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Bormpocsr noBeiieHus 3pPexTuBHOCTH
POTUBOTYOEPKYJIE3HON Tepaui OCTAIOTCS
OJIHUMHM U3 aKTyalbHbIX. IHTEpec k ucce-
JIOBAaHUIO OOYCIIOBJIEH BBICOKMM YPOBHEM
3aboneBaemMoctu TyOepkyne3oM B Kazax-
crane u Poccuiickoit @enepannu B HaCTOS-
iee BpeMsi, B TOM YHCJIe C TIPUOOPETEHHOM
JIEKapCTBEHHOM yCTOWYMBOCTHIO. OnHOMU
U3 TPUYUH, CIOCOOCTBYIOIIUX Pa3BUTHUIO
MpUOOpPETEHHON JIEKapCTBEHHOM YCTOWYH-
BOCTHU, SIBIISIETCSI HAPYIICHUE PEXKUMA WU
MPEPHIBAHKE MMAIIMEHTAMU JICUEHUS B CBSI3H
C BBICOKOM TOKCHYHOCTBIO MPOTHUBOTYOEp-
KYJIE3HBIX MPEIapaToB.

Leablo uccnenoBaHus sBIsIICS 0030p
JICKapCTBEHHBIX (POPM, HUCHOIB3YEMBIX B
HACTOSIIIIEE BPEMsI MPOTUBOTYOEPKYIE3HBIX
JIEKapCTBEHHBIX MPENAapaToB U IyTEH HX
COBEPILICHCTBOBAHMUSI.

Metoabl. MccnenoBanue  mpoBene-
HO Ha OCHOBAaHMM aHajW3a HAyYHOW Oa3bl
(eLIBRARY, PubMed, Cyberleninca), na-
teHTHOM (kzpatents), cmpaBounoit (Kiu-
dap, Peructp nekapcTBEHHBIX CPENCTB) U
TEXHUYECKOMN JTUTEPATYPHI.
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Interest to research in the development of
new formulations of antituberculosis drugs
due to the high incidence of tuberculosis in
the Republic of Kazakhstan and the Russian
Federation nowadays, including with ac-
quired drug resistance. The reason for the
development of acquired drug resistance is
to interrupt the treatment of patients is the
high toxicity of antituberculosis drugs. The
improving the efficiency of antituberculosis
therapy remains one of the most pressing.

The aim this study was to review the
dosage forms of antituberculosis drugs cur-
rently used and the ways to improve them.

Methods. The study was conducted on
the basis of scientific analysis (eLibrary da-
tabase, PubMed, Cyberleninca), patent (kz-
patents), reference (Klifar, Drugs register)

and technical literature.
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Pesyabrarsl. BbIsiBIEHO, YTO MPOTHUBO-
TyOepKyJIe3HbIE TPEnapaThl BBITYCKAIOTCS
B opme TabJIEeTOK, KaIlCyll, TPaHysl I Tie-
POPATLHOTO TIPUMEHEHHSI M MHBEKIIMOHHBIX
pacTtBopoB. OTMEUEHBI OCHOBHBIE TPEHMY-
IIECTBA M HEOCTATKU UCTIONB3YEMbBIX Mepo-
paJIbHBIX JIEKAPCTBEHHBIX (POPM: TaONETOK,
B TOM YHCJIE€ TOKPBITHIX OOOJOYKOM, IHC-
MEePrupyeMbIXx TalONIeToK, KOMOMHHUPOBAH-
HBIX TaOJETOK, Karcys, TpaHyj, CHPOIIOB,
cycnien3uii. Ilpocnexena HEOOXOIUMOCTH
pa3paboTKu ¥ BHEIPEHUS B MPAKTUKY JIET-
CKHUX JIGKAPCTBEHHBIX ()OPM IPOTUBOTYOEP-
KYJIE3HBIX IpenaparoB. Mmerorcs naHHBbIE,
KacaroIluecsi COBPEMEHHBIX HMCCIE0BAaHUN
B 00J1aCTH MCIOJIb30BaHUS MHIAJSIIMOHHBIX
JIEKapCTBEHHBIX (PopM Juis JieueHus: Tyoep-
Kyne3a. OTMeUeHa NepCIeKTUBA COBEPILICH-
cTBOBaHUs 3()(HEKTUBHOCTH HANPABICHHOTO
MHTIUOHHOTO BO3JECHCTBUS pa3IMYHbIX
MIPOTUBOTYOEPKYJIC3HBIX HMMMOOHMIN30BaH-
HBIX JIEKAPCTBEHHBIX MIPENapaToB B COCTABE
JUIIOCOM, HEOCOM, HAHOKAICyl, MHLEII,
MHKPO- ¥ HaHodacTUll. OnucaHa neperekTy-
Ba MCTIOJIb30BAHMUS PEKTAIbHBIX JIEKAPCTBEH-
HbIX (popM. OTMEUYEHBI JOCTOMHCTBA U HEJI0-
CTaTKU WHBEKIMOHHOTO CI0CO0a BBEICHHUS
npenaparoB B IPOTUBOTYOEPKYJIE3HOMU Tepa-
nur. OTMEYeH pocT MHTEpeca K MOJICKYIISp-
HOMY HMHKAIICYJIMPOBAHUIO JIEKapPCTBEHHbIX
MPEnaparoB ¢ IUKIOACKCTPHHAMH B CBS3U
C BO3MOXKHOCTBIO YBEJIMYEHHsI OMOIOCTYII-
HOCTH, CHIDKCHHEM BPEIHOTO BO3/ICHCTBHUS
Ha SKEIyJOYHO-KUIIEUHBIH TPAKT, BO3MOX-
HOCTBIO TIPOJIOHTAIIMH, HMCKIIOUCHHS B3au-
MOJIEHCTBHSI HECOBMECTUMBIX KOMIIOHEHTOB
B KOMOMHHMPOBAHHBIX Mpenaparax, 3aluToun
HECTaOMJIbHBIX BEILECTB.

3akiI0ueHHe: aHaIH3 TOKa3ajl BO3MOXK-
HOCTb COBEPLIEHCTBOBaHMsI IPOTUBOTYOEp-
KYJIE3HBIX JIEKQPCTBEHHBIX CPEJCTB 3a CUET
co3liaHus 0osee KOM(POPTHBIX I IpUeMa
B PAa3IMYHBIX YCIOBHSX JIEKAPCTBEHHBIX
GopM, HCHOIB30BAHUS HMMOOMIM30BAH-
HBIX MPOTHBOTYOEPKYJIE3HBIX MPENaparos,
YTO TO3BOJIIET JOOUTHCS CHMXKEHMS TOK-
CHUYHOCTH, TOBBIIIEHHS] OMOTOCTYITHOCTH U
IPOJIOHTUPOBAHHOTO IEUCTBUSI.

Results. It was revealed that the antitu-
berculosis drugs are available in the form
of tablets, capsules, granules for oral use
and injection solutions. The advantages and
disadvantages of oral dosage forms of anti-
tuberculosis drugs: tablets, capsules, gran-
ules, syrups, suspensions are described.
The importance of the development and
implementation in practice of pediatric
formulations of antituberculosis drugs is
mentioned. The state of current research
inhaled formulations for the treatment of
tuberculosis is described. The prospects of
directional inhalation exposure by immo-
bilization of antituberculosis drugs in lipo-
somes, niosomes, nanocapsules, micelles,
micro- and nanoparticles are mentioned.
The prospect of the rectal formulations use
is described. The increase in interest in the
molecular encapsulation of medicinal sub-
stances with cyclodextrins in connection
with the possibility of increasing the bio-
availability of active ingredients, reduce
the harmful effects on the gastrointestinal
tract, extension, elimination of interaction
of incompatible components in combina-
tion preparations, the protection of unsta-
ble substances is marked.

Conclusion: the analysis showed the
possibility of improving the antitubercu-
losis drugs by creating more comfortable
for the reception in the different condi-
tions of dosage forms, as well as the use
of antituberculosis drugs immobilization
for reducing toxicity, increasing bioavail-
ability and sustained action.
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KiroueBble cijioBa: npoTuBOTYyOEpKY-
JIe3HbIE JIEKAPCTBEHHbIE MIPETaparsl, JieKap-
CTBEHHBIE (POPMBI

Beenenue. B 90-e ronsl cHOBa Hayanach
snuAeMus TyOepKyse3a 1 B HacTosIIee Bpe-
Ms TyOepKyJe3 MpeCTaBIsIeT yrpo3y Hace-
JIEHUIO IUIAHEThl HE MEHbILE, YeM Jpyrue
uH(pEKIMOHHbIe 3a00eBanus. [lo maHHBIM
BcemupHoit opranuszauuu 3apaBOOXpaHe-
HUS )KepTBaMU 3TOM OOJIE3HU B MUPE €xKe-
TOAHO CTaHOBSATCA NMopsiaka 1,7 MUILITMOHOB
U €KETHEBHO YMHUPAIOT OKOJIO 5 ThICSY Ye-
JIOBEK.

TyOepkyne3 — 310 u3neunmoe 3aboseBa-
Hue. Ho, no nanueiM BO3, B HEKOTOPBIX paii-
OHAX MHpa y Ka)KJ0ro YETBEPTOI'0 YeJIOBEKa
¢ TyOepKyse30M pa3BUBaeTcs Takas (opma
3a00sieBaHUs, KOTOpasi HE MOAJIaeTCs CTaH-
JApTHOMY NPOAOJKUTEIBHOMY JICUEHUIO
IPOTUBOTYOEPKYJIE3HBIMU  Mpenaparamu
NIEPBOM JINHHM, T.€. JICKAPCTBEHHO-YCTOM-
yuBas ¢opma. B Hactosmee Bpems B Ka-
3axcrane u Poccuniickorn denepannu Takxke
HaOJII01aeTCs BBICOKHI YpOBEHb 3a00eBa-
€MOCTBIO TyOepKyJIe30M ¢ MPUOOPETEHHOM
JIEKQPCTBEHHOW yCTOMYMBOCTHIO. OIHOU
U3 TPUYUH, CIOCOOCTBYIOUIMX PA3BUTHUIO
NPUOOPETEHHOMN JIeKapCTBEHHOM yCTOWYH-
BOCTH, SBJIIETCA HApyLICHHE PEXUMA WIH
npepbIBaHUE MMAalMEHTAMU JICYEHHUS], B CBA3U
C BBICOKOM TOKCMYHOCTBIO MPOTHUBOTYOEp-
KyJIe3HbIX MpernaparoB. [loaTomy Bompocsl
noBbIIeHUsT 3(PHEKTUBHOCTH MNPOTHUBOTY-
OepKyJIe3HOW Tepanuu OCTAITCS OJAHUMHU
U3 aKkTyaJbHbIX [ 1-3].

Henabro uccrnenoBanus sBIsICS 0030p
JEKapCTBEHHBIX (OPM, HUCIOIB3YEMBIX B
HACTOsIIIee BpeMsl MPOTUBOTYOEPKYIIE3HBIX
JIEKapCTBEHHBIX IPENapaToB U MEPCHEKTHU-
BbI X COBEPILLIEHCTBOBAHUS.

Metonbl. HccnenoBanue  mposene-
HO Ha OCHOBAHMM aHaJM3a HAay4HOU Oa3bl
(Elibrary, PubMed, Cyberleninca), nmateHT-
Hoil (kzpatents), cipaBounoii (Knudap, Pe-
TUCTP JIEKAPCTBEHHBIX CPEJICTB) U TEXHUYE-
CKOM JINTEpPATypHI.
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In the 1990-s the tuberculosis (TB) ep-
idemic resumed and now tuberculosis is
a threat to the planet’s population not less
than any other infectious disease. Accord-
ing to the World Health Organization, there
are about 1.7 million victims of this disease
in the world every year, and about 5 thou-
sand people die every day.

Tuberculosis is a curable disease. Also,
according to the WHO, in some parts of the
world one in four people with tuberculosis
develops form of the disease that does not
respond to the standard long-term treatment
with the first line antituberculosis (anti-TB)
drugs. Currently, there is a high incidence of
acquired drug resistant tuberculosis in Ka-
zakhstan and in the Russian Federation as
well. One of the reasons that contribute to
the development of acquired drug resistance
1s an abnormality or interruption of the treat-
ment by patients, due to the high toxicity of
anti-TB drugs. Therefore, improvement of
the TB treatment efficiency remains one of
the most urgent issues [1-3].

The aim this study was to review the
dosage forms of antituberculosis drugs cur-
rently used and the ways to improve them.

Methods. The study was conducted on
the basis of scientific analysis (eLibrary da-
tabase, PubMed, Cyberleninca), patent (kz-
patents), reference (Klifar, Drugs register)
and technical literature.

Results. The need to use several drugs at
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Pesyabrarpl. Crneundukoid  JeueHUs
TyOepKyse3a SIBISIETCS HEOOXOAMMOCTb HC-
MOJIH30BAHUSI HECKOJBKUX JICKAPCTBEHHBIX
TpenaparoB OJHOBPEMEHHO, HAJTMUUE CICK-
Tpa MOOOYHBIX 3(PPEeKTOB y OONBIIMHCTBA
MIPOTUBOTYOEPKYIIC3HBIX TPEMAPATOB U JJTH-
TEJILHOCTH Kypca JieueHus. [loatomy adpdex-
TUBHOCTH U KOM()OPTHOCTH ITpHiEeMa BO MHO-
TOM ONpeeNnsieTcs JIeKapcTBEHHOU (hopMoit
MIPOTUBOTYOEPKYIIC3HBIX CPEICTB [4].

Kak mnokaszan aHanu3 mpoTuBOTYOEpKy-
JIE3HBIX MpernaparoB Mo AaHHbIM Peructpa
JICKapCTBEHHBIX TMpemaparoB u locymap-
ctBeHHoro peecrpa JIC P® (snekTpoHHas
Bepcusl), Ha HACTOSIIIMI MOMEHT OHH TIPE/I-

CTaBIICHBI CIIEAYIONIUMH JICKAPCTBEHHBIMU
dbopmamu (tabm. 1) [5, 6].

the same time, the availability of the spec-
trum of side effects of most anti-TB drugs
and the duration of treatment are the spec-
ificity of treatment of tuberculosis. There-
fore, the efficiency and convenience of drug
administration is largely determined by a
dosage form of anti-TB drugs [4].

The analysis of anti-TB drugs revealed
in accordance with data of the Drug Regis-
ter and the State Drug Register of the Rus-
sian Federation (electronic version), now
they are represented in the following dos-
age forms (Table 1) [5, 6].

Taonuua 1 — IllpomusomyodepKynesnvle 1eKapcmeeHHble NPEnapant vl
Table 1 — Antituberculous drugs dosage forms

Tabnemru / Tablets

Monokomnonenmuule / Monocomponent
(M30HMA3M, ATAMOYTOJN, MHUPA3UHAMUI,
npotuonamun) / (isoniazid, ethambutol,
pyrazinamide, protionamid)

Kombunuposannwvie / Combined

(mpory6aTam, mnporyOmupa, (TH30aKTUB, (TH30-
nupam B6) / (Protubetam, protubpira, phtizoaktiv,
phtizopyramum B6)

6 m.y. mabremxu, nokpvimeie ooonoukot / including film-coated tablets

Monoxomnonenmmuvie / Monocomponent
(mupasuHaMus, MIPOTHOHAMUI,
ITACK, odmnokcanun) / (pyrazinamide,
protionamid, paraaminosalycylic acid,
ofloxacin)

Kombunuposannwvie / Combined

(u30Mack, 303U KOMII, H30KOMO, KOMOUTYO, TaciIoH-
BUTA, JIOMEKOMO, IIPOTHOKOMO, POTYOyTHH, MPOTYO-
BUTa, NPOTYyO-JIoMe, MPOTYy0-2, mpoTy6-3, mpoTyd-4,
npoTy0-5) / (isopask, isosid comp, isocomb, combitub,
laslonvita, lomecomb, protiocomb, protubutin,
protubvita, protub-lome, protub-2, protub-3, protub-4,
protub-5)

Kancynwot / Capsules

Monokomnonenmuule / Monocomponent
(pudammuiun) / (rifampicin)

Kombunuposannwvie / Combined
(TepU3UAOH TUTIOC, TEPU3UAOHHTIUPUIOKCHH-MaK) /
(terizidone+, terizidone+pyridoxine-Mak)

I panynel (cpanynsi, nOKpvimule KUULEUHOPACMEOPUMOL 000104KO1L) /
Granules (enteric-coated pellets)

Monokomnonenmuule / Monocomponent
MAK-ITAC / MAC-PAS

Kombunuposannvie / Combined
MAK-ITAC mmtoc / MAC-PAS PLUS
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Hnvexyuonnvie pacmeopwi / Injection solutions

PacTBOpbI B ammynax (111 HHb-
exyuy, 01 GHYMPUMbIULEY-
HO020/ BHYMPUBEHHO20 B6ede-
nus) / Ampouled solutions (for
injection, for intramuscular/

Pacmeopvr 60 ¢pnaxonax /
Solutions in bottles

(mackoHart, o(oKcaluH, JIeBO-
diokcanuH, KanmpeoMHIINH, ma-
ckoHar) / (pasconat, ofloxacin,

Jluogpunuzam/nopowiox 0
NPU2OMOBIEHUsL  PACBOPA
014 uHvekyuu/unghysui / Ly-
ophilisate / powder for pre-
paring a solution for injec-

levofloxacin,
pasconat)

intravenous administration/ for
injections)

(m3onmazun 10%, kaHamuImHa
cynedar 5%) / (isoniazid 10%,
kanamycin sulphate 5%)

tions / infusions
(pudaMnuuH, CTPENTOMHU-
IIH, KaHAMHLIUH, XUKCO3HUI)
/ (rifampicin, streptomycin,
kanamycin, hixozide)

capreomycin,

PactBops! B amnynax myist uHransmuii / Ampouled solutions for inhalations
n3onuasuyg 10% / isoniazid 10%

Kak BuaHOo n3 tabmuusl 1, mpoTUBOTY-
OepKyJie3HbIe TIperaparbl BBITYCKAIOTCS B
¢dbopme TabNeTOK, Karcy, rpanyi s epo-
paTbHOTO TMPUMEHEHHS U WHBEKIIMOHHBIX
pacTBOpOB.

[epopainbHblii criocod, Kak MpaBuilo, HaK-
Oosee ynoOHbIN 1, OOBIYHO, CaMblid Oe30mac-
HBI 1 HaMMEHee Toporoii. TeM He meHee, ero
HeJI0CTaTKaM# epOPaTIbHOTO CIIOco0a MOTyT
CUUTAThCSA 3aJIEpKKa Havasa IeHCTBUS U IIPO-
sBiIeHHE 3(PeKTa NePBUYHOTO TPOXOKICHUS
yepe3 rneueHb. B psije ciaydaeB orMevaeTcs 3a-
MEJJICHHOE BCachIBaHKE, 00YCIIOBJICHHOE (H-
3UKO-XUMHUYECKUMH CBOMCTBAMHU IPETIapaToB
U BIUSIHUEM COJEPKHMOIO KETyIOUYHO-KH-
LIEYHOIO TPaKTa, a TaKKEe PSIOM JAPYTHX
¢axropoB. B wactHOCTH, aHTaIM B, 0COOCH-
HO QIIOMUHHUH CcoAepiKalllie, yMEHBIIAIOT
BCaChIBaHWE M30HMA3UIA 1 dTamOyTona. [1pu
npueMe STHOHAMU/IA B TEPAieBTUYECKUX J10-
3aX OTMEYAKOTCS 3HAYMTENIbHBIE KOJIEOaHUs
€ro KOHIIEHTpAllU! B KPOBH, YTO 00YyCIIOBIIE-
HO pa3IM4YHbIM COCTOSIHUEM CEKPETOPHOU U
MOTOpPHON (DYHKIIMH KHIIEYHUKA, CTETICHBIO
€ro HaIOJHEHUS NUILEBBIMA MacCaMH U T.1I.
CornyTCTBYIOLIMI PUEM KUPHOM MUILN yBE-
nnuuBaet crenens adcopouuu [TACK [6, 7).

ACCOPTHUMEHT MPOTHBOTYOEPKYIIE3HBIX
NpEnaparoB Ha PETHOHANBHBIX (DapMpBIHKAX,
[0 JJAHHBIM MAapKETHHIOBBIX HCCJIEI0BaHUM,
BKJTIOYAET ITPEUMYILIECTBEHHO TBEP/IbIE JIeKap-
CTBeHHbIE (POpPMBI (TaONETKH, KarCysbl) — JI0
75%. TabneTrpoBaHHbIE JIEKAPCTBEHHBIE (HOP-
MBI SIBIISIFOTCSL O0JIee MPEeAOYTUTETHHBIME (T10

42

As seen from the table 1, anti-TB drugs
are produced in the form of tablets, cap-
sules, granules for oral use and injection
solutions.

The oral way is usually the most con-
venient, and usually the safest and least
expensive. Nevertheless, disadvantages of
oral way are delayed onset of action and de-
velopment of first pass effect via the liver.
Furthermore, delayed absorption in some
cases is noted due to the physicochemical
properties of drugs, and the influence of
the contents of the gastrointestinal tract as
well as other factors. In particular, antacids,
particularly containing aluminum, reduce
the absorption of isoniazid and ethambutol.
When receiving therapeutic doses of ethio-
namide, significant variations are marked in
the blood concentration, which are caused
by a different condition of secretory and
motor function of the intestine, its degree
of filling of edible mass, etc. Concomitant
intake of fatty foods increases the degree of
absorption of p-aminosalicylic acid [6, 7].

The range of anti-TB drugs in the re-
gional pharmaceutical markets, according
to market researches, includes mainly solid

dosage forms (tablets, capsules) up to 75%.
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JTAHHBIM JIMTEPATypbl OHU COCTaBISIOT 96,2%
MPENIOYTEHNI PECTIOHICHTOB) B CBSI3U C JIJIU-
TEJIbHOCTBIO NIPUEMA JAHHOW TPyNIIbI JIEKap-
CTBEHHBIX CPEJICTB [8, 9].

Cpenu TabneTupoBaHHBIX (POPM CiIeTyeT
BBIJIENTUTh TaOJIETKU, MOKPBITHIE MJIEHOYHOU
000704K0oi. OCHOBHBIE WENH TOKPBITUS
000JI0YKOIl — MAacKUpOBKa crienuduyecko-
rO BKyCa HEKOTOPBIX IMpENnapaToB, a TaKkKe
CHWIKEHHE YacTOThl MOOOYHBIX 3((PEKTOB.
Hcnonb3oBanue, HanpuMep, TabIETOK ITH-
OoHaMH/la Oe3 TMOKPBITHS TPAKTUYECKU B
90% ciyuasx NpuBOAUT K IUCTIETICUYECKUM
sBIeHUsIM. B Toxxe Bpems npuem TabiaeTok
STHOHAMH/IA, TOKPBITHIX O000JIOUKOW, MO
JAHHBIM JIUTEPATypPbl, TO3BOJIIET CHU3ZUTH
YacTOTY JUCHENCUYECKUX PaCCTPOUCTB U
o0ecrneynTh JUIMTENIbHO COXPaHSIOIIUNACS
ypOBEHb IIpenapara B KposH [4, 10].

Henocrarkom  TabneTok, MOKPBITHIX
MJICHOYHOM 000JIOUKON (MPOTHOHAMUL), HE
UMEIOIUX, KaK MPaBWio, JUHUU pa3iioMa,
SBIIIETCS HEBO3MOXKHOCTH POBHO pasje-
JUTH TaOJIETKM Ha YacTH, 4YTO ObIBaeT He-
00XOMMO TIPH WX UCIOIH30BAHUU B IEIAH-
aTpUYECKON MpPaKTHKE, U 4YTO, B KOHEUHOM
UTOre MOYKET MPUBECTU K HETOYHOCTH J10-
3upoBaHus [4].

Taxxe HEBO3MOXKHOCTbH 0OecreueHus
TOYHOCTH JIO3UPOBAHMS TMPU HCMOJIb30Ba-
HUU MPENapaToB sl B3pOCIbIX B NIEIUATPU-
YEeCKOM MpaKTUKe OTMeYaeTcs M i TaKou
JIEKapCTBEHHON (OPMBI TPOTHUBOTYOEpPKY-
JIe3HBIX CPEACTB KakK Karcynbl (Harpumep,
LUKJIOCEPHUH, BBIITYCKAEMBII TOJIBKO B J103U-
POBKE JIJ1s1 B3pOCIBIX) [4].

CH0KHOCTH € TOYHOCTBIO JI03UPOBAHUS
OTMEYAIOTCS U JJI IPOTUBOTYOEPKYIE3HBIX
CpPEACTB B IpaHyiax. B Toxe BpeMs y 3Tou
(OpMBI HMMEIOTCSI TPEUMYIIECTBA, CPEAU
KOTOPBIX CJIEYET BBIJEIUTH BO3MOXHOCTb
JOCTHKEHUS IPOJIOHTUPOBAHHOTO A dekTa
[4, 11].

[ToBbiennto 3pPEeKTUBHOCTH JIeUEHUS
CHOCOOCTBYET HCIOJb30BAHUE KOMOWHU-
POBaHHBIX TaOJETUPOBAHHBIX MPOTHBOTY-
OEpKyNe3HbIX MpenaparoB, OCOOCHHO Ha
amMOyJTaTOPHOM dTare JIeYeHUs — MaIUeHT

Tablet dosage forms are preferable (accord-
ing to the literature, they are 96.2% of the
respondents preferences) in connection with
the duration of administration of this group
of drugs [8, 9].

Among tablet forms it is necessary to
allocate film-coated tablets. The main pur-
pose of coating is the masking of the specif-
ic taste of certain drugs, and reduction of the
incidence of side effects. For example, the
use of ethionamide tablets without coating
results in dyspepsia in almost 90% of cases.
At the same time the intake of ethionamide
coated tablets, according to the literature,
helps to reduce the frequency of dyspeptic
disorders and provides long-lasting blood
levels of the drug [4, 10].

A disadvantage of film-coated tablets
(protionamid), which are usually without a
score line, is the inability to evenly divide
a tablet into parts, when it is necessary to
use them in pediatric practice, and that can
ultimately lead to dosing inaccuracies [4].

Also, the inability to ensure dosing accu-
racy when using drugs for adults and pedi-
atric patients is observed for such a dosage
form of anti-TB drugs as capsules (eg. cy-
closerine, only dosage for adults are manu-
factured abroad) [4].

Difficulties with dosing accuracy are
marked for anti-TB drugs in pellets. At the
same time this form has advantages, among
which we should highlight the possibility of
a prolonged effect achieving [4, 11].

The use of combined tablet anti-TB
drugs, especially in the outpatient stage of
treatment promotes the improvement of ef-
ficiency of treatment: a patient takes a small-
er amount of finished dosage forms, includ-
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NPUHUMAET MEHbBIIEE KOJIUYECTBO IOTO-
BbIX JICKAPCTBEHHBIX (POPM, B TOM YHUCIE
32 CYET CHUHEPruM JECHCTBYIOLIMX BELIECTB
U TOJIy4aeT Mpenaparbl B palMOHAIbHOU
koMOuHanuu. BeemupHsiii coro3 o 6oproe
c TyOepkysne3oM U 3a00JieBaHUSIMU Opra-
HOB JIbIXaHMs B CBOMX PEKOMEHJIALMSX IO
XUMHOTEpAUU CYUTAET IIeJIecO00pa3HbIM
UCTIONIb30BaHNE KOMOHMHAIMI MpernapaToB B
(UKCUPOBAHHBIX [103aX, MOCKOJIbKY TaKOW
HOAXOJ] UCKJIFOYAET MOHOTEPAIIUIO U HETOY-
HOCThb J103UpoBaHusd. KoMOMHHpOBaHHBIE
POTUBOTYOEPKYJIE3HBIE MTPEnapaThl yI1oOHbI
111 OOJIBHBIX, a TAK)Ke MEAULIMHCKOIO Iep-
COHAJIa M CUUTAIOTCSA HAJIeKHBIM CIIOCOOOM
IPOBEJCHUSI KOHTPOJIMPYEMOH  TEparuH.
A BO3MOXHOCTb MPEJOTBPALLEHUS JeKap-
CTBEHHON YCTOMUYMBOCTH IpPU NMPUMEHEHUU
Teparnyuyu KOMOMHUPOBAHHBIMU TIpETIapaTaMu
OTMEYAeTCs KaK UX IIaBHOE MPEUMYILECTBO
[7,12, 13].

B Buzme koMOMHUpPOBaHHBIX TaOIETOK
BBIITYCKAIOTCSI COOCTBEHHO MPOTUBOTYOEp-
KyJI€3HbIE ITPENaparsl, a TAaKKe KOMOMHALIUN
COJEpKAlMX HW30HUA3M]l JIEKApCTBEHHBIX
CPEICTB C BATAMMHOM B6 (MUPHUIOKCUHOM).
[IpomomxuTenbHbIA PUEM OONBIIOTO KO-
JMYECTBA NPOTUBOTYOEPKYJIE3HBIX Ipena-
paTroB 4acTo MPUBOJIUT K OTKa3y MalMEH-
TOB OT JICUEHHUS UM HAPYLICHUIO PEXUMOB
npHeMa H3-3a COIYTCTBYIOIIMX HEXKea-
TEJIbHBIX TOKCHYECKUX peakuui (B yacT-
HOCTH, M30HUA3MJIA), YTO SIBISETCS OJHOU
U3 MPUYMH Pa3BUTHUS MHOXXECTBEHHOM Jie-
KapCTBEHHOU ycToitunBocTu. KomOuHammm
U30HMA3MJla ¢ BUTaMUHOM B6 ucnonb3yior
JUUIS CHFDKEHUSI €70 TOKCUYHOCTH [6].

K HenocTarkam KOMOMHMPOBAHHBIX Ipe-
MapaToB OTHOCAT KECTKO (PUKCHUPOBAHHBIC
JI03bl, HE TO3BOJISIONINE MPH HEOOXOIUMO-
CTM MEHSTh KOHILIEHTPALMIO, HECHUHXPOH-
HOCTh HacTyImjieHus: 3(ddexra, HEBO3MOXK-
HOCTb Pa3HOHAIPABIEHHOTO COYETaHMS C
nuieil. Kpome Toro, ciemyer oTMeTHTh
OIpeJIeICHHbIE TPYAHOCTH MPU pa3paboTke
TEXHOJIOTUHU: o0ecredyeHre OUOA0CTYIHO-
CTH BCEX KOMIIOHEHTOB KOMIIO3MIIMH, 00e-
CIIEYEHHE COYETaHHUs BCEX KOMIIOHEHTOB B
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ing due to the synergy of active ingredients,
and gets drugs in a rational combination.
International Union Against Tuberculo-
sis and Lung Diseases in its recommenda-
tions on chemotherapy deems it expedient
to use combinations of drugs in fixed dos-
es, because this approach eliminates the
monotherapy and dosing inaccuracies. The
combined anti-TB drugs are convenient for
patients and medical staff and they are con-
sidered a reliable method of controlled ther-
apy. And the opportunity to prevent drug re-
sistance when used combined therapy drugs
is noted as their greatest advantage [7, 12,
13].

In fact anti-TB drugs, as well as combi-
nations, containing isoniazid with vitamin
B, (pyridoxine) are produced in the form
of combined tablets. Long intake of a large
number of anti-TB drugs often leads to a
refusal of patients from treatment or viola-
tions of intake conditions due to concomi-
tant adverse toxic reactions (eg, isoniazid),
which are one of the causes of multidrug
resistance. Isoniazid combinations with vi-
tamin B, are used to reduce its toxicity [6].

Disadvantages of combined preparations
include rigidly fixed doses, which are not
capable of changing a concentration if nec-
essary, the asynchrony of onset of effect, the
inability to multi-directional combination
with food. Furthermore, it should be noted
certain difficulties in the development of
technology: the provision of bioavailability
of all the components of the composition,
the provision of a combination of all the
components in the combined tablets, certain
features of the technology caused by the
need of selection of suitable conditions of
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KOMOMHHMPOBAHHBIX Ta0JETKaX, HEKOTOpHIC
0COOEHHOCTH TEXHOJIOTHH, BHI3BAHHBIC HE-
00XOIMMOCTBIO TIOA0Opa MPUEMIIEMBIX YyC-
JOBUI TaONETHPOBAHHS UISI BCEX KOMIIO-
HeHToB [13, 14].

[TosToMy akTyanpHOM oOcCTaeTcs pas-
paboTka TaONETOK, JMIIEHHBIX 3THX He-
JIOCTAaTKOB, HAampuUMeEp, OPOAMCIIEPCHBIX
(mucnieprupyembix, GopMa «comrTady).
OpoaucniepcHble TaOIETKH — 3TO TaOJETKH
WM TIOPUCThIE Macchl B (hopMe TabIeTOK,
pacmagaronecs: Wi  PaCTBOPSIONIMECS
B IMOJIOCTH pTa B T€UCHHE MEHEe 3 MUHYT
6e3 npuema Bojbl. VX mpeumyiecTBa 3a-
KIIIOYAIOTCS B CIIEAYIOUIEM: YBEINYCHHE
azcopOLMM  JIEKApCTBEHHOTO TMpernapara,
MUHHMM3AIHS TIEPBOTO ATAra BCAChIBAHMUS,
MOBBIIICHUE O€30MaCHOCTU U 3PHEKTUBHO-
CTH Hapsily C BO3MOKHOCTBIO IJTUTEIHHOTO
XpaHeHus Onarogaps TBepAoOH TabIeTHpO-
BaHHOU (opme.

Kpome TOro, ormeuaercss psii npeumy-
IIECTB  HUCIONB30BAaHHSA  JTUCTICPTUPYEMBIX
TaOJIETOK HEMOCPEICTBEHHO ISl TMallMeHTa:
TaOJIeTKH JIerye mioTarb, He TpeOyeTcs 3aru-
BaTh BOJIOM, T.€. BOBMOXKEH MpHeM 0e3 BOIbI B
Jr000M MecTe, B 1r000e BpeMs. Bee ato paer
BO3MOYKHOCTh MX HAa3HAYEHUS JIETAM, JHOISIM
TIOKMJIOTO BO3pACTa, a TAKKe JPYTUM TPyII-
1aM MalMeHTOB, UCTILITHIBAIOLINX TPYIHOCTH
C TPAMIMOHHBIM TIEPOPATBHBIM TPUEMOM
JICKapCTBEHHBIX Tpenaparos [15, 16].

B nocnegnee Bpems nucneprupyembie
TabJIETKU pacCMaTPUBAIOTCS KaK ajbTepHa-
THUBa CYCICH3USIM, CHUPOIaM U TPaJHIIMOH-
HBIM TaOJjeTKaM ISl TOBBIIICHUS 3 deK-
TUBHOCTH aHTHOAKTEPUAILHON Tepamnuu, B
yacTHOCTH TyOepkyne3a. OCOOEHHOCTHIO
TUCTIEPTUPYEMBIX TAOJIETOK TAKXKE SBISCT-
Csl BKIIIOUCHHE JIEHCTBYIOIIETO BEIECTBA B
MHUKPOYACTHUIIBI, YTO 3AIIMIIAET €r0 OT He-
OIaronpUsITHOrO BO3JEHCTBUSI KUCIION cpe-
IBI Keyaka ¥ (EepMEHTOB. A Y4acTUYHOE
BCaChIBaHUE IPENapaToB U3 AHUCIEpPrupye-
MBIX Ta0JIETOK B TIOJIOCTH pPTa MO3BOJSET B
OTIpe/IeNIeHHOM cTereHn n30exars dgdexra
«TEPBUYHOTO» MPOXOKIEHUS Tpernapara
yepe3 rnedyeHb. JlekapcTBeHHBbIE Tpernapa-

tableting for all components [13, 14].

Therefore, the actual problem remains the
development of the tablets which are free
from these disadvantages, for example, oro-
dispersible (dispersible, “soljutab” form).
Orodispersible tablets are tablets or porous
mass in the form of tablets, disintegrating
or dissolving in the mouth in less than three
minutes without taking water. Their advan-
tages are as follows: the increase of drug
absorption, minimization of the first stage
of absorption, the increase of safety and ef-
ficiency, along with the possibility of long-
term storage due to solid tablet form.

Furthermore, there are a number of ad-
vantages of using the dispersible tablets di-
rectly to the patient: the tablets are easier to
swallow, it is not necessary to drink water,
1.e. they can be taken without water at any
place at any time. All this offers the possi-
bility to use them for children, the elderly
and other groups of patients who have diffi-
culty with conventional oral administration
of drugs [15, 16]. ]

Recently dispersible tablets are consid-
ered as an alternative to suspensions, syrups
and conventional tablets to enhance the ef-
fectiveness of antibiotic therapy, particular-
ly tuberculosis. A feature of the dispersible
tablets is the incorporation as active sub-
stance in microparticles to protect it from
adverse effects of the acidic environment
of the stomach and enzymes. A partial ab-
sorption of drugs from the dispersible tab-
lets in the mouth makes it possible on some
extent to avoid the effect of “primary” drug
passing through liver. Drugs in this form
also possess additional advantages in low
incidence of microbial resistance to them,
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THI B Takol (hopme 00IamaroT M JOMOTHH-
TEJIbHBIMH IIPEUMYIIECTBAMH B OTHOLICHUU
HU3KOW 4aCTOThI Pa3BUTHA K HUM YCTOMYH-
BOCTH MHUKPOOPTaHU3MOB, T.K. XapaKTepH-
3YIOTCS YIy4IIEHHBIMU (hapMaKOKHHETHYE-
CKUMH CcBoMcTBamu [16].

Ha 6aze ®K «Pomar» (Pecrybnuka Ka-
3aXCTaH) MPOBOJSATCS UCCIIEIOBAHUS 10 pa3-
paboTKe UCTIEPTHPYEMBIX B TIOJIOCTH PTa
TabJIETOK MPOTUBOTYOEPKYJIE3HBIX JIeKap-
CTBEHHBIX ITPENaparoB (M30HUA3U A, pudam-
NHIKHA, 3TaMOyToNa, upasuHaMuaa). [lpu
NPOBEJICHUN JOKIMHUYECKOTO HCCIIEI0BA-
HUsI 0E30MaCHOCTH JIEKapCTBEHHBIX Iperna-
paroB DtamOyToi-/1, I3onunazun-/l (Tabner-
KU, TUCTIEPTHPYEMbIE B TOJIOCTH PTa) ObLIN
JI0Ka3aHbl MX OTJIMYUTENbHBIC MPEeUMYyIlle-
CTBa: MUHHMHU3AIUS TIEPBOTO 3Tala BCACHI-
BaHMS 3a CYET PACTBOPEHMUSI JIEKAPCTBEHHOTO
BEILIECTBA B TMOJIOCTU pTa U aacOpOIMH U3
CIIFOHBI, YBEJIMUYEHUE CKOPOCTH aJCOPOLMH,
MOBBIIIEHHE OOIIeH OMONOCTYNMHOCTH, TO-
BBIIIICHUE 0€30MacHOCTH U 3(PPEKTUBHOCTH
[17, 18].

Onenka KIMHUYECKOH 3()()EKTUBHOCTH
npenapara M3onuazun-Jl u 3rambyrona-/l,
B HanmoHnansHOM 1ieHTpe npobiem TyOep-
kyne3a (Pecnybnuka Ka3zaxcran), nokaszana
11eJ1IeCO00Pa3HOCTh MCIOIb30BAHUS Iperna-
paToB B KOMIUIEKCHON Tepamuy BIEpPBbIC
BBISIBIEHHOTO TyOepkyne3a Jerkux. Ilo
JAHHBIM KIMHUYECKHX HWCCIECOBAHNN, B
pesynbTare ucnoib3oBaHus M3onuasua-/l
u Oram0OyToa-/{ B popme nucneprupyeMbix
TabJIETOK, TIOCTUTAeTCs BBIPAKEHHBIN Tepa-
NEeBTHUYECKUN dPPEKT: NCUE3HOBEHNE CHM-
NTOMOB MHTOKCUKAI[MM, KOHBEPCHUS Ma3Ka,
XOpoIasi MepeHOCUMOCTh M TOJIOKHUTEIb-
Hasi pEHTTeHOJIOTMYecKasl AMHaMUKa B BUJIE
paccacbIBaHHsI MHQWIBTPAIIUN U YIIJIOTHE-
HUSI 04aroB, YMEHBIICHUS B pa3Mepax Je-
CTPYKTUBHBIX U3MeHEeHM [19].

OnHolt M3 aNbTepHATHBHBIX MEpopalib-
HBIX JICKAPCTBEHHBIX (DOpM SIBISIOTCS Tie-
popajibHbIE KUAKHE (OpMBI — CUPOIIBI, pac-
TBOPBl M CYCHECH3WU. JTU JIEKAPCTBCHHBIC
dbopMbI obecreunBarOT 60s1ee KOMGOPTHBIMA
TIpreM, YeM TPAJUIMOHHBIC TaOIeTHPOBaH-
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because they are characterized improved
pharmacokinetic properties [16].

Researches on the development of oral
dispersible tablets of anti-TB drugs (isonia-
zid, rifampicin, ethambutol, pyrazinamide)
are carried out in PhC “Romat” (Kazakh-
stan). During the pre-clinical safety studies
of drugs Ethambutol-D, Isoniazid-D (orally
disintegrating tablet), their distinctive ad-
vantages were proved: minimization of the
first stage of absorption due to dissolution
of the drug in the mouth and the adsorption
from the saliva, the increase of the adsorp-
tion rate, the rise of the total bioavailabili-
ty, the improvement of safety and efficacy
[17, 18].

Evaluation of the clinical efficacy of the
drug Isoniazid-D and Ethambutol-D in the
National Center for Tuberculosis Problems
(Republic of Kazakhstan) showed the fea-
sibility of using drugs in the treatment of
newly diagnosed pulmonary tuberculosis
[3]. According to data of clinical studies,
when Isoniazid-D and Ethambutol-D in the
form of dispersible tablets are used, a prom-
inent therapeutic effect happens: the disap-
pearance of symptoms of intoxication, the
conversion of smear, good tolerability and a
positive X-ray dynamics in the form of re-
sorption of infiltration and sealing lesions,
the decrease of destructive changes in size
[19].

One of alternative oral dosage forms
are oral liquid forms: syrups, solutions and
suspensions. These dosage forms provide a
more comfortable administration than con-
ventional tablet forms, they possess greater
bioavailability, corrected taste [20, 21]. As
an example, isoniazid syrup 100mg / Sml,



Pharmacy & Pharmacology Ne 3, 2016

DOI: 10.19163/2307-9266-2016-4-3-38-55

Hble, 00nanaT OOoJbIIel OHOAOCTYITHO-
CThI0, KOpPUTUPOBAHHBIM BKycoMm [20,21]. B
KauecTBE TPUMEpPa MOXKHO MTPUBECTH CHPOIT
n3oHnazuaa 100mr/5mi1, KOTOpBIN BhIMyCKa-
eTcs Ha YKpauHe W MOCTABISCTCS B CTPaHBI
CHI' (AzepOaiimxkan, I'pysus, Kazaxcran,
V36ekucran, Mongosa u ap.). Ilo 3asmie-
HUIO TIPOM3BOJIMUTENS HCIIOIB30BAaHUE H30-
HUa3uIa B (hopme cuporma MoKa3aHO JCTSIM,
a TaKke OOJIbHBIM TYOEPKYJIE€30M B3POCIIBIM,
C CONYTCTBYIOIICH TIaTONIOTHEH CUCTEMBI
nUIIeBapeHns (TacTPHT, S3BEHHAsT OOJE3Hb
XKelyaka ¥ T.J.). brarogapss TouHOCTH J10-
3UPOBaHUs, MEHBIIEMY pa3ApakaroIeMy
JIEMCTBUIO HA OpTraHbl MMUIIEBAPEHUS, a TaK-
e IPUATHOMY BKYCY U 3aIiaxy, UCTIOJIb30Ba-
HUE U30HHMAa3K 1a B hopMe CUpoTa MO3BOISIET
y1o0HO 1 6€30IacHO MPOBOAMTH MPOQHIaK-
TUKY | JIeueHue Tyoepkynesa [22].

B kauectBe eme o1HOTO mpuMepa KHI-
KHUX JIEKapCTBEHHBIX (HOpPM MPOTHUBOTYOEp-
KyJIC3HBIX MPENapaTroB MOXKHO OTMETHUTh
CYCIIEH3UI0 MOKCHU(IIOKCAllMHA, PUTOTaB-
JUBAEMYIO SKCTEMITOPAIbHO, YTO TIO3BOJIS-
€T UCTOJIb30BaTh 00Jiee TOUHYIO TO3UPOBKY
W JIaBaTh JIEKAPCTBO JETsAM. TeM He MeHee,
OTMEYaeTcsi, YTO MPUTOTOBIIEHUE 3TOM (op-
MBI TPEOYET ONpeIeICHHOTO YPOBHsI 00y4e-
HUS U pecypcoB (BOAa OYHUIIEHHAS, KOTOPOM
MOKET He OBITh B CBOOOTHOM JIOCTYTIE).

[IpuroraBnuBaemas  3KCTEMIIOPAIBHO
CyCIeH3usl BCE JKe sBisgeTcs (HopMmoid, aa-
JIeKOH OT Hjieasa, MIo3TOMY NMPUBETCTBYETCS
MIPOU3BOJICTBO MPOMBITINIEHHBIX (HOPM, Kak
Hanpumep, Bbimyckaemas B CIIIA mneaua-
Tpuueckas (opma — pacTBop JieBOGIIOKCa-
[[UHA JJIs IEPOPAIbHOTO NMPUMEHEHHUs, 25
mr/mi [4].

Bropoit mo wactore HCMIONB30BAHUS
CHoco0 — MapeHTepaTbHBIA, UMEET CaMYIO
BBICOKYIO OHMOJOCTYIMHOCTh M HUCKIIOYAET
3¢ (deKT MepBUYHOIO MPOXOKIEHUST Yepes
NeUYeHb W BO3JCHCTBUE (HAKTOPOB KEIy-
JIOYHO-KUIIEYHOTO TpakTa. Kpome Toro,
JaHHBIA CcHOoco0 oOecreuynBaeT KOHTPOIb
(haKkTHYECKOI JO3BI BBOIUMBIX IIPEIIapaToB.
OpHako mapeHTepalbHOE BBEJIEHHUE YacTO
BOCIIPUHUMAETCSI KaK OOJE3HEHHBIA CIIO-

which is produced in Ukraine and export-
ed to the CIS countries (Azerbaijan, Geor-
gia, Kazakhstan, Uzbekistan, Moldova and
others.). According to the manufacturer, the
use of isoniazid in the form of a syrup is in-
dicated for children as well as adults, suffer-
ing from TB, with concomitant diseases of
the digestive system (gastritis, gastric ulcer,
etc.). Due to the accuracy of dosing, less
irritating effect on the digestive organs, as
well as a pleasant taste and smell, the use of
isoniazid in the form of a syrup let you carry
out prevention and treatment of tuberculosis
conveniently and safely [22].

As another example of liquid forms of
anti-TB drugs it can be noted a suspension
of moxifloxacin, prepared extemporaneous-
ly, which makes it possible to use a more ac-
curate dosing and give the drug to children.
However, it is noted that the preparation of
this form requires a certain level of learning
and resources (purified water), which may
be absent in many countries and regions.

Extemporaneously prepared suspension
1s still a form far from an ideal one, there-
fore the production of industrial forms such
as a pediatric form - oral solution of Levo-
floxacin, 25mg / mL, produced in the US, is
encouraged [4].

The second frequent way of the adminis-
tration is a parenteral one, it has the highest
bioavailability and eliminates the first pass
effect through the liver and exposures of the
factors of the gastrointestinal tract. Further-
more, this way provides a control of the ac-
tual dose of administered drugs. However,
parenteral administration is often perceived
as a painful way of administration, which
is aggravated by the fact that the course of
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co0 BBEJIEHUSI, UTO YCYTyOIseTCsl TEM, UTO
Kypc Tepamuud MPOTUBOTYOEPKYJIE3HBIMHU
npernaparamMu JuTeNeH (1o 6 mec.), 3To
BBI3BIBAET AUCKOMQOPT Yy MAIMEHTa, a TaK-
e JIOMOJIHUTEIBHO TpeOyeT MPUCYTCTBUS
MEIUIIMHCKUX paOOTHUKOB [7, 23].

JIJist TaKuX IPOTUBOTYOEPKYIIE3HBIX TIpe-
naparoB Kak HW30HMA3UJ, pHUDAMITUIUH,
ITACK, MHBEKIIMOHHEIN CIIOCOO SBIISICTCS
aJpTepHATUBOM IepopasibHOMy. Ho, Hampu-
Mep, aMUKaIllH, KaK U Jpyrue aHTHOUOTH-
KH-aMUHOTJIMKO3H/IbI, HE TIPUMEHSETCS Tie-
pOpAJIbHO, T.K. Ipenaparbl HE BCAChIBAIOTCS
U3 JKEITYI0YHO-KUIIEYHOTO TpaKTa. AMHKa-
[IUH TIPOU3BOJUTCS KaK B (hopMe MOPOIIKA
JUISL UHbEKIUH, TaK U pacTBOpa JIsl UHbEK-
ui, mocneanee 6oaee KOMPOPTHO, T.K. HE
TpedyeTcs pacTBOpEHHE MopoIka [4].

Eue onqnuM U3 crnocodoB BBEIEHUS MPO-
TUBOTYOEPKYJIE3HBIX JIEKAPCTBEHHBIX Ipe-
MapaToB, MPAKTUYECKU HE HCIOIb3YEMBIM,
HO BEChbMa MEPCIEKTUBHBIM, ABIISETCS PEK-
TaJIbHBIN croco0 BBeneHUS. OH MO3BONISET
OCYIIECTBIISATh TEPANTUIO TPU 3aTPYTHEHHBIX
Cllyyasx, KoTja nepopajbHOE MPUMEHEHUE
POTUBOTYOEPKYJIE3HBIX  JIEKAPCTBEHHBIX
IpenaparoB He BO3MOXKHO. Mmerorcst naH-
HbIE, 4TO Npu BBeAeHUH 0,5 T STHOHAMHIA
B CBEUYAX PEKTAJIbHO OTMEYAETCSA TAKOW Ke
€ro ypoBEHb, KaK U MPU Ha3HAYECHUU B TOU
e J103€ B BUJIC KUILIEYHOPACTBOPUMBIX Ta-
omerok [10, 24]. OgHako U OH UMEET Psf
HEJOCTATKOB: BBI3BIBAET UYBCTBO JIMCKOM-
¢dopTta, MpOTUBONIOKA3aH MPU 3a00JI€BAHUSIX
MPSMOM KUIIKW. B KIMHUYECKUX HCCIEN0-
BaHUSAX TIOKa3aHa BO3MOXXHOCTb HCIIONb-
30BaHUSI JKCTEMIOPAIBHO MPUTOTOBIICH-
HBIX cBedeil ¢ pudmanunuHom. Mmerorces
JAHHBIE JTOKJIMHUYECKUX HCCIEIOBaHUM,
cBUJIeTENbCTBYIOMMKUE 00 3(hPeKTUBHOCTH
WCTONB30BaHUs pudammuimHa B (popme
CBeueil Ha OCHOBE Macia kakao [24, 25].

NwmeroTcs naHHbIE O PEKTAIBHOM HC-
MOJIb30BAaHUU YJIBTPAdMYJIbCUU JICIIUTUHA
M KOMILIEKCAa MPOTUBOTYOEPKYIE3HBIX Mpe-
naparoB W30HUA3Wna, pudaMIuivHaA, Ka-
HaMMIIMHA, TPUTOTOBJICHHBIX €X temporae,
B COUETAHWUU C MPHUEMOM BHYTPb MHUpPa3U-
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treatment with anti-TB drugs is long (up to
6 months), it causes discomfort to the pa-
tient, as well as additionally requires the
presence of medical staft [7, 23].

For such anti-TB drugs as isoniazid, ri-
fampicin, PAS, the injection way is an al-
ternative to oral administration. But, for
example, amikacin, like other antibiotics -
aminoglycosides, is not administrated oral-
ly, since the drugs are not absorbed from
the gastrointestinal tract. Amikacin is pro-
duced in the form of powder for injection,
and solution for injection, the latter is more
comfortable because it does not require dis-
solution of the powder [4].

Another way of administration of an-
ti-TB drugs, which is hardly used but quite
promising, is a rectal method of adminis-
tration. It makes it possible to carry out the
therapy when oral administration of anti-TB
drugs is not possible. There are findings that
the administration of 0.5 g ethionamide in
forms of rectal suppositories has the same
level as when administered in the same dos-
age form of enteric tablets [10, 24]. How-
ever, it has several disadvantages: it causes
discomfort; it is contraindicated in diseases
of the rectum. The possibility of the use of
extemporaneously prepared suppositories
of rifampicin is shown in clinical studies.
There are findings of preclinical studies
demonstrating the effectiveness of the use
of rifampicin in the form of suppositories
based on cocoa butter [24, 25].

There are findings of rectal use of ul-
tra-emulsion of lecithin and a complex of
anti-TB drugs of isoniazid, rifampicin, ka-
namycin, prepared ex temporae in combina-
tion with oral pyrazinamide and ethambutol.
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Hamuga u dtamOyrtona. Ilo pesynpraram
KJIIMHUYECKOTO  HMCCJEeIOBaHUSl  JIOKa3aHa
BbICOKasi 3(D(PEeKTUBHOCTh M XOpolias Te-
PEHOCUMOCTb PEKTAJIbHOTO crocoba BBe-
JI€HUS yABTPAdMYJIbCUU 3TUX HPOTUBO-
TyOepKyJIe3HBIX MpenapaTtoB B Teparnuu
JNECTPYKTUBHOTO  WH(MUIBTPATUBHOTO |
JTMCCEMUHUPOBAHHOTO TYOEpKyNn€3a NErKuX
y BIIEPBBIC BBISIBICHHBIX OOJIBHBIX [24].

B nocnennee Bpemsi B Hay4yHOU JUTEpa-
Type paccMaTpuBaeTcs Kak Takod crocod
BBEJICHUSI MPOTUBOTYOEPKYIIE3HBIX JIEKap-
CTBEHHBIX CPEJICTB KaK HWHTaJSUOHHBIN.
B Poccuiickoit @enepanuv BBITYCKAETCA
Ipenapar pacTBOp U30HHA3U/1a, IPEAHA3HA-
YEHHBI, B TOM YMCIIE, U JJI1 UHTAJISALHOH-
HOro BBeJeHHUs. MHransuuoHHas Tepamnus
TyOepKyne3a JIETKUX MOXXET MPOBOAUTHCS
Ha (oHe 0a3uCHON XUMHUOTEpaNuu Kak J10-
MOJHUTEIbHAS [7, 24].

CymiecTByeT MHEHHE, YTO TPH TYyOEpKY-
Jie3e JETKUX a’po30JIbTEpaIvsi MPOTUBOIO-
Ka3aHa, MOCKOJIBbKY MOXET CIPOBOLIMPOBATH
JeroyHoe kpoporeueHue. Ho, MOxXkHO oTme-
TUTb IPEUMYILIECTBA COBPEMEHHOM HeOyIaii-
3€pPHOM a’3PO30JIbHOM TEPAIUU, ITPU KOTOPOU
MIPOTUBOTYOEPKYJIE€3HbIE JIEKAPCTBEHHBIE Be-
IIECTBA MOTYT ITONA/IaTh CPa3y B JIETKUE KAK
OpraH-MUILEHb, MHUHYS JUIMTEIbHBIN IMyTh
nocrtaBkd. [lo MHeHUIO psima aBTOpOB, HC-
MOJIb30BAHUE COBPEMEHHBIX HeOynai3epoB
MO3BOJISIET IPOBOAMTH TEPAIHUIO B Oosiee ma-
JSIIIEM PEXUME U OOECIeYMBaTh J10CTaBKY
10 70% vactui B ierkue [27].

NmMmerorcst maHHbIe UCCIEN0BAHMUI 1N VIVO
10 COBEPIICHCTBOBAHUIO 3()(HEKTUBHOCTH
HaMpaBJICHHOIO HWHIAJISUOHHOIO BO3/EH-
CTBHSI Pa3IUYHBIX MPOTHBOTYOEPKYIIE3HBIX
JIEKapCTBEHHBIX MMMOOMIN30BAHHBIX TIpe-
[IapaToB B COCTaBE€ JIMIIOCOM, HEOCOM, Ha-
HOKArCys, MMIEUI, MUKPO- U HAaHOYACTHII.
Hcnonp3oBaHne MMMOOMIM30BAaHHBIX MPO-
TUBOTYOEpKYJIE3HBIX IpernaparoB IpesJia-
raer 3aluTy Ipernapara OT MeTadoiIu3Ma B
JIETKHX, @ TAK/KE MMPOJIOHTMPOBAHHOE BHICBO-
OOXICHHE JICKapCTBEHHOTO cpencTna [28].

Wcnone3oBaHue MUKpOYACTHI] C MPOJIOH-
TMPOBAaHHBIM  BBICBOOOXKJICHUEM  TIO3BOJIUT

According to the results of clinical studies,
it have been proven the high efficacy and
good tolerability of the rectal way of admin-
istration ultra-emulsion of anti-TB drugs in
the treatment of destructive infiltrative and
disseminated pulmonary tuberculosis in
newly diagnosed patients [24].

Recently an inhalation is considered as a
way of administration of anti-TB drugs in
the scientific literature. Drug of isoniazid
solution is produced in the Russian Feder-
ation, designed for administration through
inhalation as well. Inhalation therapy of
pulmonary tuberculosis can be carried out
as an optional chemotherapy for the back-
ground chemotherapy [7, 24].

It is believed that aerosol therapy is
contraindicated in pulmonary tuberculo-
sis, since it can provoke pulmonary hem-
orrhage. It may be noted the advantages of
modern inhalation aerosol therapy, in which
the anti-TB drugs can enter directly into the
lungs as a target organ, bypassing the long
way of delivery. According to opinions of
some authors, the use of modern nebulizers
allows to carry out the therapy in dose-spar-
ing regime and provide the delivery of up to
70% of particles to the lungs [27].

There are findings of in vivo studies on
the improvement of the efficiency of the
directional inhalation exposure to various
antituberculous immobilized drugs in the
composition of liposomes, niosomes, nano-
capsules, micelles, micro- and nanoparti-
cles. The use of immobilized anti-tubercu-
losis drugs offers the protection of the drug
against the metabolism in the lungs and pro-
longed drug release [28].

The use of microparticles with sustained
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YMEHBIIIUTh YaCTOTy MPUMEHEHHs TIPOTHUBO-
TyOSpKYIIE3HBIX MTPENapaToB M UX JTO3UPOBKH,
YMEHBIIUTH MOO0YHBIE S(DEKTHI, CBSI3aHHbIC
C JUTUTENBbHOW MepopaibHON MPOTUBOTYOEp-
Kyse3Hou Tepanuei. Kpome toro, mukpoua-
CTHUIIBI C JICKAPCTBEHHBIM CPEIICTBOM MOTYT
5 (PEKTUBHO MPOHUKATH B JIETOYHBIE AJIbBEO-
JIBI, @ 3aT€M MOTYT CO3/[aBaTh BBHICOKHE BHY-
TPUKJICTOYHBIC KOHIICHTPAIMH JIEKAPCTBEH-
HOTO CPEZICTBA B JISTOUHBIX Makpodarax, rjie
JIOKIM3YIOTCSl MUKOOakTepuu [28, 29].

Nmerorcss cBeaenust 00 0OOHapyKEHUU
IPOTHBOTYOEPKYJIE3HBIX —IpenaparoB (pH-
damnuiHa, W30HUA3MIa, NUpPa3UHAMUIA,
9TaMOyTONA) MpH BBEICHUU B (OpME HAHO-
Karcynn ¥ HAaHOYACTHIl B TeYeHUe Oolee -
TEJILHOTO TIEpHO/a BPEMEHH B CPAaBHEHHHU CO
cBOOOIHOM (hopMOH TIperapaToB B UCCIIEO-
BaHUSIX Ha )KMBOTHBIX [28].

Bo3poc wuHTEpec K MOJEKYISIpHOMY
WHKATCYJUPOBAHUIO JICKAPCTBEHHBIX CYO-
CTAaHIMI C LUKIOIEKCTPUHAMH, B CBS3H C
JIOKa3aHHBIM B Pe3yJIbTaTe JOKIMHUYECKUX
UCCJIEIOBAaHUI BO3MOXHBIM YBEIUYCHHUEM
OMOIOCTYITHOCTH JICHCTBYIOIINX BEIECTB,
CHI)KEHHEM BPEIHOIO BO3JICHCTBUS Ha *Ke-
JTYIOYHO-KUIIIEYHBIA TPaKT, BO3MOXHOCTH
NPOJIOHTAIMKM, MCKIIOYEHUsI B3auMOJeii-
CTBUSI HECOBMECTHUMBIX KOMIIOHEHTOB B
KOMOMHUPOBAHHBIX Mpernaparax, 3alluTou
HECTaOWUJILHBIX BEHIECTB OT BO3ACHUCTBUS
CBeTa, Biard. Tak, UCCIIeJOBaHHS BO3MOXK-
HOCTH BKJIFOUEHUSI puU(aMIUIIMHA U TTUpa-
3MHAMM/Ia UKIIOIEKCTPUH TOKa3ajIu BhIpa-
KEHHYIO aHTHOAKTEepHAIbHYI0 aKTHBHOCTH
KOMITJIEKCA, OOYCJIOBJIEHHYIO TOBBIIICH-
HOW CTMOCOOHOCTBIO TMPOHHMKATH B KIIETKU
mukoOakTepuil. MMeroTcst Takke JaHHBIC
0 BO3MOXXHOCTH CHIDKEHHSI TOKCHYHOCTHU
M30HUA3U/Ia UHKATICYTUPOBAHUEM C IIUKIIO-
nexkctpunami [17, 30].

3akiaouenne. Takum o0Opa3om, COBpe-
MEHHBIE TPOTUBOTYOEPKYIIE3HBIE Tpenapa-
Thl TIPEACTABJICHBI MPEUMYIIECTBEHHO Jie-
KapCTBEHHBIMUA (OPMaMU: TepOpaTbHBIMU
(TabneTKu, Karcyiabl, CHPOIIbI, CYCIICH3UH)
U WHBCKIMOHHBIMU. Kak mepcrexkThBHAS
dbopma paccMaTpUBaIOTCS pEKTAIbHBIE CYTI-
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release will reduce the frequency of the use
of anti-TB drugs and their dosage, reduce
side effects associated with long-term oral
anti-tuberculosis therapy. Moreover, the
drug microparticles can effectively pene-
trate into the pulmonary alveoli, and may
then generate high intracellular drug con-
centrations in lung macrophages, where
mycobacteria are concentrated [28, 29].

There are findings about detection of an-
ti-TB drugs (rifampicin, isoniazid, pyrazin-
amide, ethambutol) when administered in
the form of nanocapsules and nanoparticles
for a long time in comparison with the free
form of drugs in animal studies [28].

Interest in molecular encapsulation of
medicinal substances with cyclodextrins
is enhanced, in connection with a possi-
ble increase in the bioavailability of the
active ingredients, the reduction the harm-
ful effects on the gastrointestinal tract, the
possibility of extension, elimination of in-
teraction of incompatible components in
combined preparations, the protection of
unstable substances on exposure to light
and moisture, as a proven result of pre-clin-
ical studies. So, studies of the possibility
of incorporation of cyclodextrin in rifam-
picin and pyrazinamide showed prominent
antibacterial activity of the complex, due
to the increased ability to penetrate the my-
cobacterial cells. There is also evidence of
the possibility of reduction of the toxicity
of isoniazid via encapsulation with cyclo-
dextrins [17, 30].

Conclusion. Thus, the modern anti-TB
drugs are mainly presented by dosage

forms: oral (tablets, capsules, syrups and
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no3utopur. OCHOBHBIMH IIEISIMU TIPU CO-
BEPILICHCTBOBAHUH JICKAPCTBEHHBIX MPOTH-
BOTYOCpPKYJIC3HBIX IIPETAparoB  SIBISIFOTCS
CHI)KEHHE TOKCHYHOCTH, YIYYIICHHE KOM-
(GOpTHOCTH TIprieMa perapara, yBeIMueHue
O61OIOCTYITHOCTH M A(PPEKTUBHOCTH Tepa-
nud. DTO BO3MOXKHO OCYIIECTBUTH B TOM
YUClie 3a CYET PACIIMPEHHS acCOPTUMEH-
Ta TMEPOPATBHBIX JKUJIKUX JIEKAPCTBEHHBIX
dopm, TabIETOK, TUCTIEPTUPYEMBIX B MOJIO-
CTH PTa, WCIOIB30BAHUS WHHOBAIIMOHHBIX
TEXHOJIOTHH TIpH pa3paboTKe JIEKapCTBEH-
HOM (OpMBI (BKIIIOUCHUE JIEKAPCTBEHHBIX
MpernapaToB B HAHOYACTHUIIBI, MUKPO- U Ha-
HOKAIICYITBI, TATTIOCOMBI U JIp.).
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suspensions) and injectable. Rectal suppos-
itories are considered as a promising form.
The main goals in improving drug anti-TB
drugs are the reduction of toxicity, the im-
provement of the drug intake comfort, the
rise of bioavailability and efficacy of treat-
ment. This can be realized, including ex-
pansion of the product range of oral liquid
forms, tablets, orally dispersible, the use of
innovative technologies (incorporation of
drugs in the form of nanoparticles, micro-
and nanocapsules, liposomes).
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