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Abstract

Introduction: According to the statistical data of 2019, 10 million people in 202 countries have
been registered as tuberculosis cases, 1.6 million people has died around the world. In 2019,
4,089 new tuberculosis cases were determined, of which 265 died in Mongolia.

Purpose: The purpose of this study is analyze quality of some drugs used in the treatment of
certain groups of tuberculosis in accordance with international standards.

Materials and methods: Isoniazid 300 mg, Rifampicin 150 mg, Pyrazinamide 400 mg and Eth-
ambutol 400 mg, which are commonly used in Mongolia, were analyzed according to the pharma-
copoeia methods of United States, Chinese and British.

Results: Appearance - Complies with the requirements of the certificate for sensory examination.
Identification - It was determined by an infrared spectrophotometry. Average weight - Isoniazid
547.5 mg, Rifampicin 277.6 mg, Pyrazinamide 640.8 mg, Etambutol 399.6 mg. Disintegration—
Isoniazid decomposes in 2.5 minutes, Pyrazinamide decomposes in 4.6 minutes, Etambutol de-
composes in 8.5 minutes. Friability — Isoniazid - 0.4%, Pyrazinamide 10.4%, Hardness — Isoniazid
- 0.4%, Pyrazinamide is - 49.7 N, Dissolution — Isoniazid not less than - 95.7%, Rifampicin - 78.7%,
Pyrazinamide - 95.7%, Assay - Etambutol is - 399.6 mg, Rifampicin is 139.94 mg, Isoniazid is -
293.6 mg Pyrazinamide - 492.5 mg complied with the standard requirements.

Conclusion: Analysis of tuberculosis drugs quality by pharmacopoeia methods including its ap-
pearance, identification, average weight, friability, hardness, disintegration, dissolution and assay,
the isoniazid 300 mg tablets are complied with the United States pharmacopoeia, Rifampicin 150
mg tablets met British pharmacopoeia, and Ethambutol 400 mg tablets are complied with Chinese
pharmacopoeia. Pyrazinamide 400 mg tablets did not complies the friability requirements of the
United States Pharmacopoeia and also satisfied with the other requirements.
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YHOSCNAnN

Cypbea
tuberculosis HsiIHraap yycraroaar, siH3 OypuiH

(Tuberculosis) Hb Mycobacterium
9PXT3H, AnaHrysa yywruHg YPIBCIUNH ronomT
YYCragar, ambCrasnblH 3amaap Tapxgar HUArMuimH
xangeapTt eB4YMH oM. 1882 oHbl 3-p capbiH 24-HA
lepmaHbl apaamTaH Pobept Kox cypbea eBYHMIA
YYCrardmmr aHx Haaxaa. 2019 oHbl Gamgnaap
panxnnH 202 ynceliH 10 cass XyH Cypbearaap
eBuYMIk 1,6 cast xyH Hac GapcaH 6a 1cas xyyxag
cypbearaap esummk 230000 xyyxaa Hac b6apxaa.’

Cypbea Hb xangBapT ©BYHWA  LIanTraaHT
OeBYNONUNH  OepeBayraspT, Hac 6GapanTbliH
WwanTtraaHbl  HArayraapT  Guuurgax  GawnHa.

OOMB-H HomxoH gananH 6apyyH apruiiH 6ycuinH
370pPHOOC CYPLEArNNH ©BYSION BHOSPTIN OOSTO0H
yNncbiH gepeBayrasptT MoHron Ync owuuuragsar.
MoHron Yncag 2018 oHA xanaBapT ©BYHUM
lWantraaHT Hac ©OapanTtbiH 111 TOXMonaon
TOXMONZOoN

79.3%-r

OypTraracoHasc cypbearunH 88

OypTraraax, HMWAT Hac ©GapanTbiH

333ncaH GalHa.?

MaHan opHbl xyBbg 2018 OHbI cyganraaraap
cypbearmiiH 3498 LWKnHA Toxmonaon GypTraracaH
Hb HWWT XxanaBapT eB4YHMK JoTop 8.3 xyBuur
933k GanHa. YnaaHbaatap XOToA4 CYpPbedrnnH
2069
ToXmonasbiH 59.1 xyBunr 33amk 6anHa. 2018 oHg
10000 xyH ama Horgox es4nen MloBbcym63p 21.3,
DopHoa 15.7,
OapxaH-Yyn 13.6, XoHtun 13.6, YnaaHbaatap

TOXMONAoNn OypTraracaH  Hb  HUAT

HopHoroBb 14.7, CanaHra 13.7,

xoT 14.1 Oywy yncbiH AyHAAX Y3YyranTaac
eHaep baiHa.?

2019 oHa cypbearnnH 4089 WwMH3 TOXMONAON
nnapcaH 6a yyHaac 265 xyH Hac GapcaH GanHa.
HunT ToxuonansiH 57% Hb HUCNan YnaaHbaartap
xotoq 6ypTrargcaH 6arHa. XyyxaumH cypbearmit
429 Toxuongon GyptrargcaHuin 113 Toxmonaon
Hb 0-4 HacHbI xyyxag 6awnB.?

Opyyn M3HAMNH XxenknunH Teseec 2018 oHA
rapracaH cypanraaraap 100000 xyH am paxb
cypbearunH epunen Hb 2020 oHag 158.9 Gomx
©MHOX OHYYy[aac MXCaX TenesTan b6arHa.?

Cypbes 6BYHMIT SMUNIXUAH Tyng 4YaHapTamn,

Oatanraatah  aMUIAr  TOITBOPTOW,

XyrauaaHg SMUYUNH  XsiHaNTaHg X3P3ArnacHaIdp

TOITCOH

3arapaar. XapuH 4YaHaprym am, ©Oangman yr
©BYHMIAT 3M3HA TICBIPTaN OGonrox, ynam 6yp
AaaMXpyyraH yxang Xyprax aroynram.*

OMWIMH YaHapbIr wanrax cTaHdapTbiH apra Hb
AMUNH YaHapbIr 36BX6H TOO X3aMX33, (OU3KUK
XUMUWH LWWUMHX YaHapaap Hb TOAOPXOMnoon
30rCOXryn, TyxahH SMUNH ©6PUNHX Hb >KMHX3IHI
30puynanT, MeH YaHapbIr xapyysmk Oy acaxumnr
©epeep
Xanban amMuH ngaBxuac 6me maxéoang yayynax

GaTtanraaxyynax Llaapgnaratan.

YANUMnraa Hb Wyya xamaapantan 6anpar
Tyn CYpbearvmH aMurH Boaucyyabir YaHapbiH

Y3YYNaNTYYA33p  LWMHXWUIIMASHA — XaMpyyrx,
SMUNH  NO3BXMUAT  TOOOPXOWITK,  LUMHXIIIX
yXxaaHbl YHO3CNANTINra3ap LUNHXUITI3HUIN

apradnanbir 60110BCPOHIy 60MrOX Hb H3H Yyxan
acyyanyyabliH Har oM.

CypanraaHbl 30punro

CypbearniiH acpar 3apum GynrmMiH aMUUITa3HA

XAparnarggaar  SMWAT  YaHapbiH - y3YyYNanTasp

LWNHXUT3HL, — XaMpPYYIix, OroH YNCbIH

Wwaapgnarag Haauadk Oynr Togopxomnoxoa

OPLLUVHO.

CypanraaHbl 30punT

1. CypbearyiH  acpar  9MUWH  YaHapbIH
WNHXMNr3r  bapmMakonenH  Wwaapgnara

apra apradnanelH pgaryy in vitro opuvHg

TOLOPXONIOX.

2. XyHCHuA  awynryn Gamgan  YHO3CHWIA
naenaraa naboparoput 2019 OHA
LUMHXWUITT3HA XampargcaH A3KNNH

YaHapblH y3yynantyyguir 2020 oHbl MoHron
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YNCblH CypbearniH eBunentanm uprag3a CypanraaHbl X3parnaraaxyyH 6a apra 3ym =§
. . 24
X3parnargak Oyn [O33KYYATAM XapblUyynaH .
P A wmoA YYA PELYY MoHron Yncag Tyraaman Xxaparnargax oyn 4 i
cyonax
vA TOPNUAH SMUNH O33KMHA dhapMakonenH apra ip
apradnanbiH garyy WWHXUNIar XMms. a.
Table1. Methods ¥
Trade name Ingredent Dosage Manufactured Pharmacopoeia methodology i"
form %
A
Isoniazid Isoniazid 300mg Tablet Oxalis labs., India United states pharmacopoeia |
300mg
Rifampicin Rifampicin 150mg Capsule BKRS Pharma British Pharmacopoeia i
150mg pvt. Ltd India
Pyrazinamide Pyrazinamide 400 mg Tablet Oxalis labs., India United states pharmacopoeia
400 mg
Ethambutol Ethambutol 400mg Tablet Macleods., India  Pharmacopoeia of the People’s
400mg Republic of China

CypanraaHbl yp AyH ypBan, OyHAaX XWH, 3agpant, yycanT, ypanT,
6aT 6ex YaHap, TOOHbl TOOOPXOWUIMONT 33Par
MN3oHunasug 300mr waxman am Hb USP36, P AP P

3YYIIANTUAT TOQOPXOWNSIOB.
Pudpamnuumn 150Mr waxman am He BP2013, Y3YYIISNTUNT TOROPXONTIOB

MagHa 6Gampgan: MagpaxyWH  SpXTHI3p

XapX cepTucmKkaTbiH LWaapanarbiH - garyy

OtambyTton 400mMr waxman am Hb CP2010-H, 1.
MupasnHamng 400mr waxman am He USP36-H

apra apraynanblH garyy ragHa 6angan, TaHux XapbLUyyrnaH wan

Table 2. Describtion

2. Tanunx ypBan: Hun ynaaH TysiaHbl cnekTpodoToMeTpaap - Infrared Nicolet IS10 TP

FW-5 Garaxwunr awmrnad KBr-Ton antac yycraH TaHnxag 4 aSMHUIN YHAOC3H yununary 6ogmc

WIT3PC3H.

Limit Specification
Isoniazid 2019 White to white off, circular, biconvex, White, circular, biconvex, uncoated tab-
300mg uncoated tablets, plain on both sides. lets, plain on both sides.

2020 White to white off, circular, biconvex, White, circular, biconvex, uncoated tab-

uncoated tablets, plain on both sides. lets, plain on both sides.
Rifampicin 2019 Red hard gelatin capsule filled red crys- Red hard gelatin capsule filled red crystal-
150mg talline powder. line powder.

2020

Red hard gelatin capsule filled red
crystalline powder.

Red hard gelatin capsule filled red crystal-
line powder.

Pyrazinamide
400 mg

2019

White, circular, flat, beveled edged,
uncoated tablets having plain surface on
both the sides.

White, circular, flat, beveled edged,
uncoated tablets having plain surface on
both the sides.

2020

White, circular, flat, beveled edged,
uncoated tablets having plain surface on
both the sides.

White, circular, flat, beveled edged,
uncoated tablets having plain surface on
both the sides.
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Ethambutol 2019 White, circular, flat, coated tablet having White, circular, flat, coated tablet having
400mg break line on one side and plain on break line on one side and plain on other
other side. side.
2020 White, circular, coated tablet having White, circular, coated tablet having break
break line on one side line on one side
Table 3. Identification
Isoniazid 300mg Rifampicin 150mg  Pyrazinamide 400 mg Ethambutol 400mg
Limits Isoniazid Rifampicin Pyrazinamide Ethambutol
2019 Complies Complies Complies Complies
2020 Complies Complies Complies Complies

3. OyHpaxxkuH: Mettler Toledo balance ME104TE
aHanUTUK XWHr awmrnaH am Tyc ©6ypaac 20
039KUNT XKUHN3H y3axag 2019 oHa U3oHunasua
300wmr - 547.5mr, Pudpamnuuunn 150mr - 277.6mr,

MupasmHamng 400mr - 640.8mr, OtambyTon

400mr - 399.6mr. 2020 oHa WM3oHwuasmg 300Mr
- 554.7wvr, PudamnuumH 150mMr — 284.1wr,
MupasnHamng 400mr - 446.64mr, OtambyTon
400Mr — 477.26Mr XMHT3M BGanB.

Table 4. Weight

Isoniazid 300mg

Rifampicin 150mg

Pyrazinamide 400 Ethambutol 400mg
mg

Limits 541.1-568.9mg 276.5-293.5mg 637.9-664.0mg 466.5Mr-490.5mg
441.7-464.3mg

2019 547.5mg 277.6mg 640.8mg 399.6mg

2020 554.7mg 284.1mg 446.640mg 477.26mg

4. 3appant: Disintegration tester Varian VK 100
Garaxvir awurnaH am Tyc 6ypaac 6 O33KUHA
3agpanTbir Togopxonnoxon 2019 oHg N3oHnasng,
300mMr — 2.5MuH, MupasunHamug 400mMr — 4.6MuH,

OtamobyTon 400mr—8.5muH, 2020 oHa 3oHMasug
300mr — 2.6MuH, MNMupasnHamng 400Mr — 1.5MuH,
OrtambyTton 400mr — 7.4MuHyTaHg Tyc TYycC
3ajapd Waapgnarag HUML3B.

Table 5. Disintegration

Isoniazid 300mg Pyrazinamide 400 mg Ethambutol 400mg

Limits NMT 15.0min NMT 15.0min NMT 15.0min
2019 2.5min 4.6min 8.5min
2020 2.6min 1.5min 7.4min

400mr — 0.23%

5. YpanT: Friability tester Varian 7090 6araxunr
awurnaH am Tyc 6ypasc 10 wWmpxar O93KUAr
wurHxnaxag 2019 odp WMsonmasumg 300mr -
0.4%, MupasumHamung 400mr — 10.4% , 2020
oHA W3oHnuasmg 300mr - 0.33%, MNMupasnHamng

YPanT gaax 4YapgBaptan 6ams.
2019 oHbl MNMupasunHamug 400mMr — 10.4% 099k
Hb Waapanara xaHraxryn 6ams. 10 039XnH 033p
2 ygaarnnH gastamkram XM HUAT 20 03KHUIA
AYHOAX yp OYHraap Wwaapgara xaHraarym 60mHo.
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Table 6. Friability x

Isoniazid 300mg

Pyrazinamide 400 mg

Limits NMT 1.0% NMT 1.0%
2019 0.4% 10.4%
2020 0.33% 0.23%

e B A Ayl

6. bat 6ex: Hardness tester YD-35 baraxkaap am
Tyc 6ypaac 10 Wnpxar g39XMAr WnHxnaxag 2019
oHa WMaoHmasng 300mr - 0.4%, lNMupasnHamung

Table 7. Hardness

400mr — 49.7N, 2020 oHa W3onuasmg 300mr -
0.5%, MupasuHamug 400mr — 63.0N Gat Gex
TICBIPNaX YaaeapTtan baliHa.

iy iy e

Isoniazid 300mg

Pyrazinamide 400 mg

Limits NMT 1.0% 40.0-180.0N
2019 0.4% 49.7N
2020 0.5% 63.0N

7. Yycant: Dissolution tester Varian VK7025
Garaxxmnr awmrnaH aMm Tyc 6ypaac 6 O3KMWH
yycanTbir Togopxomnnoxog 2019 oHa M3oHnasung
300mMr — 95.7%, Rifampicin 150mg — 78.7%,

MupasuvHamung 400mr — 95.7%, 2020 oHAa
WN3onnasmg 300mr — 95.08%, Rifampicin 150mg
— 99.0%, MupasnHamug 400mr — 87.09%, Gaiix
Oereep waapgnaraac 6araryn 6ams.

Table 8. Disolution
Rifampicin 150mg

Isoniazid 300mg Pyrazinamide 400 mg

Limits NLT 80.0% NLT 75.0% NLT 80.0%
2019 95.08% 99.0% 87.09%
2020 95.70% 78.70% 95.70%

picin 150mg - 93.3%, [MupasnHamng 400mr -
98.5%, Ethambutol 400mg - 99.9%, 20200Hg

©Hgep wnOaBXUT
Thermo Fischer

8. TOOHblI TOAOPXOWIONT:
LWNHIAHNIA  XpomaTorpad —

Ultimate 3000, CnektpochoTtomeTp —  W3sonuwasung 300mr - 101.1%, Rifampicin 150mg
Spectrophotometr Thermo  Evolution 300 100.0%, MNupasnHamng 400mr - 97.5%, Etham-
GaraxyygoblH  TycrnamxTavraap  wuHxnaxag  butol 400mg - 101.83% aryynamxran 6amB.

2019 oHa WMaoHmasmg 300mr - 97.9%, Rifam-
Table 9. Assay
Rifampicin 150mg

Isoniazid 300mg Pyrazinamide 400 mg Ethambutol 400mg

Limits 95.0-105.0% 95.0-105.0% 95.0-105.0% 95.0-105.0%

2019 97.9% 93.3% 98.5% 99.9%

2020 101.1% 100.0% 97.5% 101.83%
Xanuamx waxman aMm Hb BP2013, Ethambutol 400mg

waxman amMm Hb CP2010-H “MupasuHamng 400mr”

2020 oHA LWMHXNNIa3HA XampyyncaH “3oHrasn
A A PYy A waxman am Hb USP36-H Wwaapgnaraap yHanaxag

300mr” waxman amHb USP36,“Rifampicin 150mg”
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Yp

OYH Hb Tyc dapmMakonenH Laapgnarag

HANLDK BanB. OHIXYY LUMHXUTI3HUA Yp OYHT
AnoHbl dhapmakonenH TOOHblI TOAOPXOMMNONThIH

Wwaapanararan xapbuyynaH y3ean “/soHuasug

300mr”, Rifampicin 150mg”, Ethambutol 400mg,

“‘MupasnHamug  400mr”

8M Hb lWaapgnarag

HUNLSX OanHa.

Table 10. Discusion

Isoniazid 300mg

Rifampicin Pyrazinamide Ethambutol 400mg

150mg 400 mg
Limits 95.0-105.0% 93.0-105.0% 95.0-105.0% 95.0-105.0%
Results 101.1% 100.0% 97.5% 101.83%
OyrHant 3. Tanpant cyganraa. MOHronbIH CypbeaTan
TOMUAX HuMramnar, 2018.
1. 2019 6onoH 2020 oHO X3parnargax H

Oy” CYpbearMmH 3apMM O3MUWH YaHapblH
LUNHXMNII3r doapmakonerH apra apradnanbiH
Jaryy [AyHOaX KUH,
ypanT, yycanrT,

3agpant, 6at 6ex,
TOOHbl  TOOQOPXOWIONTbIH
V3YYNANTYyAa3p WwnHxknaxag “AsoHnasung
300mr” waxman am Hb USP36,“PudamnunumH
150mr” waxman am Hb BP2013, Ethambutol
400mg waxman am Hb CP2010-H waapanarag
HUAUSX Game. 2019 oHAO X3p3arnaraax
baricaH MNMupasnHamug 400Mr waxmarn 3M Hb
USP36-H ypanTuiiH y3yynanTaap waapgnara
don 2020 YPINTUIAH

Y3YYNanTasp waapanara xaHrax 6avs.

XaHraarym OHbl

2019 oH 6onoH 2020 oHA xaparnargax oywm

CYPbE3rMNH 3CPar YWNYUrasTan  3apum
AMYYANNH YaHapbIH Y3YyYNanTUIAr xapbLyynaH
y3axag 2020 oHbl SMMIH aO93axyyn Oyx
Y3YynanTaspaa dapmakonenH Lwaapanarag

HUNLDXK OanB.
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