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Ilpumensemvie 6 nacmosujee 6pems Osl aedeHus myoepKyie3a HUSKOMONEKYIAPHble CUHMEMUIecKue 1eKapcmed
BbICOKOMOKCUYHbBIE U He 001a0aiom CnocoOHOCMbIO U3OUPAMENbHO NPOHUKAMb 6 hazoyumpl, K momy e ObiCmpo
BbIBOOAMCSL U3 OP2AHUBMA, He 00eCcneuusasn NpoioHeUPOBAHHO20 Oeticmeusl. [l pewenus cywecmeyioujel npooiemvl
npUMEHeHbl COBPEMEHHbIE MeMOO0bl MOOUPUYUPOBAHUS CEOUCME OUONO2UHECKU AKMUBHBIX COCOUHEHUTI COBMECTHBIM
CUHME30M AHMUOUOMUKA C 8bICOKOMONEKVIAPHLIMU COCOUHEHUSMU NYMEM BKIIOUEHUS 8 NOTUMEPLI-HOCUMENU NPOMU-
8omybOepKynesHble nPenapamyl, 4mo nO3601UL0 YeleHANPABIeHHO USMEHUMb UX PUIUKO-XUMUYECKUEe U MeOUKO-OUOO-
euyeckue ceovicmea. Llens pabomul — oyenka mexHonocU4eckux c6otUCme cyocmanyuy KOMOUHUPOBAHHO20 NPOMUBONTY-
bepkynesnozo npenapama «buomaiipuny u paspabomka comoeoil nexapcmeennol popmel npenapama. Mamepuasvl u
Memoobl. B kauecmee 006bekma uccied08anus UCnONb308aHa CYOCMAHYUs OPUSUHATIHO2O0 JIeKAPCIMEEHHO20 NPEenapamd
«Buomaripumny, nonyueHHas Ha OCHOBe BbICOKOMONCKYIAPHLIX COCOUHEHUL U CUHMEMUYECKUX NPOMUBOMYDEPKYIe3HbIX
npenapamos mMemoooM MOAeKYIAPHO20 KoHcmpyuposanus. Pesynomamet u oocyscoenue. I[lokasanvl pe3yivmamol co-
NOCMABUMENLHO20 AHAU3A TMEXHONOULECKUX CBOUCME CYOCMAanyuu OUOMAPUH U NPUSOMOBIEHHbIX MACC ¢ dobasie-
HUeM paziuiHblX aHmuppuUKYUOHHbIX 8eujecms. Beedenue anmupukyuontulx 6euecms Yayuuano mexHonocudeckue
ceolicmea cyocmanyuu. B pesynemame éenuuuna yena ecmecmsenno2o omkoca chudicanacs ¢ 42,7 oo 31-39°, a coiny-
yecms go3pacmaina 0o 2,6-3,6 2/c. 3axknrouenue. Takum obpazom, 6bLI0 UCCLEO0BAHO BIUAHUE PATUYHBIX AHIMUDPUK-
YUOHHBIX BeWeCME Ha MEXHOI02UYeCKUe C80UCMEa cyOCmanyuy npomueonyoepKyiie3no2o npenapama « buomatipuny,
Mo no360aUN0 PaA3PaAdOMAmMsb ONMUMANLHBLIL COCMAG U 20MOBYIO IEKAPCMBEHHYIO (DOPMY.

Knrouegwie cnosa: npomusonmybepkynesnvle npenapamsl, OUOMAUPUH, MEXHOI0SUYECKUe CEOUCMBA CyOCmanyuu,
anmuppuKkyuoHnvle seujecmea, meepoas 20Mosast 1eKapCmeeHnas gopma
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The low-molecular synthetic drugs, used for the treatment of tuberculosis nowadays, are highly toxic and do not
have the ability to selectively penetrate into phagocytes, besides, they are quickly removed from the body without pro-
viding a prolonged action. To solve the existing problem, modern methods of modifying the properties of biologically
active compounds by joint synthesis of antibiotic with high-molecular compounds, by incorporating antituberculosis
drugs into the carrier polymers have been applied. These methods have made it possible to purposefully change their
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physical-chemical and medical-biological properties. The aim of the work is to evaluate the technological properties
of the substance of the combined anti-tuberculosis drug “Biomayrin” and to work out its drug product. Materials and
methods. The object of the study was the substance of the original medicinal preparation “Biomayrin”, obtained on
the basis of high molecular compounds, and synthetic antituberculosis drugs by the molecular design method. Results
and discussion. The results of the comparative analysis of technological properties of the biomayrin substance and the
prepared capsular masses with the addition of various antifriction agents are shown in the article. The introduction of
antifriction agents greatly improved the technological properties of the substance. As a result, the angle of the natural
slope decreased from 42.7° to 31-39°, and the flowability increased to 2.6-3.6 g/s. Conclusion. Thus, the influence of
various antifriction agents on the technological properties of the substance of the anti-tuberculosis drug “Biomayrin”

was investigated, which allowed to work out the optimal composition of the drug product.
Keywords: anti-tuberculosis drugs, biomayrin, technological properties of the substance, antifriction substances,

solid drug product

BBenenmne. B nocneanee Bpemst BO BceM MuUpe y4a-
CTHJIMCh Cllydau TyOepKylie3a, 4To, B IEpBYIO Ouepelb,
CBA3aHO C MacCOBOM HEKOHTPOJIMPYEMOM MUIPALIUEH Ha-
CeJICHHsI CTpaH ¢ MEHee pa3BUTON MH(PACTPYKTYpOH B
pazButsie [1].

TyOepkyse3 OTHOCHTCSI K HauOoJiee TSHKCIIBIM BHY-
TPHUKIIETOYHBIM HMH(EKIHUSIM, BBI3BAHHBIM IAJIOYKAMHU
Mycobacterium tuberculosis. BeCKOHTPOIBHOCTb SIH-
JICMHOJIOTHYCCKOTO HEOIarononyns Takke 00ycCioBIie-
Ha JIEMEHTApHBIM OTCYTCTBUEM 3()(EKTHBHBIX JIeKap-
CTBEHHBIX CPEJICTB Ul OOPHOBI ¢ ATUM 3a00JIEeBaHHEM.
[TpumeHsiemMble B HacTOsIIIEe BpeMs [UIsl JIeUeHHUs TyOep-
KyJie3a HU3KOMOJICKYJISIpHBIE CHHTETHYECKUE JIEKapCTBa
BBICOKOTOKCHYHBIE U HE 00J1aJaloT CrioCOOHOCTBIO W3-
OupaTesabHO NPOHUKATH B (aroiuThl (OXKUPATENN Kile-
TOK), couepykaiiye Bo3OyauTelb TyOepKylesa, K TOMY
e OBICTPO BBIBOAATCS M3 OpraHM3Ma, He oOecreunBast
MIPOJIOHTUPOBAHHOTO ACUCTBUS, TaK KaK OHM OKa3bIBAIOT
JIUIIG JCUCTBUE HA BHCKJICTOYHBIC BO3OYAUTENN TyOep-
kynesa [1, 2].

[TosToMy mpu JedeHMH W U MOJAEPKAHHS I0-
CTOSIHHOM TEpaleBTUYECKOW KOHLEHTpPALUU IIPOTUBO-
TyOepkyné3ubix npemnapatoB (IITII) B kpoBu GOIBHBIX
Tpebyercst MHOrokparHoe BeeaeHue [1TI1, uro 3agacTyro
COIIPOBOX/IACTCSI PA3BUTHEM TSKEJIBIX TOKCHKO-ajiep-
THUECKUX PEaKIUi, MPUBOIAIINX K OTKa3y OT Teparuu
WM HapyIICHUIO PeKUMOB NMPHEMOB JiekapcTBa. K Tomy
JKe, PEryJisipHbI NpUeM NPOTHBOTYOEPKYJE3HBIX Ipe-
raparoB B OOJIBIION JTO3MPOBKE MPUBOAMUT K PA3BUTHIO
MHO>KECTBEHHOU JIEKaPCTBEHHOH YCTOWYUBOCTH [3, 4].

HawuGosee BBICOKOH aKTMBHOCTBIO 10 OTHOIICHHIO
K MHKOOAaKTepusiM TyOepKyse3a o0NaJlaloT M30HHAa3U]
u pudamnunut. [ToaToMy cTparerusi COBpeMEeHHOH XH-
MHUOTEPANHK JUIsl MAlMeHTOB C BIIEPBBIC BBISBICHHBIM
TyOEpKyJIe30M CTPOMTCSI Ha MCIOJIb30BAHUU COYETAHUS
HMEHHO 3TuX npemnaparoB. OmHako, KOMOMHHpPOBaHUE
n3oHnasuna u pudamnununa c apyrumu [TII (nupasu-
HaMHUJI, CTPETIITOMHULIUH U 3TaMOyTOIT) TO3BOJISIET JOCTHYb
MIOJIOKUTENBHBIX PE3yNIbTaTOB IPU JICYCHUH ISl OOJIb-
LIMHCTBA ManyeHToB. Hapsiay ¢ koMmOMHanuer MOHOKOM-
MTOHEHTHBIX CPEACTB, MPUMEHSIOTCS KOMOMHUPOBAaHHbBIE
[ITTI, npeacrasnstonue codoit pa3IuuHbIe CXEMBbI Jede-
Hus npenaparamu | psga. Ha ocHoBe npoTuBOTYOEpKY-
JIE3HBIX CPEJICTB MEPBOTO MOKOJIECHUS — PsJI H30HUA3UAA,
sTamOyTona, pudamnuiuH, Obu1 pa3paboTaH mpenapar
«Maiipun», o0nagaromuil BEICOKOH 3((EKTHBHOCTHIO.

Onnako, mpernapar 00j1a1aeT BBICOKOM TOKCUYHOCTBIO
U pAaoM MOOOYHBIX I(PQPEKTOB (CHMIKEHHE OCTPOTHI
3peHus, nepudepuueckas Helponarus, rojJoBHas 00Jb,
OecCOHHHMIIA, TOMpavyeHHE CO3HAHUS, TaJUIIOIMHALINY,
TOIIHOTA U Ap.) [5].

Ha coBpeMeHHOM 3Tare cTpaTreriieckiM Harpaslie-
HUEeM (DapMaleBTUKH SIBJISICTCS CO3JJaHNE HOBBIX MPOTHU-
BOTYOEPKYJIE3HBIX TPENnaparoB, MO3BOJSIONMX CHU3UTh
KaK pa3oByl0, TaK M CYTOYHYIO TE€PaleBTHUECKHE JI03bl,
410 OyleT CcHocoOCTBOBaTh CHMIKEHHMIO HArpy3KH Ha
opraHu3M OOJBHOTO M MHHUMH3UPOBATH UX IOOOYHOE
nevictBue. Jlnsi peuieHus! CyNIeCTBYIOIIEH HpOOIeMBbI
[IPUMEHEHBI COBPEMEHHBIE METObI MOANU(DHUIINPOBAHHS
CBOMCTB OMOJIOTHUECKH aKTUBHBIX COSMHEHHH COBMECT-
HBIM CHHTE30M aHTHOMOTHKA C BBICOKOMOJICKYJISIPHBIMH
COCIAMHEHUSIMH ITyTEM BKIJIIOUEHHS B ITOJMMEPbI-HOCUTE-
JI IPOTHBOTYOEPKYJIE3HbIE NIPEnapaThbl, YTO ITO3BOJIMIIO
LieJICHANPaBJICHHO U3MEHHUTh UX (DU3UKO-XUMHUYECKHE U
MEIMKO-OMOIOTHUECKHEe CBOMCTBA. cronb3ys NaHHBII
MOAXO0J, B CO3AaHUHM MOAM(HUIMPOBAHHBIX MPENapaToB
MOKHO B 3HAYUTEJIBHOW Mepe ONTHMHU3UPOBaTh (hapma-
KOKWHETUKY ¥ OMOJOCTYITHOCTh TPAJULUOHHBIX IPOTHU-
BOTYOEPKYJIE3HBIX IPENaparoB, a TaKkKe CKOPPEKTHPO-
BaTh UX HEKOTOPBIE CBOMCTBA [6—9].

Ha ocHoBe pa3nuuHbIX OHOpasznaraeMbix W OHO-
COBMECTUMBIX IIOJMMEPOB ObUIM pa3paboTaHbl JieKap-
CTBEHHbIE ()OPMBI MOKCH(IIOKCAIINHA, cIpOdIIOKCaIiHa,
soMeduIoKcanHa ¥ raTuioKcaia. beiid moryueHbl
HAHOYACTHIIBI pU(aMIUIMHa 1 TaTu(IIoKcaliHa Ha Oc-
HoBe nonumMepa Eudragit RL B 1abopaTopHbIX yCIIOBHU-
SIX Ha OCHOBE COMNOJIMMEPOB MOJIOYHOH M TIIMKOJICBOM
KHCJIOTHI, IJie Obuta rokazaHa addexTuBHas copOus
JIEKAPCTBEHHOTO BEIECTBA Ha IOJMMEpE; MPOJECMOH-
CTPUPOBaHa BO3MOXKHOCTBH PETYISIIIMU pa3Mepa YacTHIl
MOCPEJCTBOM HM3MEHEHHs TEXHOJIOTMYECKHUX Mapame-
TPOB TOJIYYEHHUsI JIEKAPCTBEHHOH (hOPMBI.

Ha ceropmsimauii e Haubosee 3(PQEKTUBHBIM
[IPOTUBOTYOEPKYIIE3HBIM [PENapaToM CUUTACTCS KOM-
OMHMpOBaHHBIN mpenapar «MalpuH», r1e OCHOBHBIMH
JICUCTBYIOLIMMH BELIECTBAMU SIBIISIIOTCS U30HHA3U/, PHU-
(dbamunuH, 3TaMOyTOJ, HO B HEKOTOPBIX KOMOHHAIIUSX
elle MMEeTCs MPa3uHaMul, KOTOPBII BBITYCKAeTCS MOJ
nazBanusimu AKT-4, 3ykoke, 3ykokc E, 3ykoke Ilmtoc,
W3o3un xomn 300 mr-H, M3okom6, M3onpoaunan, Komou-
Ty0, Matipun-I1, [Tporrnokom0, JlomukomoO u ap. Cocras
OJIHOM TabneTkn «MaiipuHy»: 3TaMOyTONa THIPOXJIOPHIA
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— 300 mr, pudammuimaa — 150 Mr u nzonuasuga — 75
mr. CyTouHasi 103a cocTaBiuseT 3—5 TabneTok B JieHb [ 1,
5, 10].

[IpotuBOTYOEpKYIE3HBIN TpenapaT KOMOMHUPOBAH-
Horo neiictBus «brnomaiipuny» Ob11 pa3padoran B MucTH-
TyTe 6noopranmueckoit xumuu AH PY3 mytem xumuue-
CKOT'O CBSI3BIBAaHUS THAPA3U1a N30HUKOTHHOBOM KHUCIIOTHI
¢ MOAM(DUIMPOBAHHBIM JHAJBJICTHIOM MOJIUTATIAKTYPO-
HOBOH KHCIJIOTHI C OCTIETYIONUM BKIIOUCHHEM 3TaMOy-
ToNa U pudaMIUIMHA B MAKPOMOJIEKYITYy HOCPEICTBOM
HOHHOM cBs3u [11, 12].

Coueranue u30HHMA3MIa, dTamOyTona u pudam-
MUIMHA BIOJb LENH MOAM(UIIMPOBAHHBIX ITOJHCAXa-
PUIOB TO3BOJMIIO CO3/aTh Iperapar, B KOTOPOM HeE
TOJBKO COYETAIOTCS CBOICTBA ATHX MpenapaTroB, HO U
MIPOSIBJISIIOTCSL HOBBIE CBOMCTBA 3a CYET €r0 MaKpOMO-
JIEKYJISIPHOM NPUPOZBI — IPOJIOHTMPOBAHHOE JIEHCTBUE,
MeMOPaHOTPOITHOCTh, U3MEHEHNE aKTHUBHOCTH, BO3MOXK-
HO cuHepreTHueckoe aeictaue u ap. Co3nanue KomOu-
HUPOBAHHOTO Tpenapara MaKpOMOJIEKYIIIPHOI MTPUPOABI
«buomaiipua» 3a CUeT yBENMYEHHUS AKTUBHOCTU (IIpH
MEHBIIIEM COJCPKAHUU OTJCIBHO B3ATHIX MPENapaToB B
MaKpOMOJIEKYJIE) ¥ IUPOTHI (HapMaKOIOTHIECKOTO JeH-
CTBHSI IPUBOJNT K 3HAUNTEIFHOMY YMEHBIICHUIO 000U~
HBIX AeicTBuii [13].

Heabro Hacrosmieil paboTsl sBIsAeTCS pazpaboTka
TOTOBOH JIEKapCTBEHHOH (HOPMBbI KOMOMHHPOBAHHOTO
MIPOTUBOTYOEpKyIe3HOTO Npenapara «bruomaitpun.

Marepuaabl U MeTOAbl. B kauecTBe oOBbeKkTa HC-
CIIeZIOBaHMA HCIIONB30BaHA CyOCTaHIIUS OPUTHHAIBHOTO
JieKapCcTBEHHOTO npenapara «buomaiipuny, nonyyeHHas
Ha OCHOBE BBICOKOMOJICKYIISIPHBIX COCAMHEHHUNA 1 CHHTE-
THYECKHUX MPOTUBOTYOEPKYIE3HBIX MPETapaToB METOIOM
MOJICKYJIIPHOTO KOHCTPYHPOBAHUSI.

KonmuecTBeHHOE conepkaHMe H30HHMA3WUIa, dTaM-
OyTtoma u pudamnuirHa B CyOCTaHIMM OWOMaWpuH U
HCCIEeIOBAaHHBIX 00pa3iax ONpenesuid CIeKTpogoTo-
MeTtprudeckuM metonoMm [12]. Ilo pesyasraram Bammnaa-
LIMOHHOW OIIEHKH CHEKTPO(POTOMETPHUCCKON METOTUKHU
coJiep)KaHue B CyOCTaHIMM: H30HWA3zuaa Obuto 1543
Macc.%, pudamnunuHa 1743 macc.% wu sTamOyTtoia
1543 macc.%.

OmnpernenieHre TEXHONIOTHUECKUX TapaMeTpoB CyO-
CTaHIIMK U UCCICAYSMbIX 00pa3ioB ((PppaKkIiMOHHOE pac-
TIpeieIeHIEe YacTHIl [0 pa3MepaMm, HaChIHAas MJI0THOCTB,
YroJl €CTECTBEHHOI'O OTKOCA, CBIMYy4eCTh, KOA(DOHUIUESHT
C)KaTHs, MPECCyeMOCTh M OCTAaTOYHAs BIAXKHOCTB) ITPOBO-
JIAITM COTJIACHO METOMKaM, n3noxkeHHbIM B ['D XIIT [13].

®opMy dYacTHIl CyOCTaHIIMM ONPENEeNSIN C MOMO-
IIBI0 ANIEKTPOHHOTO MUKpockona Leica Icc 50 ¢ 0Obek-
tuBoM 10x10/0.22. JIast 3TOr0 HEOOJBIIOE KOIUISCTBO
uccienyeMon cyocTaHuu (He MeHee S MT) MmoMelaiu
Ha MPEeIMETHOE CTEKJIO0 MUKPOCKOTIA. 3aTeM MpeIMETHOE
CTEKJIO yCTaHABIMBAJIN HA IITAaTUB MUKPOCKOIIA, HACTpa-
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uBaM (POKYCUPOBKY MHKPOCKOIA JIO MOJTY4YEHHS YETKO-
ro U300paKeHUS U JeNlald CHUMOK C TIOMOIIBIO U po-
BOW Kamepbl.

Panee B padore Illomypotosa III.A., Axmenosa O.P.
n TypaeBa A.C. [14] coobmianocs, 4To ONTHMAaJIbHOE
COOTHOIIIEHUE ISUCTBYIOMUX BemecTB Ha 100 mr Tabie-
TOYHOI Macchl mpemnapata «brnomaiipun» 6bU10 crexyto-
M

CyOcrannus u3onuasuaa — 15,0 mr + 3%;

Cy6crannus pudammnuimna — 17,0 mr + 3%;

CyOcrannus 3ramoyrona — 15,0 mr £ 3%;

[TonuranakrypoHoast kuciora — 53,0 Mr.

Hamu skcnieprMeHTanbHO OBUIO yCTAHOBJICHO, YTO
CyTOYHas J103a Mpernapara sl o0ecriedeHus] HeoOX0au-
MOTO TepareBTHueckoro 3dexra 1orKkHA OBITH HE Me-
Hee 600 Mr Mog0OpaHHON HAMU CMECH BBIIICYKAa3aHHBIX
BemiecTB [13]. TToaToMy KoMMuUeCTBO CyOCTaHIUI M30-
Huaszuaa coctasmwio 90,0 mr+3%, pudammnunuaa — 102,0
mr+3%, stamOyTona — 90,0 Mr+3%, monurasakTypoHo-
BOM KUCIOTHI — 318,0 MI' COOTBETCTBEHHO.

[Ipu pa3paboTKe TOTOBBIX JICKAPCTBEHHBIX (HOPM
niepes pa3paboTYMKaMH CTOMT 3aja4a 10 CO3JaHuI0 Ka-
YECTBEHHOTO TPOAYKTa, MMEIONIET0 HaWMEHBINYIO ce-
6ecronMocThio. Ha KaduecTBO M CTOMMOCTH TOTOBOTO
MIPOJYKTa OKa3bIBAET CBOE BIMSHHE KaK pa3pabdoTaHHbIH
COCTaB, BKJIFOYAIOIIHH pa3INYHbIC BCTIOMOTaTeIbHBIC Be-
IECTBA, TaK U BBIOPAHHBIM CIIOCOO MOTYYEHHUsT TOTOBOM
JIEKapCTBEHHOU (POPMBI.

PesysabraTrel M 00cyxaenue. HanbGonee mpoctoii
U JCHICeBOM TEXHOJOTHEHW MOJIydeHUs TBEPAbIX JieKap-
CTBEHHBIX (OPM SBISETCS CIIOCOO MPSIMOTrO MpeccoBa-
HUs TaOJETOK WM KalCyJIMpOBaHHME CyOCTaHIIMU Oe3
J00aBIeHHs BCIIOMOTaTelbHBIX BeliecTB. st oleHkH
BO3MOKHOCTH IPSAMOTO NIPECCOBaHMA HCCIeTyeMOon Mac-
Cbl HAMHU OBIIM W3YYEHBI TEXHOJIOTMYECKHUE XapaKTepH-
CTHKH CyOCTaHIIMM OMOMAaWpHH, Takue Kak (QpakKIdOH-
HBIH COCTaB, HACHIIHAS IJIOTHOCTH, YTOJI €CTECTBEHHOTO
0TKOCa, CBIMYYecTb, K03((UIIHEHT cxkaThusg U mpeccye-
MOCTh Macchl. [lomydeHHbIe pe3yibTaThl MPeACTaBICHBI
B TabmmIe 1.

Ha ocHOBaHMU pe3y/bTaToOB U3Y4YEHHsI TEXHOIOTHYE-
CKHX CBOMCTB cyOCTaHIMK OnoMaiipus (Tabi. 1) MOHO
Cc/ienath BBIBOJI, YTO BEJIMUMHA €€ TEXHOJIOTHYECKUX Ia-
paMeTpoB, TAaKMX KaK HACBIIHAsSI IUIOTHOCTH (CBOOOAHAs
U C yIJIOTHEHHEM), KO3(D(OUIMEHT CKaTusi U Tpeccye-
MOCTb CYOCTaHIIUH TTO3BOJISIOT MOJTyYaTh FOTOBBIH IPO-
JOYKT (TabJIeTKHU W/MIHM Kamcyiasl) 6e3 nobaBieHus BCIO-
MorarenbHbIX BemiecTB. OJHAKO, 3HAYCHUE ChIIYYeCTH
cyOCTaHIIMKM TIPU BHOpAIMK HAXOIAMTCS HA MUHHMAJb-
HOM ypOBHE, a CBHIMy4ecTb 0e3 BHOpanuu He yIaloch
OTIpENIeNNTh, K TOMY K€ BEJTMUMHA yIJIa €CTECTBEHHOTO
0TKOCa OKa3ajach BBIIIE PEKOMEHIYEMOro 3HaUYCHHUS, UYTO
yKa3bIBaeT Ha HEOOXOIUMOCTb YIYUIICHHUS] TEXHOJIOIHU-
YEeCKHUX CBOMCTB CyOCTaHIIHH.
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Taénuya 1 — Pe3ynvmamol uccne008anus mexnHono2uiecKux ceolicme cyocmanyuu ouomaipun

UrcnoBbIe MmoKa3arenu CootBeTcTBHE
Ne WzyueHHpIe moKa3arenu IKCIIEPUMEHTAIBHO HOPMaTHBHBIM
HOpPMAaTUBHbBIC TaHHBIC
YCTaHOBIICHHBIC JTAaHHBIM
. MTOPOIIOK TEMHO-OPaH- | MOPOIIOK TEMHO-OPaH-
1. Bremuranii Bua COOTBETCTBYET
JKEBOTO IIBETA YKEBOTO I[BETA
2. ®pakIMOHHBIA COCTaB, MKM, %o:
+500 - - -
-500 +300 19,2
-300 +200 22,8
-200 +150 27,2
-150 +100 25,0
-100 4,6
3. | HaceimHas miaoTHOCTH (CBOOOIHO Ha-
ChIIIaHHast), Kr/M° 688 > 600 COOTB.
4. | HachimHas II0THOCTS (C YIUIOTHEHU-
em), Kr/m> 870 > 600 COOTB.
5 | Yromn ecTecTBEHHOIO OTKOCA, Ipaayc
42,7 20,0-40,0 HE COOTB.
6 CeiryyecTs (IIpy BHOpaIum), /c 3,1 3,0-6,5 (ynoB.) COOTB.
7 Crrmrydects (6e3 BuOpanun), r/c HE yJIaeTCs ONPENIeNUTh 3,0-6,5 (ymoB.) HE COOTB.
8 Koaddurmenr cxarus 2,95 >2.0 COOTB.
9 [IpeccyemMocTh Macchl, T/MM 1,66 >1,0 COOTB.
10 OcTarouHas BIaKHOCTh, % 4.8 He 6oitee 5,0 COOTB.

W3-3a HECOOTBETCTBHSI BBIMICYMOMSHYTBIX TEXHO-
JIOTHYECKNX CBOHCTB CYOCTAaHIIMM PEKOMEHIYEMbIM
3HAUEHUsIM, TOTOBasl TBEpAAs JIEKapCTBEHHas (opma
HE MOXET OBITh MoiTydeHa 0e3 100aBIeHHs BCIIOMOTa-
TEJIBbHBIX KOMIIOHEHTOB. UTO OBITIO TaKXkKe SKCIIEPHUMEH-
TaJbHO MOATBEP)KICHO B PE3yJbTaTe MPECCOBAHUS Ha
nmaboparopHOoM TuAponpecce npu nasieann 120 MIla
9KCIIEPUMEHTAJIBHBIX 00pa3noB Tabmetok (macca 0,5
r u quametp 11 mm). [TomydueHHbie 006pasnbl TabIeTOK
HE OTBEYAJIH TPEOOBAHMAM IMOKA3ATEINS IIPOYHOCTH Ha
M3JI0M» W OZHOPOJHOCTH No3upoBaHus. K Tomy ke B
IpoIiecce MPECCOBaHMS CyOCTAaHIUS Ype3MEPHO MpH-
JUIMana K MyaHCOHaM. J|OTIOMHUTENbHOE OIyAPHBAHNE
MaTPHIIBI CTEAPaTOM KaJbIHs (CKOIB3SIIEe BEIIECTBO)
MTO3BOJIMIIO JIMIITh OIYYNTh CIIPECCOBAHHbBIC TaOIETKH,
OJTHAKO, TaHHbIE TAOJIETKN OBUIN HEIMPOYHBIMH H JIETKO
KPOIIHITUCH.

B pesynbrare mepBoil cepuu SKCIEPUMEHTOB OBLITO
BBIBJICHO, YTO M3-3a HEAOCTATOUHBIX TEXHOJIOTHIECKUX

g

XapaKTepUCTUK CcyOcTaHImMy OnoMaiipwH, dmcTas cyo-
CTaHIHUS HE NPHUTOJHA JUIA TOJY4YEeHHs TBEpIOH rorto-
BOI1 JIeKapCTBEHHOH (opMBI Tipenapara 6e3 mo0aBIeHUs
BCIIOMOT'aTeJIbHBIX BEIIECTB.

[IpuaMMas Bo BHIMaHHE TOT QaKT, 9To (hopMma u pas-
Mep YacTHUIl CyOCTaHIIMU TaKKe MOXKET OKa3bIBaTh CBOEC
BIIMSIHUE HA TEXHOJIOTHYECKHE CBOMCTBA MOPOLIKOB, MBI
TpoBeny n3ydeHune GpopMel yacTuil cyocranimm. Vccre-
JIOBaHUE [MO3BOJIMIIO YCTAHOBHTb, YTO YACTHIIBI HCCIIENY-
eMOif CyOCTaHIINN UMENTN CMEIIaHHyI0 popMy (TTacTHH-
KH ¥ manoukw) (puc. 1).

W3 nutepaTypHBIX WCTOYHUKOB M3BeCTHO [15, 16],
YTO YaCTHUIIBI IUTACTHHYATON (POPMBI 00J1aTal0T MEHBIIEH
CBITYYECTBIO M MEHBIIMM HACBIITHBIM OOBEMOM, 4YeM
PaBHOCTOPOHHHUE YACTHIIBI, a MOPOLIKH B BHIE MaJIOYSK
XapaKTePU3YIOTCs KaK He 00JIaIaroniue Xopourei Chly-
9eCThIO, YTO M OOBSCHSIO HEOTHOPOIHOCTH TO3HPOBA-
HUS [TOPOIIKA B MaTPHILY IPECC-MHCTPYMEHTa U HEOIHO-
POIHOCTH TabJIETOK TIO Macce.

h|

il

Pucynok 1 — Cuumok cyocmanyuu OUOMaupun ¢ UCnoab306anuem MUKpOCKona
c yeenuuenuem 6 10x10 pazmepe
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Kak ormedanoch paHee, CONIACHO 3KCIIEPUMEHTaIIb-
HBIM JIAaHHBIM, TIPUBEJICHHBIM B TabnuIie 1, TeXxHomornye-
CKHeE CBOMCTBa CyOCTaHIIMM ITpernapara He COOTBETCTBOBA-
JIM TIPEBSIBISIEMbIM TpeOOBaHUsIM (YIOJI €CTECTBEHHOTO
oTkoca—42,7; celllydecTh IpH BUOpaIyy -3,1; ChImy4ecTh
0e3 BUOpanuu — He yIaoCh OnpenenuTh). Js ux yimyu-
LICHMs, T.€. CHIDKCHHUS HEXKENaTeJbHOTO BO3JICHCTBUS
UMeroIIeics: pOPMBI YaCTUI] CYOCTAHIIMU U YBEIMUYCHUS
€€ CBIITyYeCTH, Mbl M3y4YHJIN BIUSHUE PA3IUYHbBIX aHTHA(-
PHMKIMOHHBIX BEIIECTB Ha TEXHOJIOTHYECKUE CBOMCTRA I10-
JIy4EHHBIX Macc (cTeapar Kajblusi, CTeaprHOBasi KUCIIOTA,

KapToesbHbI Kpaxmai, Taibk, adpocua u [190-4000
MONUATHIICH OKcua). KommuecTBO m00aBsieMbIX HaMu
AHTU(PUKIIMOHHBIX BEIIECTB OBIJIO B COOTBETCTBUH C J0O-
IMycTUMBIMU TpeboBanusmu [17-19] u cooTrBeTcTBOBANO
paHee MoJy4eHHOH anpropHON HH(OPMAIIHH.

Tak, B Tabnuile 2 mpeacTaBlieH KOJIMYECTBEHHBIN
cocraB Haubosee MEepPCIeKTHBHBIX 00pa3loB Macc, Mo-
JYYCHHBIX TIPU T00aBICHUH B CyOCTaHINIO OHOMaliprHa
(cMech M30HMA3uAa, pudamnuimHa, TamOyTona U Io-
JIUTaJIAKTYPOHOBOW KHMCJIOTBI) PA3IMYHBIX aHTU(QPHUKIIN-
OHHBIX BEIIECTB.

Tabnuuya 2 — O6pa3zyst nonyuennvix cocmaeos npenapama «buomaiipuny

KOMIOHEHTEL MT KonnuecTBeHHOE cofep)kaHne KOMIOHEHTOB, B MT *

’ 1 2 3 4 5 6 7
CyOcTannus 6uomaiipua | 600 600 600 600 600 600 600
Kpaxwman - - - - - 12,0 -
Tanbk 6,0 - - - - 9,0 -
Kanbuus creapar - - - 6,0 12,0 - -
Abdpocun - 6,0 - - - - -
1150-4000 - - 18,0 - - - -
CreaprHOBas KACIOTA - - - - - 6,0
OOmast Mmacca, Mr 606,0 604,0 618,0 606,0 612,0 621,0 608,0

* Konuuecmeennoe co@epofcanue BCHOMO2ANMENbHbIX 6eUiecmes 6b110 6bl6p(lH0 HA OCHOBAHUU npedeapumeﬂbﬁod cepuu sKkcne-

pumeHmoes

B Tabnuie 3 mpencTaBiacHbl TEXHOJIOTHYECKHE I10-
KazaTeny HKCIEPUMEHTAIBHBIX 00pa3loB CyOCTaHIUH

OnoMalipuH ¢ aHTHU(QPHUKIMOHHBIMH BEIIECTBAMH IIPH
Pa3IMYHON KOHIIEHTPALUH.

Taénuya 3 — Pe3ynvmamot uccie008anus mexHonouiecKux ceoicme IKCnepuUMeHmaibHulX 00pasyoe
npenapama «buomaipuny

Oopazen

No H3yyenHble noka3aresu 1 5 3 a 5 6 7

| Hacpimnast mmoTHOCTh (CBOOOTHO 637 685 675 690 695 670 639

HAChIAHHAs), KI/M>

2 | HachImHast TIIOTHOCTS (C YIUIOTHEHHEM), KT/M® | 865 850 830 886 893 871 884
3 | Yron ecTeCTBEHHOIO OTKOCA, IPAyC 37-39 | 37-39 | 38—40 | 31-32 | 31-32 | 36-37 | 31-32
4 | CpimyuecTs (ipu BHOpauu), r/c 35 39 3,4 5,3 5,4 43 53
5 | Cemydgects (0e3 BuOpamnmn), r/c 2,6 3,2 2.9 34 3,6 3,2 34
6 | Koaddummenr cxarus 2,95 2,95 2,95 2,95 2,95 2,95 2,95
7 | IIpeccyeMocTh Macchl, I/MM 1,66 1,66 1,66 1,66 1,66 1,66 1,66
8 | OcrarouHas BIa)KHOCTh, % 4.8 4,7 4.7 4,7 4.8 4.8 4.9

Kakx MO)XHO HaOIIOAATh M3 MOIYYEHHBIX HKCIICPH-
MEHTAIBHBIX pe3ylnbTaroB (Tabn. 3), moOaBieHWe aH-
TU(QPUKIMOHHBIX BELIECTB MPUBOAWIO K ITOBBIIICHUIO
HaCBIMHON IUIOTHOCTH M CHIIyYeCTH 00pa3IoB, a yroi
€CTECTBEHHOTO OTKOCAa y 00pa3IOB CHIIKAJICS, YTO YKa-
3bIBAJIO Ha CYIIECTBEHHOE YITy4IICHHWE CBOMCTB IIpec-
cyemoii Maccel. Ha Benmunny xoaunmenra cxarus u
IIPECCyeMOCTh Macchl A00aBIeHHE AaHTU(QPUKIIMOHHBIX
BEIIECTB HE OKA3bIBAJIO BIMSHUSI.

Mo »dpdexTHBHOCTH, UCTIONB30BAHHBIC AaHTH(PHUK-
IIMOHHbIE BEIIECTBA PACIOJIATAINCH B CIEAYIOEeH mo-
CIIEZI0BATEIBHOCTH: KaJbLUsI CTeapaT/cTeaprHHOBasi KHC-
JIOTa — Kpaxmall — a’3pocuil — NOIM3TUiIeHOKeua-4000
— CMECh Kpaxmaya U TaJlbKa.

W3 pa3paboTaHHBIX COCTABOB Ipenapara HanoOoiee
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ONTUMAIIEHBIMU SIBISTFOTCS 00pas3msl 4, 5 u 7. Ilpu mo-
JMyYSeHUH TaHHBIX 00pa3oB HAMH OBLIH HCIOIH30BAHBI
creapar Kajplus (0Opasen 4 u 5) U cTeaprHOBAsI KHCIIO-
Ta (obpaszer 7).

W3 nutepaTypHBIX UCTOYHUKOB H3BECTHO, YTO COJH
CTeapUHOBOM KUCIIOTHI O0JIee YCTOMYHMBHI IT0 CPABHEHIIO
¢ camoii kucioToit [20]. B cBs3u ¢ 3TUM, BEIOOp OBLT
OCTaHOBIICH Ha CTeapare KalbITHsl.

[Nokazaremn st 0Opa3oB 4 U 5 CYIIECTBEHHO HE OT-
JIMYAJIHACh, XOTS U TOIYYeHHsT 00paslia 5 HCIIoIb3yeTcs
JIBOMHOE KOJTMYIECTBO KAIBIMS cTeapara. [lostomy ms wc-
KITFOYEHHs] HEOOOCHOBAHHOTO PACX0/[a aHTU(PPUKIIMOHHOTO
BEIIICCTBA W, IPUHUMAs BO BHUMAaHHE TOT (PAKT, YTO TPH
YBETHMYICHUN CONCPKaHUS aHTH(PUKIIMOHHOTO BEIIECTBA
YXYIIIaeTCs pacmagaeMoOCTh TOTOBOTO JIEKAPCTBEHHOTO
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CpECTBA, B Ka4eCTBE ONTHMAILHOTO HAMH ObUT BBIOpaH
cTeapar Kajiblusl B KOHIEHTpauu 1% ot o0rieit Macchl.

Kak orMeuanock paHee, pa3oBas 71032 aKTHUBHBIX Be-
mecTB npemnapara «buomaiipua» cocrasiser 600 mr. [Tpu
MOTy4eHUH TOTOBOHM JICKApCTBEHHOW (hOpPMBI Ipemapara
B BUJIE TAOJETOK, X CPEIHsIsI Macca U pa3Mep € y4eTOM
HEOOXOAMMOCTH T00ABIIEHHUS BCIIOMOTaTEIbHBIX BEIECTB
(aHTH()PUKINOHHBIX, CBS3BIBAIOIINX, PA3PBIXJISIONINX H
Ip.) Oyaer ciuimkoM Oonbiion. M mosToMy MoydeHHbIe
TabneTky OymyT HEYTOOHBI K IPUMEHEHHUIO.

A TIpY M3TOTOBJICHWHM TIperapara B BUJE Karcyd U3
BCIIOMOTATEIbHBIX BEMIECTB OyJEeT JT00aBISATHCS TOIHKO
cTeapatr Kaibliusg B komudecTtBe 1%. Macca 3amoinHse-
MOTO BEIIECTBa, B OTOM CIyyae, COCTaBUT BCETO JIHIIb
606 MT, U YITAKOBKU Y€ro JOCTATOYHO HMCIIOJIb30BaHUE

karcyn Ne0. K Tomy e Tpu M3rOTOBIEHUH KaTCyIbHOM
JIeKapCTBEHHOW (OPMBI Oy/yT MCKIIIOUEHBI HEKOTOpbIE
TEXHOJIOTUYECKHUE CTaJluu, TaKHC KaK YBJIQXXKHCHUC,
rpaHyJIMpOBaHUe, CYIIKa, MPECCOBAHUE, YTO IMO3BOJIUT
CHHM3MTh Ce0ECTOMMOCTh FOTOBOIO Ipernapara. B cBsizu
C 4eM, B KaueCTBE ONTUMAJIbHON BBIOOD IMaJI Ha KaICyIb-
HYIO TOTOBYIO JIeKapcTBeHHYI0 (hopmy npernapara «buo-
MaiipuH» co cpeaHeit maccoi — 606 mT.

3akouenune. Takum 00pa3oM, OBLIIO HCCIICIOBAHO
BJIMSAHUC Pa3JIMIHBIX aHTI/I(pr/IKHI/IOHHBIX BCIICCTB Ha
TEXHOJIOTHUECKHE CBOMCTBA CyOCTaHIMU TPOTHBOTY-
OepKyJie3HOTO TIpernapara « brnoMaiprHy, 4TO MO3BOIUIIO
paspaborarh ONTHMAJIBHBI COCTaB M TOTOBYIO JIeKap-
cTBeHHY0 hopmy B Buae Karcyi1 NeO co cpeneii Maccoit
606 mr.

Introduction. Recently, the number of cases of
tuberculosis has increased globally, primarily due to
uncontrolled mass migration of the population of the
countries with less developed infrastructure into the de-
veloped ones [1].

Tuberculosis refers to the most severe intracellular in-
fections caused by Mycobacterium tuderculosis bacillus.
The lack of control over epidemiological problems is also
due to the lack of effective medicines to fight this disease.
The low-molecular synthetic drugs, currently used for
the treatment of tuberculosis, are highly toxic and do not
have the ability to selectively penetrate into phagocytes
(cell-eaters) containing the causative agent of tuberculosis.
They are quickly removed from the body without provid-
ing a prolonged action, since they have only an effect on
extracellular pathogens of tuberculosis [1, 2].

Therefore, in the treatment and maintenance of a
constant therapeutic concentration of anti-tuberculosis
drugs (ATD) in the blood of patients, repeated admin-
istration of antituberculosis drugs is required, which is
often accompanied by the development of severe tox-
ic-allergic reactions leading to withdrawal of therapy or
disruption of drug regimens. In addition, a regular use
of antituberculous drugs in a large dosage leads to the
development of multiple drug resistance [3, 4].

The highest activity against mycobacteria of tuber-
culosis is isoniazid and rifampicin. Therefore, the strate-
gy of modern chemotherapy for patients with newly di-
agnosed tuberculosis is based on using a combination of
these drugs. However, the combination of isoniazid and
rifampicin with other ATD (pyrazinamide, streptomycin
and ethambutol) allows to achieve positive results in
treatment for the majority of patients. Along with a com-
bination of monocomponent agents, combined ATD are
used, representing different regimens for treatment with
drugs of the first series. Based on the first-generation an-
tituberculosis drugs — a series of isoniazid, ethambutol,
rifampicin — “Mayrin”, the preparation of high efficien-
cy, was worked out. However, the drug has high toxicity
and a number of side effects (decreased visual sharpness,
peripheral neuropathy, headache, insomnia, confusion,
hallucinations, nausea, etc.) [5].

At the present stage, the strategic direction of phar-

maceutics is the creation of new anti-tuberculosis drugs
that can reduce both single and daily therapeutic doses,
which will reduce the burden on the patient’s body and
minimize their side effects. To solve the existing problem,
modern methods of modifying the properties of biologi-
cally active compounds by joint synthesis of antibiotic
with high-molecular compounds, by incorporating antitu-
berculosis drugs into the carrier polymers, have been used,
which has made it possible to purposefully change their
physical-chemical and medical-biological properties. Us-
ing this approach to create modified drugs, it is possible to
optimize the pharmacokinetics and bioavailability of tradi-
tional antituberculosis drugs to a significant extent, as well
as to adjust some of their properties [6-9].

Based on various biodegradable and biocompatible
polymers, the drug forms of moxifloxacin, pro-floxacin,
lomefloxacin and hatifloxacin have been developed. Ri-
fampicin and hatifloxacin nanoparticles were prepared
on the basis of Eudragit RL polymer in laboratory con-
ditions, based on copolymers of lactic and glycolic acid,
where effective sorption of the drug substance on the
polymer was shown and the possibility of regulating the
particle size by changing the technological parameters of
the preparation of a dosage form was demonstrated.

Nowadays, “Mayrin”, a combined preparation, is
considered the most effective antituberculous drug where
the main active substances are isoniazid, rifampicin, eth-
ambutol, while in some combinations there is still pyr-
azinamide, which is produced under the names AKT-4,
Zukox, Zukox E, Zukox Plus, Isozid Comp 300 mg-H,
Isocomb, Isoprodian, Combitub, Mayrin-P, Prothiocomb,
Lomikomb, etc. The composition of one “Mayrin” tablet
is: ethambutol hydrochloride 300 mg, rifampicin 150 mg
and isoniazid 75 mg. The daily dose is 3-5 tablets per day
[1,5,10].

The anti-tuberculosis preparation of the combined
action “Biomayrin” was developed at the Institute of
Bioorganic Chemistry of the Academy of Sciences of
Uzbekistan, by chemical binding of isonicotinic acid hy-
drazide with the modified dialdehyde of polygalacturonic
acid, followed by the incorporation of ethambutol and ri-
fampicin into the macromolecule through ionic bonding
[11,12].
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The combination of isoniazid, ethambutol and rifam-
picin along the chain of modified polysaccharides allowed
to create a drug in which not only the properties of these
preparations combine, but new properties are manifested
due to their macromolecular nature — a prolonged action,
membrane-tropicity, activity change, probably, synergistic
action, etc. A combined preparation of macromolecular
nature “Biomayrin” results in a substantial reduction of
side effects due to the increase in activity (with a smaller
content of separately taken drugs in the macromolecule)
and latitudes of pharmacological action [13].

The aim of this work is to develop the ready-made
dosage form of the combined anti-tuberculosis drug
“Biomayrin”.

Materials and methods. The substance of the orig-
inal medicinal preparation “Biomayrin”, obtained on the
basis of high-molecular compounds and synthetic anti-
tuberculosis drugs by the molecular design method, was
the object of the study.

The quantitative content of isoniazid, ethambutol
and rifampicin in the biomayrin substance has been de-
termined in the studied samples by the spectrophotomet-
ric method [12]. According to the results of the validation
of the spectrophotometric procedure, the contents of iso-
niazid, rifampicin and ethambutol in the substance were
the following: isoniazid was 15 £+ 3 wt %, rifampicin —
17 + 3 wt % and ethambutol — 15 £ 3 wt %.

Determination of the technological parameters of the
substance and capsular masses was carried out according
to the methods described in the SP XIII [13].

The shape of the substance particles was determined
using a Leica Icc 50 electron microscope with a 10x10 /
0.22 objective. These lens have the greatest field of view
and are mainly used as a finder for preliminary inspec-
tion of particles and selection of areas for a more detailed

study. A small amount of the tested substance (not less
than 5 mg) was placed on a microscope slide. Then, the
slide was mounted on a microscope tripod, the micro-
scope was focused until a clear image was obtained, and
the picture was taken with a digital camera.

Earlier in the paper by Shomuratov Sh.A, Akhme-
dov O.R. and Turaev A.S. [14] it was reported that the
optimal ratio of active ingredients per 100 mg of tablet
weight of the “Biomayrin” preparation was as follows:

The isoniazid substance — 15.0 mg + 3%;

The substance of rifampicin — 17.0 mg + 3%;

The substance of ethambutol — 15.0 mg + 3%;

Polygalacturonic acid — 53.0 mg.

We have experimentally ascertained that the daily
dose of the drug to provide the necessary therapeutic ef-
fect should be at least 600 mg of the selected mixture
of the substances mentioned above [13]. Therefore, the
quantity of isoniazid substances was 90.0 mg + 3%, ri-
fampicin — 102.0 mg + 3%, ethambutol — 90.0 mg + 3%,
polygalacturonic acid — 318.0 mg, respectively.

When developing drug products, the developers are
faced with the task of creating a quality product at the
lowest cost. The quality and cost of the drug product has
its influence on both — the developed composition, which
includes various auxiliary substances, and the chosen
method of obtaining the drug product.

Results and discussion. The simplest and cheapest
technology for the preparation of solid dosage forms is
the method of direct compression of tablets without the
addition of auxiliary substances. To assess the possibility
of direct pressing of the investigated mass, we studied
the technological characteristics of biomayrin substance
such as fractional composition, bulk density, the angle of
the natural slope, flowability, compression ratio and mass
compressibility. The results are shown in Table 1.

Table 1 — Study results of biomayrin substance technological properties

S Numerical indicators Correspondence
Ne The studied indicators Experimentally Normative data to normative data
ascertained
Powder of dark- Powder of dark-or-
1 Appearance Corresponds
orange color ange color
2 Fractional composition, MCM, %:
+500 - - -
-500 +300 19.2
-300 +200 22.8
-200 +150 27.2
-150 +100 25.0
-100
3 | Bulk density (freely poured), kg/m? 688 > 600 Corresponds
4 | Bulk density (with compaction), kg/m? 870 > 600 Corresponds
5 Angle of natural slope, degree 427 20.0-40.0 Does not
correspond
6 Flowability (in vibration), g/s 3.0-6.5 (sat.) Corresponds
7 | Flowability (without vibration), g/s Not possible 3.0-6.5 (sat.) Does not
to determine correspond
8 Pressure coefficient 2.95 >2.0 Corresponds
9 Compressibility of mass, g/mm 1.66 >1.0 Corresponds
10 Residual moisture, % Not more than 5.0 Corresponds
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Based on the results of the study of the technological
properties of the biomayrin substance itself (Table 1), it
can be concluded that the value of the technological pa-
rameters of the substance, such as bulk density (free and
compacted), the compression ratio and the compressibil-
ity of the substance make it possible to obtain the fin-
ished product (tablet and / or capsule form) without the
addition of excipients. However, the value of flowability
of the substance under vibration is at the minimum level,
and the flowability without vibration could not be deter-
mined, besides, the magnitude of the angle of the natural
slope was higher than the recommended value, which in-
dicates the necessity to improve the technological prop-
erties of the substance.

Due to the discrepancy of certain technological prop-
erties of the pure substance with the recommended val-
ues, the solid drug product cannot be obtained without
the addition of auxiliary components.

This was also experimentally confirmed by pressing
the experimental samples of tablets (weight 0.5 g and di-
ameter 11 mm) on a laboratory hydropressure at the pres-
sure of 120 MPa. The obtained samples of tablets did not
meet the requirements of the indicator “breaking strength”
and homogeneity of dosing. Besides, in the process of

T

As notified before, according to the experimental
data given in Table 1, the technological properties of
the preparation substance did not meet the requirements
(the angle of the natural slope was 42.7, the flowabili-
ty at vibration was 3.1, the flowability without vibration
could not be determined). To improve them, i.e. the re-
duction of the undesirable effects of the plate form of
the substance particles and the increase of its flowability,
we studied the influence of various antifriction agents
on the technological properties of the tablet mass (calci-
um stearate, stearic acid, potato starch, talc, aerosil and
PEO-4000 polyethylene oxide). The amount of antifric-
tion substances we added was in accordance with the per-
missible requirements [17—19] and corresponded to the
previously obtained a priori information.

Thus, Table 2 shows the quantitative composition of
the most promising samples of the tablet mass obtained
by adding biomayrin (a mixture of isoniazid, rifampicin,
ethambutol and polygalacturonic acid) to the substance
and various antifriction substances.

pressing, the substance excessively adhered to the punch.
Additional powdering of the matrix with calcium stearate
(sliding agent) allowed to only obtain compressed tablets.
However, these tablets were fragile and easily crumbled.

As a result of the first series of experiments it was
revealed that due to insufficient technological character-
istics of the biomayrin substance, the pure substance is
not suitable for the preparation of the drug product of
the preparation without addition of auxiliary substances.

Taking into account the fact that the shape and size
of the particles of the substance can also have an effect
on the technological properties of the powders, we con-
ducted a study of the shape of the particles of the sub-
stance using the Leica Icc 50 electron microscope with
a 10x10 / 0.22 objective. The study made it possible to
ascertain that the particles of the investigated substance
had a plate-like shape and a rod shape (Fig. 1).

It is known from literature sources [15, 16] that
platelet-shaped particles have less flowability and less
bulk volume than equilateral particles, and rod-shaped
powders are characterized as not having good flowabili-
ty, which explains the heterogeneity of the powder dos-
age in the matrix of the press tool and heterogeneity of
tablets by weight.

-
I

Figure 1 — Snapshot of the substance biomayrin using a microscope with increase in 10x10 size

In Table 3 technological parameters of experimental
samples of biomayrin substance with antifriction sub-
stances at different concentration are presented.

As it can be seen from the experimental results ob-
tained (Table 3), the addition of antifriction substances
led to the increase in the bulk density and flowability of
the samples, the angle of the natural slope in the sam-
ples decreased, which indicated a significant improve-
ment in the properties of the pressed mass. The addition
of antifriction substances had no effect on the magni-
tude of the compression coefficient and mass compress-
ibility.

As for the efficiency, the used antifriction substances
were arranged in the following sequence: calcium stea-
rate / stearic acid — starch — aerosil — polyethylene ox-
ide-4000 — a mixture of starch and talc.

Samples 4, 5, and 7 are the most optimal of all the
formulations developed. When preparing these samples,
we used calcium stearate (Samples 4 and 5) and stearic
acid (Sample 7).
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Table 2 — Samples of the capsular mass of “Biomayrin” preparation

Tablet mass Tablet mass composition, mg *
components, mg 1 2 3 4 5 6 7
Biomayrin substance 600 600 600 600 600 600 600
Starch - - - - - 12.0 -
Talc 6.0 - - - - 9.0 -
Calcium stearate - - - 6.0 12.0 - -
Aerosil - 6.0 - - - - -
PEO-4000 - - 18.0 - - - -
Stearic acid - - - - - 6.0
Total mass, mg 606.0 604.0 618.0 606.0 612.0 621.0 608.0

* The quantitative content of auxiliary substances was chosen on the basis of preliminary series of the experiment

Table 3 — Study results of technological properties of capsular mass samples of “Biomayrin” preparation

C Sample
Ne The studied indicators
1 2 3 4 5 6 7

1 Bulk density (freely poured), kg/m? 687 685 675 690 695 670 689
2 Bulk density (with compaction), kg/m? 865 850 830 886 893 871 884
3 Angle of natural slope, degree 37-39 | 37-39 | 3840 | 31-32 | 31-32 | 36-37 | 31-32
4 Flowability (in vibration), g/s 35 3.9 34 53 5,4 4,3 53
5 Flowability (without vibration), g/s 2.6 3.2 2.9 34 3.6 32 34
6 Pressure coefficient 2.95 2.95 2.95 2.95 2.95 2.95 2.95
7 Compressibility of mass, g/mm 1.66 1.66 1.66 1.66 1.66 1.66 1.66
8 Residual moisture, % 4.8 4.7 4.7 4.7 4.8 4.8 49

It is known from the literature sources that the salts
of stearic acid are more stable in comparison with the
acid itself [20]. In this regard, we decided on calcium
Stearate.

The indices for Samples 4 and 5 did not differ sig-
nificantly, although a double amount of calcium stearate
was used to obtain Samples 5. Therefore, in order to avoid
unreasonable consumption of antifriction substance and
taking into account the fact that with the increase of an an-
tifriction substance in the content the disintegration of the
drug product worsens, calcium stearate at the concentra-
tion of 1% of the total mass was chosen as the optimal one.

As notified before, a single dose of active substances
of the drug “Biomayrin” is 600 mg. When preparing the
drug product in the form of tablets, their average weight
and size will be too large because of the necessity for
adding auxiliary substances (antifriction, binding, loos-
ening, etc.). And therefore the resulting tablets will be
inconvenient to use.

And while producing the preparation in the form
of capsules, only calcium stearate in the amount of 1%
will be added (from all the auxiliary substances). In this
case the mass of the substance to be filled is only 606
mg, and it is enough to use capsules No. 0 for packing.
Moreover, in the process of manufacturing the capsule
dosage form, certain technological steps such as moist-
ening, granulation, drying, pressing will be eliminated,
which will reduce the cost of the final product. There-
fore, the optimal decision was in favor of the capsule
drug product of the Biomyrin preparation with the aver-
age weight of 606 mg.

Conclusion. Thus, the influence of various anti-
friction substances on the technological properties of
the substance of the anti-tuberculosis drug “Biomay-
rin” was investigated, and that made it possible to de-
velop the optimal composition of the drug product in
the form of capsules No. 0 with an average mass of
606 mg.
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