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TAsamsfimun1sAnEnANNAIAN MR isoniazid TuAnFUEN 3L LA
ANITINVBIANNTUATN AN UM 19119131 TneidF HPLC 14 Reverse phase column
C,, (150 x 4.6 mm) (Hypersil) Lﬂufa"gmﬂmﬁmﬂs’ﬁ 0.04 M octane sulfonic acid pH 3 :
acetonitrile 8n514914 80:20 Lﬂuﬁgmmm%@uﬁl gmsn1slna 1.0 miimin uazmsvadningld
UV detector fiA2NNeN9AAY 254 nm A1 Retention time 2184 peak &1 isoniazid Wifu 2.0
W N1IRIRNABLANNNYNABITIBIIBILATIZYE WLFN AN Linearity 3yman9ANdnduaa9e
isoniazid FUNUTLE peak ludunse ludasaauidudi 2,525 meg/ml Ardudsedng
anduius () wini 0.9999 % Recovery aglutag 95.06-97.85  Precision Jaatasile

= o

Mduazr09983mein % RSD WinfU 1.12, 1.36  lun159tAssiduLAeaiu (intra-day)

] o o

WAZINAY 1.13, 0.56 TUN153LAINLIANSTUAU (inter-day)  AINIUANEIATNASANINYD

@ o ' A A Py PRy v @ o P )
ﬂ’]I@ﬂLﬂUWQ@H’]\‘]ﬂ’]SLu 4 dN1NY AR NYUNINNA NHLLAN sLu['ﬂL?_lu (4°C) LaznNan1aziaN
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(45°C, 75 %RH) vnsataseviiBunnieniflungn 4 §lansi Ae AUV 01,2 uax 4
ANNAAL

NANNTILATIEY WL peak 999815 PAAANNNNTAALF UAZ peak 18941l szNaL
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Abstract

Stability study of isoniazid in extemporaneous preparation

Tinmanee Tinakorn, Thanika Pathomwichaiwat

Project advisor: Kittisak Sripha*, Manit Lertchaiporn**

*Department of Pharmaceutical Chemistry, Faculty of Pharmacy, Mahidol University

** Pharmacy department, The Queen Sirikit National Institute of Child Health (QSNICH)

Keyword: Isoniazid, Stability, HPLC

The purpose of this special project was to study the stability of isoniazid in
extemporaneous preparation by means of HPLC assay method. This dosage form was
prepared by Pharmacy Department at The Queen Sirikit National Institute of Child Health
(QSNICH).

A reverse phase column c,, (150 x 4.6 mm) (Hypersil) was used as a
stationary phase. A mixture of 0.04 M octane sulfonic acid pH 3 and acetronitrile / 80:20
was used as a mobile phase with flow rate 1.0 ml/min. Detection was carried out by
using a UV detector at 254 nm. Retention time of isoniazid peak revealed at 2.0 min. The
linearity was obtained in the concentration range of 2.5 - 25 mcg/ml with a correlation
coefficient (r2) of 0.9999. The percentage recovery was in the range of 93.06 — 97.85.
The precision of instrument and method, which were reported as % RSD, were 1.12,
1.36 for intra-day, and 1.13, 0.56 for inter-day. The stability study was carried out at
different storage conditions such as at room temperature, at 4°C, under sunlight and
under accelerate condition (45 C, 75%RH). The analysis of isoniazid was performed at
week 0,1%, 2" and 4", respectively.

The result showed that the decomposed products and excipients present in
the dosage form did not interfere with the developed assay method. The
extemporaneous preparation was stable within four weeks when stand in amber-colored

glass bottles at room temperature.
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First-line drugs Tun1ssnednulsalusin
NANIWAUIATALATIEYEN isoniazid

NANIIILATITHANTAANEEAD (degradation products)
uansituilfins ey standard isoniazid fipaaidadusing I
NANITILATIZUUN Y%recovery JBINNINAGDLIANN LA IATIVDIIE
ALY Standard addition method
LANNINARAEL AN AL T0 LA in luS WA (intra-day)
NAN1INAGELANNLNLENTR9I83bAZF TR (intra-day)
ANV AGALIANNN LU NIRRT A TiAN U (inter-day)
LANNINARDL AN LU N3 R LA YT Fine T (inter-day)
AT ILARANANTANEI AN AN NUBIAN LT N LAt

isoniazid TWtNNIzaA e 2RIADTUGLNIWANUNITIF N9
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Chromatogram standard isoniazid 0.01 mg/ml mobile phase Ae
0.05 M octane sulfonic acid : acetonitrile luamd91 40:60, 50:50
WAL 75:25

Chromatogram standard isoniazid 0.01 mg/ml mobile phase e
0.04 M (A) llaz 0.05 M (B) octane sulfonic acid : acetonitrile
ludmnadau 80:20

Chromatogram sample isoniazid 0.01 mg/ml mobile phase An

0.04 M octane sulfonic acid : acetonitrile luams491 80:20
Chromatogram degraded product aMn{jiisen Hydrolysis tagl 1 N
hydrochloric acid, 0.1 N sodium hydroxide, 3% hydrogen peroxide
WAz 10% sodium bisulfite

Chromatogram paraben concentration

N9 LA AR NN LEIT K UAT9TT I A RUA R NN (AUC)

uaz ANLdnduTes standard isoniazid
ﬂ?’W\ILLZWNN@ﬂﬁ?ﬁﬂ‘]&ﬂﬂ'ﬁ'?Nﬂ\i@ﬂ’WWﬂlﬂ\‘]ﬁ]o’\%‘/‘]Jﬂ’WLﬁ]’g‘ﬂmﬁLﬂ‘i:f isoniazid
IuﬁﬂﬂixmﬂmmmmmﬁuzgmmwLﬁmm'mﬁ u"9787] flannazsing y
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HPLC = High Performance Liquid Chromatography
mm = Millimeter

M = Molarity

ml = Milliliter

min = Minute

ug = Microgram

°C = Degree celcious

%RH = percent Relative Humidity

pH = ANAINNLTIUNTA-ANY

uv = Fdgananlaloian

i = Correlation coefficient

nm = Nanometer

conc. = Concentration

AUC = Area Under the Curve

% RSD = percent Relative Standard Deviation
SD = Standard Deviation

X = Mean
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(extemporaneous preparation) AFHTENANFUAINA1NN A LAENNITuALIA8N isoniazid
eluranliriew uandledeanslddailnssaeiluinszansen warlWulsenuna
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WWAZLeNe M. tuberculosis ARINUNANNIENNL (gastric wash) lumaudn Fellmszisin
o P Ao o = = H A o
dnaznaulanveniimadinlsnaclunsziniziaananedy visaainanue anun luiiias
don tnladunds (lussndieiuanesdnian) Wesannidednlsamsnyiduingn fAaiunng
wnziaesiasldioauuis 10 §lanif tlaqriuinsnenaldinanives 2-3 4ianif viadundnil
A Aa @ ada . dl o 7 dl a 431 o
naneasLyiuasAcaL WAs skin test M lddnengalunisnsaaaninzaesnisinmadn
Tsnlugnlaifiannis namageui lWkauINLanINlNIsRame M. tuberculosis tavialiudn
Tudndaulvgvasannlasuimanda 3-6 ﬁﬂﬂ’]ﬁfﬂxﬁ@ﬂﬁﬂﬁﬁ?ﬂ’]ﬂuLU@§ﬁQ§uLﬂuUQﬂ 14
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91891AUUIN 3 1haUls uarnauantazesetinaenll Daudazlfaninundnulsaudafiniy
N155NEN
faqiiuieninmdnlsanldnannanasiin nsinmagliandaniuedeiles 3 1din
WeaRSMINN1IAREN LAz s @nsninaesen et 4 ldun Streptomycin, Pyrazinamide,
Rifampicin, Isoniazid, Ethambutol #4m1379% 1 (M 4) n13dnenaslfuantinnfunig
SNHFILATEHLBULTN LAZAZFANWENBENAN AN UITEZ19a198N9TIas 6 LADY WAY
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A15199 1 First-line drugs lun1sfnendmuisalusn ©

Faen dosage (mg/kg/day) NNELUB)
10-20 in 2 divided dose Aa9inng monitor 81NN9ITNG
Isoniazid
Maximum dose 300 mg/day 284 hepatitis
Rifampicin 10-20 in divided dose every 12-24 hours -

Pyrazinamide

20-40 in divided dose every 12-24 hours

Maximum dose < 2 g/day

Ethambutol

15-25 once daily

Maximum dose 2.5 g/day

Tlunsi W lwanengands

13 T waz monitor visual acquity

Streptomycin

Newborns : 10-20 once daily

Infants  : 20-30 in divided dose every
12 hours

Children : 20-40 once daily

Maximum dose 1 g/day

T lunstingdiaiianishesias

isoniazid LA rifampicin

eln Isoniazid

1 v 1
Wugnudanaanldlunissneiuazilaaiusulsaiaznismamanan tubercle bacillus #1

) . . T 2 14]
W1 sensitive strains $aNALENDLY "]

s

[g]
AUNANUANINLAN

=)

o =
TRANIAN

2R1XY : Isoniazid, Isonicotinic acid hydrazide

. Pyridine-4-carbohydrazide

gmnsluana : C,HN,0

° %

dmrdnluana : 137.139

4R3lATNaFINn1aLAd ;

NH,

\

/
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81 isoniazid @8ngNalaensgugan1saiag mycolic acid FfudiniszneaudiAny
RN TARYR9TR M. tuberculosis
°1I’a‘1JL°1I[§m’l’iﬂﬂﬂ§]‘VI§
= < . . 1 I oo v <
mmmmflu bacteriostatic AaLTA bacilli NNNITLUIAITT LAY ﬂ’ﬂﬂt']‘ﬂﬁ ASERN]
L 1 P e @ o o L, X o= , ! .
bactericidal ABLIANINNNNITULNFILTILATEINONEFADLTD M.kasasii Sﬁq@q’l,uﬂzgu Atypical
. =l 2
tuberculosis aNMAIE

LNRTAAUANERT
Fn21N isoniazid  QNAATNAINNNLALATMTBLNNTIALEY Seldenluaune 300 mg
Tasn1sfutlseniu aznuszavuenluw@en 3-5 tg/ml N lunaii1-2 Foluauazendnungg
mmﬂﬂiﬁf‘ﬁqaé'wmfﬂmm:ﬁwﬂuﬁﬂmﬁuuﬁwm;:Iﬂfmﬁﬁmmﬁlﬂﬁ:mmaﬁﬂmez
wirduszauan lunszuaiann
75-95% 1avg1argniuaannisdasiazrlugl metabolites %'mqulmgshu
N?LUIUNIT enzymatic acetylation LWaE enzymatic hydrolysis
aaveld
isoniazid Wlugnidndnylumsineinlsemnaialag dsaniuenau wieaunsold
e 7 M unnstlasriudnlsn
NRT19LARI
Allergic reaction gnunsnreliifindsitetiuun ol uazisaauniadin drug-
induced systemic lupus erythematosus
Isoniazid-induced hepatitis
Peripheral neuropathy
Hematological reactions

Vasculitis associated with antinuclear antibodies 1n198inwne liiiiaveaen

nsldiasasiia HPLC

Chromatography Lumaliansuanasfidsenausaesianans 2 4ia As fananeat)

o =

AU (3andn stationary phase WALFAINALAABUA F8N91 mobile phase T9@N1TaMITA



waztTuNnaesesAlssnauusazFia laan s lia13Fa819inNIg partition UL stationary
phase L&z mobile phase AluaeamanazTzansinetnseanun annaia interaction fit
32W31013 2 phase Finlfansfianmnizsnaiugnazeanunlumaniisneiu silfidanisusn
‘ﬁlmmzﬁ

HPLC (High Pressure Liquid Chromatography) unaiiannsuanansineande
YANN9289 Chromatography %4 HPLC avande pump ﬁﬁmmﬁuggﬂum? pump mobile
phase 1¢ column iy stationary phase Meusnansfnetnseanun  mATALEAN
Wrntszenald luanusng < a8endnenn %qmu'ilmwzﬁl,%mmmwLL@:LI?mm \TU N9
AATITHALANADININUWAZHIATFIUEY NIANEINNFNATAaUAIART N13T4ATIZEN

T4 biological fluid NIANEHIAINAIAITBIEN LAZNITATIAADUAIINLIGNT NI9ANTA

LU IUINNILUAZNNTIATLANNTAILATIZIIEN LG

ns3tAgIzRMLS NN MR Isoniazid TneRE HPLC Aiwulutlaqiiu

94 column C-18 YMC-ODS Lflu

N3ANEI989 Khuhawar MY, Rind FM
stationary phase wazdl methanol : water : isopropanol : acetonitrile : sodium acetate (1
mM) ludmsndan 51:42:3:2:2 1fl1 mobile phase flow rate 1.7 mi/min 1f UV detector 7
333 nm miﬁlami"}:ﬁﬁm isoniazid B.P., Rambuzid Wag Myrene-p tablets

AMsANENU8Y Khuhawar MY, Rind FMA uae Rajper AD™ 1f C-18 column 21414
150 mm x 4.6 mm 1w stationary phase wazil water : methanol : tetrahydrofuran Tu
8m91d91 59:39:2 151 mobile phase flow rate 2 mi/min 14 UV detector 71 238 nm @19
Az 6N isoniazid raw materials

a0 USP26 " Anuum 314 column C-18 211m 250 mm x 4.6 mm flu stationary
phase uazi 4.4 g docusate sodium 114 600 ml ethanol : 400 ml water Lil mobile phase
flow rate 1.5 mi/min 14 UV detector ‘17{ 254 nm @ﬂiﬁ%lﬁ?%ﬁ 1#un isoniazid raw

materials
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1. A19LAN
A5LAN UFTHN Lot or Batch No.
Lab-Scan analytical 02 03 0032,
Acetonitrile HPLC grade
sciences 06 05 0219
Octane sulfonic acid sodium salt (10 g) Fluka 1115203 13805061
Isoniazid standard BIANNILNATNITH -
Isoniazid tablet (100 mg/tab) AIANITLNATNIITN T490258
Distilled water -
v ADNTUGININAN WU
UNNTEANEIEN _—— -
ANTTR
2. ainsal
ainsal UTHN Specification
HPLC
LC pump Shimadzu LC-10AD
Solvent mixer Shimadzu FCV-10AL
Degasser Shimadzu DGU-12A
Communicator Shimadzu CBM-10A
UV-VIS Detector Shimadzu SPD-10A
3.9 x 150 mm

Symmetry columns

Column Part No. WAT 046980
(waters)
Serial No. T81871T
Ultrasonic bath J.P. selecta -
Analytical balance Adam AFA-210LC

Membrane filter 0.45 um
¢ 13 mm
¢ 47 mm

Linda manufacturing

Linda manufacturing

Mfg. No. M2944

Lot. No. 0769500832 M321020




ailnsal UTHN Specification
TANTAI Sartorius -
=l
AIARATN - -
Beaker - -

Volumetric flask

Erlenmayer flask

Syringe N9

Transferring pipette

AU 1, 2, 3, 4, 5ml




AFANUUNITNARDY

1. AN9WFTEIN mobile phase (0.04 M octane sulfonic acid)
. NNIWTEIN standard isoniazid solution AN LN 1 mg/ml

. NM3LFTEN standard isoniazid solution AYsdNdw 10 ug/mi

A W0 N

. NN Sample isoniazid solution ANNLNDY 10 ng/ml 1 vehicle 204
ADNTUGLNNANUNITIA WU197T T

= ~ v o A [ . .
. NTETENANTN I TN AN NANAUS T EUR N (linearity)

 NNTENANTdaNaFalag stress condition””

. NNIWALNABRLATIZERANTUENLF T NN LAEHANIZ9NE isoniazid
. m@mq@mummqﬂﬁmmﬁ?ﬁmmzﬁ(method validation)

%

. NLETEINARateNARaL isoniazid Twinnszansent'?

O © w ~N o o

N139LAIIEHAINNASANTWTBIANTLIN Lm?‘ﬂNﬁLﬂELQWWzﬁ‘WEI isoniazid

A. NMSLATENR1TN LTI UNTA LB UNITNAADY

1 N15LAFEN mobile phase (0.04 M octane sulfonic acid)

1.1 "3“\1 octane sulfonic acid 9.3716 g 1414 volumetric flask 2141a 1000 ml @m’mﬁleﬂ
né udasuasunmslsla 1000 mi

1.2 U5ulHH pH = 3 Ineld 2 N sulfuric acid

1.3 N84 mobile phase Tnerld membrane filter 11470 0.45 um
2 N19LA3EN standard isoniazid solution AANNLANTY 1 mg/ml

2.1 "3“\1 standard isoniazid 50 mg 1414 volumetric flask 21416 50 ml

2.2 aranslutinnduiiniun1snses udntfuLBuams il 50 mi
3 NN9LASEN standard isoniazid solution AAMNLANAY 10 pg/mi

3.1 pipette 1 ml 289 standard isoniazid AHNITNTY 1 mg/mi (ande 2) ldlu
volumetric flask 24141/ 100 ml

3.2 15 BunnsastnnduTiiIun1sNse
4 NMSLATEN Sample isoniazid solution AMNLTNTU 10 pg/mi 1u vehicle 209801114

[ ] a
AUNINLANWUITNE NM5EU



4.1 uaimaen isoniazid (100 mg/tab) anuat 3 WA luinseliidunsaziden

4.2 A8t | N vehicle 289ADTHATNTWANWNTIR N91913H UFun0d 30 ml (azlipndy
HATLNNLALANIZE isoniazid suspension AN 10 mg/ml)

4.3 pipette @sfiasenldannda 4.2 11 1 mi 16y volumetric flask s Bunmsdaenia
néWlFlE 100 mi

4.4 pipette anafissaal@annda 4.3 11 1 mi 1dlu volumetric flask 51BN msdastin
&l L& 10 mi

4.5 N384 sample Assenldannde 4.4 Ield membrane 1u1A 0.45 um
5 NMSLAsENATTRLEIUNNTUIANNANNUSLIEWAUASY (linearity)

5.1 pipette 5 ml kAL 1 ml U84 standard isoniazid ANHNLTNTU 1 mg/ml (@Wﬂ%’ﬂ 2 9N
9) U5t Bunmagaetinnduiitnunisnsedila 10 ml uaz 100 mi mug sy avld standard
isoniazid 0.5 mg/ml WAz 10 pg/ml ATNATAL

5.2 pipette 1 ml 984 standard isoniazid AMNLENDY 0.5 mg/ml (annde 5.1) lalu
volumetric flask 170 10 e 100 ml U511 FuRsgaetnnduiEnunnInsas azld standard
isoniazid 50 pg/ml LAy 5 pg/ml ATNAIAL

5.3 pipette 5 ml 484 standard isoniazid ANLENTW 50 pg/ml (Aandia 5.2) Usuisunms
Faeninndufirnuntsnseslila 10 mi azld standard isoniazid 25 ug/mi

5.4 pipette 3 ml LAz 1 ml 284 standard isoniazid ANLENDY 25 pg/mi (annda 5.3)
UsnBanmsdaeinnduisinunnsnseslila 10 mi ald standard isoniazid 7.5 ng/ml e

2.5 ug/ml AINATAL

6. NSLASUNRITHANLAILAY stress condition’”

6.1 NFWTUNAITAREFARAINUNTFEN Hydrolysis tnenan
%ﬂ standard isoniazid Usza1n4 100 mg azane’lie TN Hydrochloric acid 50 ml
il reflux 30 Wil Aeliufignugiivies  aniuliulidunandlneuas uda pipette
ansazaeiild 5 mi 18 volumetric flask 117 10 ml Uit Bunasdaarindu udonsesanss
1% Tneld membrane filter 1u1m 0.45 um
6.2 NwRENANTAREFIANLTTeN Hydrolysis Tnaiua
%ﬂ isoniazid standard tszannd 100 mg azang’li 0.1 N sodium hydroxide 50 ml

tnldreflux 30 wn elidunguungiivies  aniuliulidunasinensa uda pipette



asazaneiild 5 mi 1 volumetric flask 1u1m 10 mi 15t Bunasdaeviingu udansesansi
18 Taeild membrane filter 2110 0.45 um
6.3 NFTENANTAREFAIANLTFEN Oxidation Tnel 3% Hydrogen peroxide
°TJVI<1 isoniazid standard Uszannd 100 mg azanelu 3% Hydrogen peroxide 50 ml
1l reflux 30 W% falfiduiigoumgiives uda pipette  ansazanaiild 5 mi lalu
volumetric flask WA 10 mi - Uit Bunmsdaeninngu udansesansild Tneld membrane
filter 111/ 0.45 um
6.4 NaTENATTAREAIAINUATEN Reduction Tngl 10% Sodium bisulfite
°TJVI<1 isoniazid standard 12za10d 100 mg azaneli 10% Sodium bisulfite 50 ml
il reflux 30 Wt Aliduigningiivies uda pipette ansazaneiild 5 mi 1d volumetric
flask 1WA 10 ml - Ui Funasdaeninngy udanseqansild 1neld membrane fiter 1u1A

0.45 um

B. NSWAIUIIBILATIZRAISULLATANNLARLANIZSE isoniazid

ﬂﬂma‘mmfa\uﬁﬂmﬁmmuﬁmmmmm mobile phase ‘ﬁﬁmuﬂﬁ‘:ﬂﬂumm 0.05 M
octane sulfonic acid solution pH3 (aqueous phase) Las acetonitrile (organic phase) Tne
TemadauTiiinmaae fal 40:60, 50:50, 75:25. 80:20 WA mobile ohase #ifl
d7ul9znauwas 0.04 M octane sulfonic acid solution pH3 (aqueous phase) LAY
acetonitrile (organic phase) Tudmnsda1 80:20 Tneflaningildlunnmaand Ae

Column reverse phase column C,,, 5 um particle size, 150

187
mm length, 4.6 mm internal diameter (Hypersil)

Flow rate 1.0 ml/min

UV detector wavelength 254 nm

Temperature room temperature (25 °C)

Injection volume 20 ul

AN1ITNIINARINWNIZANAR mobile phase NNdaulsynaLued 0.04 M octane

sulfonic acid solution pH3 Waz acetonitrile TUEMINEIY 80:20 (FINANIINARBININ 16)



C. NSAFIARAUANNYNADINDIIBILATIZI (method validation)

1. NSNAFALAMNLRNILLANZA (specificity)

N1INARALANLANIZIANZAY N LA AL N17Fauey chromatogram 284 standard
isoniazid  isoniazid 1 extemporaneous preparation wazransaanesiadlfaInAzeansng
7 fiu (Aeseaziaen vinda A 4a 6 nawsanaisaaiesalag stress condition 1 10) Live

| aca rai A k% a 6 o dl % % 1 dl Qi
gindsamaziidenldannsndinanzisnansenisld uarliinissunauainansau o 7
al o o 1 % dgj 1 o o a :J/ al
AuA3U 1y angaaesia ansdwdlen ansdqe luA3y 4av seaziRanduneunImaaed N
o d’l
P!

1.1 11 isoniazid standard solution 10 pg/ml, isoniazid 1 extemporaneous
preparation Waz 4138a181F (degradation products) 284 isoniazid Mmsanldansiada A
48 3, 4 WAT 6 ANNAIAL N1LATIZIAYE HPLC

1.2 1uWBeuey chromatograms N4 1N@LAAS9N peak  IB9A1TAAYFD 419
Uuitlen wazanstaelunndy lusunqu peak 284 standard isoniazid
2. NMFMIANMNTNNUELTUAUASS (linearity)

AIMIAMNANAUSIT LA UAS LTunTmAgaulALNIITATITHMNIAMNANAUS 521919
AN NdWaIRe  standard isoniazid WsuAUNuAlEnTN (AUC) A ldannnisamsnyyd
standard isoniazid A didudusng < Auaenetos 5 Avdudu Avnduiusiaduns

!
1A

WARNANEIAN correlation coefficient () AReaNFULS A AN > 0.9995 LaTNANTUNAN

[ 6

Gmﬁmmw;h (y-intercept) ArAINNTUIRINTIN me'fnﬁmmummgmﬁm\m'ﬁ (RSD) #ine!
MepziBATuRaUNNIAReY TiFs]
2.1 11 Standard isoniazid solution AANLENTW 2.5, 5.0, 7.5, 10 WAz 25 pg/ml
AINANAU (ANNHIT8 A 48 5 U1 10) N13LATIZYA9Y HPLC
2.2 plot N9 321319A1 AUC ez AuLdNd1aad standard isoniazid solution
2.3 AMIIANNNTIEURTILAZAN correlation coefficient () Taadintusinng
gaNFuAR I > 0.9995
3. NMINARAUANMNLTILINSIURIITILATIZI (accuracy test)
m’i‘wmmum’mLﬁﬂﬁmi\‘lmﬂ\ﬁ%ﬁmﬁ:ﬁ aanaaeuLuL standard addition method

Tnafin standard isoniazid NiAansduduiiueuatteies 3 mnuidudu adlu sample

isoniazid AMALATIEFMNATNLATANIIN (AUC) 189N NIdLd W Naa9LA azFaating



o

fagafiinnsiAnans standard isoniazid (38097 spiked sample LazFnaeniliiinng
\ANg? standard isoniazid (78n91 unspiked sample ANANHILT e AR A TALAT Y
Auansluglaes %recovery Inaflinusinaeniuie 95-105% meazidaatunaunig
naaed TiFail
3.1 NNIATEI unspiked sample
pipette 5 ml 184 sample isoniazid Tu extemporaneous preparation (ﬁQﬁ@ A
fia 4 v 9) 18l volumetric flask 1u1a 10 mi u&aLFuLBunAsEerin&uitunsnses
3.2 NNILATEIN spiked sample
3.2.1 pipette 5 ml 183 sample isoniazid Tu extemporaneous preparation
(vinda A da 4 win 9) 141U volumetric flask AWM 10 ml A9 3 flasks
3.2.2 pipette 1 ml bag 5 ml 28 standard isoniazid solution ANENDY 10
ug/ml (Fadia A 48 3 i 9) aglu flask 7 1 Uz 3 ANSEL
3.2.3 pipette 1 ml 184 standard isoniazid solution ANNIUDY 25 png/ml
(e A 48 5.3 ui1 10) aglu flask 71 2
3.2.4 Ususunmann flask dedudnntnduiiriunsnseuda
3.3 shanafisaaldannda 3.1 uaz 3.2 uNAAsEiEaE HPLC
3.4 AUIUNLENNTU standard isoniazid ﬁmm@wu

3.5 AWM % recovery TaafiintuainaansuAe 95-105%

¥
NTATUITU % recovery AU lATaaann1sAasia Ul

% recovery = (conc.MiAszflaaad spiked — conc.ARAT1zAbAU89 unspiked) x 100

conc. standard isoniazid MR

4. NMFNAFALAMNULNUEIUDINIFILATIZY (precision test)

] o a @ 1 Qaldl = }7% d‘ = dl
NNINARALANNLNLEN1DIN199LAF129 L un1medeuINdsiaen M uaziAsaalan b b
a s v dl v o :// dl o dl v 1 o‘d‘ o v
nsaAsed Winanindaesiulunn - afanianmeaes waznai bbeg unmusinaeniuls
wanslugiaeg %RSD HA < 2.0
nsnagaukLadunismageuludiufeqiu (intra-day) WN1IAIIEDLANNLNUEN D
N13ATIEHAMETINIATITHALLAEY LATEINALAZAN1IEATIATIZfAeaTU TneRuAsnyeidn

TudaaannlndAgeiunte luduime i wazn1madauseTuny (inter-day) unns



1 v
I~

NARDLAMNLNUENTBINITILATIZH MIa AR Reen lUyiaunm 3 1 Aseaziden
Fupaunmaaedfil
41 nmadeLIANNALETeNATasle
4.1.1 e standard isoniazid solution ANNENdL 10 pg/ml AW 1 296
(F995 lwiade A da 3 10 9)
4.1.2 {uiAIed HPLC Tagvinnsanaiaay 10 iy
4.1.3 NMN139LATIZTudRLARATY (intra-day) TnevnANLaAY %RSD 299N
AUC %4 10 iy
414 AR LT AU 3 Ju (inter-day) Taeneniads AUC
gasis 10 WuTAAT s iy udarinAeas il v usiasiuamn  %RsD lnad
nauainNTeaNsY e %RSD < 2.0
4.2 NIINARDLANNLNUENTBITUATIZN
421 TN sample isoniazid solution A NN 10 pg/ml AU 3 196
(F995 liade A 48 4 il 9)
4.2.2 UNNIATIZHAYE HPLC Tnennni1sanaanas 3 1
4.2.3 $n19A e luduAeaiu (intra-day) TngvnALaaY AUC 789u5as
990 udatihAeae AUC 189usazanniAansldunmi %RSD
4.2.4 FAMIIAM LR AU uian 3 Fu (inter-day) TpevnAaae AUC
gaaa 3 29ARAATITTITIAAAY (390 9 1) wdatiARALTILE TeuA Az TN

%RSD Tasidinusin178aN5L Aa %RSD < 2.0

NN9AUITL %RSD AunlAlasiaungsalldl

%RsD — (SD*100)



D. NISANHNANNAIRNINARIANTULNLASUANNLAL isoniazid LUUINTERNE

21RO UFUNIWLANUUITR N1W191T T

1. MILATENADENINAFAL isoniazid Tulinnszanaan’™

1.1 WFRNFARRENINARAUATNTUABUNITLAFEN sample isoniazid solution (ada A 4
4.1-4.2 ¥t 10) A11913931 39 Fasing anntiunldaanuiad i itlnaiin
1.2 Wdaetanaday 3 Aaetng lAnnsivUFunniEusL mu3aaeszide 2

1.3 thsedmegaufivag (36 siaetng) Tliiulinaniozsing - feil

GINVE B R UMW 9 1A

ANzl (45°c, 75 %RH) MU 9 290
Aulugidy (4 %) MU 9 290
[~3 dlal % 1 o

Ao Tunduwas Guudieng) MU 9 290

1.4 Hufiatanagasluda 1.5 109eszsiluaningi 1, 2, uaz 4 ANASU TnsiLAay
AMAALANILAY 3 1A NININITALATIZUANNAITILATITED 2
2. N15ILATITHAMNAIRNINTBIANSLILLAS NN LABLANIZSIE isoniazid

2.1 PTSRINARENMAaLTIININALATIEY

SiFeuReEneRldannda 1 Auniassen Sample isoniazid solution A 10
pg/ml (Wadia A dia 4.3-4.5 111 10) a¢l&etnmageuinanududulszano 10 ug/ml

2.2 AATHANNANANINTBdENARe HPLC Tag mobile phase A8 0.04 M octane
sulfonic acid : acetonitrile Tugns @91 80:20 ANFHITEN1IRAUNITIAINLHAITNASANIN
YRIAFUL WA NN LA isoniazid

2.3 TUNNUAZAATIZTUIANNASANINTBSEN isoniazid

2.4 #3Uuardansainanimaaed



NAaN1TNAa|N

A. NISWAINIITILATIEUAITULLATLNNLARLANIESIE isoniazid
ANNINARBIVAAGIUNUNIZANTBS mobile phase Ananuanalun13en 2

AN519N 2 HANINENUNITALATILIREN isoniazid

retention
Mobile phase ratio Tailing resolution
time (min)
40 : 60 1.292 1.24 2.71
0.05 M octane sulfonic acid : 50:50 1.337 1.04 1.35
acetonitrile 75:25 2.469 1.53 1.21
80 :20 4.570 1.91 3.02
0.04 M octane sulfonic acid : X
80:20 2.082 1.71 -
acetonitrile

@ unsaA uInAN resolution 181 1HaaanT peak 2898LNEN peak LAEA

Wadwmszsien isoniazid Ineld mobile phase A8 0.05 M octane sulfonic acid :
acetonitrile  Ju8MIN49% 40:60 LAY 50:50 WL4N peak BNEN isoniazid N retention time

14

WinAL 1.292 uaz 1.337 W AINAIAL (317 1A Uay 1B) B9 peak 2848 isoniazid N6
Fauiuiy peak 189 solvent front AR retention time WAL 1.2 — 1.5 W% AGIUERTIEL
o 1 =® 1 dl o a [y . N .
sanannagldiunziazsinun lglun1saiasisiien isoniazid

NAAANLTUBRINE9LTTU 75:25 LAz 80:20 W91 AN retention time A48 isoniazid
a 1 o al o o dl dl [~ | dl [ %
HANTINAL 2.469 UAT 4.570 WIW ANNANAL (U7 1C uaz 2A) aeiludaanainimnnziunig
AATZYEn isoniazid LHANANTUNAN resolution 1A9ERATNAIU 75:25 w1 JAn Tl
ANUINTINaaNsUlF Aa AaINAN resolution NINAT1 2.0 A9TIUERINE91 75:25 adlumung
Pazinun 1 lun1mszien isoniazid

= v v \ . 4

NAABILABUAINNITNIWUBS octane sulfonic acid a7 0.05 M 11114 0.04 M waz ld

8M91471U89 octane sulfonic acid #@ acetonitrile WINAL 80:20 WUIN peak UBLEN

isoniazid # retention time Winfiu 2.082 w1# (317 2B)




mAbs

100

50

mAbs

1004

50

mabs

0.485
0264

1292

034z

1.3

7

15739 . 7@z

100+

50

1.381_ 4 939

2489

3767

Q

min

min

min

g‘l.lﬁ 1 chromatogram standard isoniazid 0.01 mg/ml mobile phase R
0.05 M octane sulfonic acid : acetonitrile lan31@31 40:60 (A),

50:50 (B) waz 75:25 (C)



mAbs

60 A

4,570

40

204

oo 2700 £.192

min

1004

2082

50

1.281

o 1.551 27322 986

o 1 2 3 4 5 min

gﬂ‘ﬁ 2 chromatogram standard isoniazid 0.01 mg/ml mobile phase A8 0.04 M (A)

waz 0.05 M (B) octane sulfonic acid : acetonitrile J8m318714 80:20

ANHANNINAIEY dneTimEnzauRanstian 19 evian isoniazid 1§
A8 0.05 M octane sulfonic acid wax acetonitrile TueRI491% 80:20 waz 0.04 M octane
sulfonic acid uag acetonitrile lugRdaL 80:20 1iiaeanlsiAn retention time wazls
ANANTRU29 peak flneniuly (Tailing factor <2.0 uaz Resolution >2.0)  usiiilasann
octane sulfonic acid fl'a“’]m@ﬂ ﬁx‘if}uﬁuaﬂﬂﬁ 0.04 M octane sulfonic acid Waz
acetonitrile udnad 8020  saflugninsimunzanuazifunisannldanalunisg

NANBN



B. N9AFIARALANNYNABIURIIEILATIZU (method validation)

1. NNSNARAUANHLRNIZLANEAY (specificity)

ajUA1 retention time 289 peak 229ANIAATAINAAAINNNIINLG TN Fael

reagents 1A | Mafuandlunnged 3

AN9197 3 NANNTILATIEEANTaaRAY (degradation products)

ﬂquﬁwmmu ATUIU peak Retention time

Hydrolysis Tner 1N hydrochloric acid 4 0.939, 1.206, 2.505, 2.951
Hydrolysis a8l 0.1 N sodium hydroxide 3 1.218, 3.395, 4.097

0.818, 1.058, 1.857, 2.539,
Oxidation Tagl 3% hydrogen peroxide 4

3.039

0.938,1.177, 2.494, 3.161,
Reduction a2l 10% sodium bisulfite 5

4.023

AINUANIINAREY WLFT peak AlAa1nN1sTAsnzinaniazsng | A retention

time N {dauiufiue retention time 984 peak &1 isoniazid (317 3) #1 2.0 WM WAAITS
Apnziilannnnldlunisaaziunifiunnen isoniazid 16 (317 4)

méAhbs
60

40

20

9.964

1223
ol D.EH‘If 4EE N 4288 5762

=]

min

1] o 10

gﬂ‘ﬁ 3 chromatogram sample isoniazid 0.01 mg/ml mobile phase A8 0.04 M

octane sulfonic acid : acetonitrile Tuem31891 80:20




20

3927 4533 E.296 2.2351

Ela=xx

o = 10 i

1.z21= B
100

50|
4.097
= Epore 1.974 2.553 3.14 5.483 6324
e 2155 3395
o = 10 min
mAbs
2000 ]
1,058 C
1000
o 021§ 15857 2.5393.039
n = an mimn
mAbs
0938 E
400
=00
W77 4.023
ol 49 2,434 2161 S 6.973
ERCE]
o [ 10 i

gﬂ‘ﬁ 4 Chromatogram degraded product @Wﬂﬂﬁﬁ“ﬁ‘m Hydrolysis Tne 1N hydrochloric
acid (A), 0.1 N sodium hydroxide (B), 3% hydrogen peroxide (C) Waz 10%
sodium bisulfite (D)



Wadasneyl sample isoniazid Tu extemporaneous preparation (gﬂﬁ 3) WL LNA
dl a dll a g . d‘ 3|
peak NIAUTLNIL 9.9 U LAZLHANAARNILATIZY paraben concentration 9L
douilsznaunileluinnszanuNIIAn T UGINWANWANTIR N119NTH wudn 1ie peak
2984 paraben concentration NaNLszN0s 9.8 WIW (317 5) wandn peak Gedsngeslu
chromatogram 189 sample isoniazid Tu extemporaneous preparation Ag peak 1as
paraben concentration

mabs
4000

9733

2000 -

0.950
0.814 2,427 4.265
1133

o 5 10 it

gﬂﬁ 5 chromatogram paraben concentration

2. MSWIANMNANNUSIBURURASS (linearity)
NNTTAAIIZHTINLN NI (AUC) 284 standard isoniazid NANdNdw 2.5,
5.0, 7.5, 10.0 kaz 25.0 pg/ml  AINAIAL IHHAAIANIIN 4 anniuiwa ldunm

ANNANNUSITUAUATITENIN ANNENDG U89 standard isoniazid kA AUC  WALNNN
plot N9 azlingmidunsedagin 6 wudn aunnadunsanlime y = (4 x 10")x - 7074.7

JAN ¥ WAy 0.9999 HhNUETNNTEaNL Aa AN > 0.9995

3. MSNARALANNINEIATIURIIBILATIZY (accuracy test)
NINIINARDLAININEIATIUDIITALATIZT  LHNANIINARDIAIANTIN 5 TN
%recovery atfluinusineaniy Ae 95-105 %
o Z’/ acaa rdl A v a dl a 6 . . .
Fa1iLATATZNARN I HAdueamnselunismesiflFuanien isoniazid

o o = d’l
ANTUETLFTEHNN



i X de o . . oA ¥ v
M1519N 4 LL@@\‘]WT&WIV]ﬂ?WWﬂ@Q standard isoniazid NAINLINALEN ”I

conc. (ug/ml) | No. of injection AUC average AUC

96683
06844 96837.67
96986
191043
189875 190587.00
190843
299361
203255 294325.33
290360
393403
392222 392702.67
392483

982752
1003321 997308.00

2.52

5.04

7.56

10.08

25.20

W IN [ W N W N[N =W N |-

1005851

N5INANMHANNUETENINNANNLANTY standard isoniazid kaz AUC

1200000.00 ,
0000000 y = (4x10)x 70747
1 . .
2 —_—
800000.00 r = 0.9999 /
0
2 600000.00 -
400000.00 -
200000.00
/
0-00 T T I I I
0 5 10 15 20 25 30

conc. (ug/ml)

6 NIMNWAAIANNFNNUSITUAUATITENI9AMNUNRTHNIIN (AUC) WAT AANNLENDL

=)

g

U84 standard isoniazid




AN9197 5 HANNTALATIZWMN Y%recovery 189NMTNARALAININENATIUIB93 1LATI WL

standard addition method

AMNLANTULD AMNLTNTU
std.INH #lAin | AUC | average AUC | a1aq std.INH #1 | %recovery
(ug/mi) W (ug/ml)
194306
unspike 0 193341 193545.00 100.31
192988
234269
1.0 233220 231570.67 0.9506 95.06
227223
284866
spike 2.5 285789 290709.67 2.4291 97.16
301474
394488
5.0 387827 389239.00 4.8924 97.85
385402

4. NFNAFALAMNLNUEIURINISILATIZY (precision test)

4.1 N1IVARDUAINNUNUENIDILATEIND
nagaLANNLNUENTadATeIe Tngdmnziluduiaeaiy (intra-day) LAz Ag
i (inter-day) THEAN1INARBIFINNTIA 6 WAZ 8 ANATAL Iaeinausin1saansy Ae
%RSD < 2.0
AMNKANIINANDE WLN %RSD  AINN13IATITA LT URLANU (intra-day) NAn
1 o 1 o o . IS 1 o 1 dl A dl yal 1 o
WINAY 1.12 wazA19iun (inter-day) RANYNAL 1.13 WAANIN LATEINEN MR AINLNUEN

lun139@ezifilaunnsen isoniazid

4.2 NNIVARDUAINNUNUEINIBIATIATNTY
NAFAUANNLNLENT89359AT2Y Tnenageuluduneaiu (intra-day) waz
A19TuRU (inter-day) TARANNINARBIAIANTINN 7 WA 9 ANa1s Tnadintusinnsaensy

Af %RSD < 2.0



AMNKANIINARADE WLN %RSD  AINN13ILATILHA LT UALRU (intra-day) JAn
WINAL 1.36 wazA19iunu (inter-day) NANYINAL 0.56 LaAII1 FFALATIZEN IdRANL

wuen lun1AI TN BN isoniazid

AN 6 Kan1TAZaLANNLNUENTeATsR e TuTUAEATY (intra-day)

conc.of std.INH
No. of injection AUC %RSD

(ug/ml)

—

396683
396130
398308
396226
409954
393869
395988
396683
396130
398308

10

O || N | o |~ w DN

—
o

AN 7 HANITNAZELIAYNNLNUENT893 836N TR AU (intra-day)

conc. of sample
No. of sample AUC Average AUC %RSD
(pg/ml)

393479

1 10 391445 393170.7
394588
385471

2 10 381401 382983 1.36
382077
390357

3 10 389633 390625
391885




AN 8 HANTNARELIANNNLNUENTBdLATEINaNANTUAU (inter-day)

conc. of std.
Day AUC average AUC %RSD
INH (pg/ml)

396683
396130
398308
396226
1 10 409954 397827.90
393869
395988
396683
396130
398308
390939
386583
387637
391257
2 10 391034 389543.6 1.13
383128
389670
390290
388752
391146
383038
387751
394648
394727
3 10 394396 390984.4
394200
388013
391157
387462

389452




AN919N 9 KANITNALBLAINNLNLENTIITIAINZINFASTUTU (inter-day)

Day

No. of sample

AUC

average AUC

%RSD

383567

383841

383042

391804

395007

395144

396596

399445

396060

391611.78

384125

378585

378933

389474

400391

394141

378078

399306

382668

387300.11

393479

391445

394588

385471

381401

382077

390357

389633

391885

388926.22

0.56




C. HNANITANHNIAMNAIAATNTDAIANTULLATUANNLAE  isoniazid 111N

NFEANLENURIRONTUFUMWANWINTNR N9 1EH

dl o a 0 o =l a dl [~3 v o/ g A dl
LN’i’J‘V]”Iﬂ’]ﬁ?’JLﬂ?’]iﬁlﬁ]’]?‘].lil’]Lﬁ]?ﬂﬁJWLﬂ‘]:fLﬁW’]t?”lﬂV]Lﬂ‘Lli’J 4 e w4 an1ne Aa f
4

QIUUNNIDY ANzt (45°c , 75 %RH) ludifiu (4 °c) uazluniuas lFuan1siinseiing

;131971 10 Wathlaiana axldsagn 7

AN 10 AN NULAASNANITIANEIAINNANENINUBIANGLEINLA NN LAY isoniazid 10

NITANULNTANADNTUFVNNANUNITNE WU19T T

Grams per 100 ml
week sunlight 4°Cc RT accelerate
0 0.9967 0.9967 0.9967 0.9967
1 0.9689 0.9281 0.9863 0.9363
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