne 1(81)/2016 23



B.X.MycabaeBa, M.M.CnamoBa T.6.

References

1 Annual report of the World Health Organization, 2014, http://who.int/gho/publications/en/
2 Pavlukhina S., Sukhishvili S. Adv. Drug Deliv. Rev., 2011, 63, p. 822-836.

3 Soike T., Streff A.K., Guan C., Ortega R., Tantawy M., Pino C., Shastri V.P. Advanced Materials, 2010, 22(12), p. 1392—
1397.

4 Pechenkin M.A. Multifunctional polyelectrolyte microparticles for oral delivery of recombinant insulin: PhD thesis, 2012.
158 p.; Russian state library 04201350872, http://dlib.rsL.ru/rsl.

5 Anil Kumar N., Basu Ray S., Nagaraja V., Raichur Ashok M. Materials Science and Engineering: C, 2009, 29(8), p. 2508—
2513.

6 Mustafin R.I., Bukhovets A.V., Garipova V.R., Sitenkov A.Yu., Shamsutdinova A.R., Kemenova V.A., Rombout P.,
Mooter G. Vanden. Chemical-pharmaceutical journal, 2012, 8, p. 42-46.

7 State Pharmacopoeia of the Republic of Kazakhstan. In 2 vol., 1st ed., Almaty: Zhibek Zholy, 2009, 2, p. 804.

24 BecTHuk KaparaHgmHckoro yHuBepcurteTa





