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Abstract

Introduction: Extemporaneous metronidazole suspensions are consistently prepared at
Sapphasitthiprasong hospital in Ubon Ratchathani province. In order to obtain the exact amount of
metronidazole, the method of such drug has to be efficiently proved. The main objective of this
present research was to validate the method for analyzing metronidazole oral suspensions with the
dose of metronidazole 50 mg per mL by using high performance liquid chromatography (HPLC).
Methods: The study of method validation for extemporaneous metronidazole suspensions was
included in the topics of linearity, precision, limit of detection (LOD), limit of quantification (LOQ) and
accuracy. This method validation finally based on the assay of metronidazole tablet from USP 36 NF
31 and such method was evaluated via HPLC. The operating system was obtained under the
following HPLC conditions: the mobile phase composition of water : methanol in 80 : 20, flow rate of
1 mL/min, volume of injection at 10 yL, HPLC column C18 150 x 4.6 mm containing particle size 5.0
pum. All samples were analyzed using UV detector at the wavelength of 254 nm. Results: According
to the study of method validation, the r-square of linearity is more than 0.9990 with the range of the
concentration 5 — 25 pg/mL. The precision results shown in the percentage of the relative standard
deviation (%RSD) were less than 2 in both intraday and interday. From the data of analytical
chemistry, the LOD and LOQ can be detected at 0.0081 pg/mL and 0.2460 pg/mL, respectively.
Moreover, the accuracy data which are shown in the %recovery of metronidazole, were still in the
range of 80 — 120%. Conclusion: The proposed method met the general requirement for validation.
It was accurate and reliable and was able to act as a stability-indicating method for the determination

of metronidazole in the extemporaneous suspensions.
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UjBuzlungdanitroimidazoles Fyaananlunis
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dngeauvafisordadluldeandian
(anaerobic bacteria) #oulglumiTnsimsaa
E _ o o X
‘avlaluuud (trichomoniasis) g iufiwuin
prulnsfianloafifioaldinezegluyduuy
gdaf lETudseniuluauia 400 JadnTu
(American pharmacists association, 2016) il
drenddywinisnavendadjiasnis
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Fudremuen Bdmaeiouluzduousaiow
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T59NNNaRTINENTUszRA laLaSoaaasou
wzaTguuLemiuuaznavaasmlnstinlos
AULTE 50 mg/mL LAaT¥inNIANBIAINNAY
FNIWNIILARVBIBLATBNAINA13 LA TR
Banuenaund alud Ty daoed adlasanlnanil
POURMIFNTIOUZEY NINMIAUANNLTBYIA Y
ANSANBIAIINAIAIVD S metronidazole
suspensions ﬁaglugﬂmad benzoate (Vu et al.,
2008) LL@i“ﬂ/aQa"nad metronidazole suspensions
laslanizag198sluFavasnsanagauany
Qﬂé’awadmﬁmﬂ:ﬁﬂ?mm metronidazole
o [l = a d"d et ad
gafildiinawe 9uidpAdmadiudisitmenn
. X 40
pharmacopeia (USP 36 NF 31, 2013) YwNalAl
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1. Myeneiaendeieias HPLC

nM33AIsRea816281a3 89 HPLC
LL‘LI‘LI’E'Qﬂ’lﬂ Houwnau (reverse phase column)
150 FAALNAT x 4.6 AaALUAT ABANNTAA C18
1u1aaun1a 50 lulasiwas  (Water
symmetry, USA) ﬁﬂi:ﬂauﬁ’s 8 autosampler
wazld UV-visible detector finanuenInRK 254
nm UY3zulanan1TItaIIzReaTanduwas
(software) @A Chromeleon version 6.80 ’S'g]ﬂ’m
L‘ﬂ'ﬁﬁi au‘ﬁl FIMSUNNTILATIEA (mobile  phase)
U32nNaudIy s Ues @a 11 (20 : 80) HeaTms
e 1 fadansdewifl (mLmin) wasiiUSanasiaa
(injection volume) a8 10 lulatanse R

2. MIATRRALAWYNA 928D TR

MIATIIROUANNY NG BIVBINTZLINANT
ez (method validation) (Huber L., 2010) Lﬁla
BavihmAensimdsnaaisunsfienloals
mL@ﬁfwmww:mngmmumt‘fmm’mmnau lagd
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2.1 anuulTadn (Linearity)

Linearity AAMUFIUN1TNVIIDNAROL
flduanasouidugasiulasasanuanududu
madmiﬁﬁayj’ﬁamﬂlwﬁamawLﬁuﬁuﬁﬁ'mu@
APnnsfetaTsued1Iken 5 ANNLTUTW
(Panchon N., 2015)

MILATLURNINZAILNIATZIN (standard
solution) Bavs 1w Insiieanlos Aauidudu 200
ug/mL lasTsmsanasgiuonalnafionlas adng
Wil 5 mg uahunaransuazdsudSuna TR
\Hua38zauN19331% 25 mL 68 methanol
INERENNL5 89719678 mobile phase l#fiaau
Wt 5, 10, 15, 20 waz 25 pg/mL Uiy
A3195AM8Le309 HPLC antiuisvinnadileun
ay9nn lasunu x  fa adnududuaas
gInzasnaIgInassansiionlas Jwiae
D pg/mL uazunu y de Audldnsw
INNEUAWI WU A1 FUUTEENTNTAAUA (rz)
wazen r draslasinngn 0.9990

2.2 aANdLUnET (Precision)

Precision flaauau1TnU893NAFaL
flnaniImaseunianani1siiazii laden
Indifosnu laonagaudg nunanoass
(Panchon N., 2015)

i psRssane eI Nt enlos
finududn 200 pg/mL a3 palagnsTians
nangwalnifianlos agsuaingt 5 mg usn
WuazasuazUsudsunasiiidusisazaie
N1A3137% 25 mL 678 methanol Nt e
27196128 mobile phase TWHaNULTNTY 15 pg/mL

FUIN 7 @208719 TATeRaIuLeIad HPLC lasvin
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2.3 mmﬁwim‘hqaﬁ%%msﬂ@aau
8131507a ke (LOD) enudutuiganaannia

) ' § < @ = %
813620872918 ANNT o WIZAURI L6 (LOQ)
(Panchon N., 2015)
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NAFOURINITRIA bAazAN LOQ AannuLTydw%

'
@

@‘iwq@ﬁmmm‘f@miﬁaamﬂmﬁmwm%awu
seeundtele

N1IKW1A1 LOD  uaz LOQ ifummm
nagaulaun13ia blank  lasldzsazans
11773714 metronidazole Ainuidudu 5, 15 waz
25 ug/mL ﬁwmiﬂ@aauf;ﬁg@a: 7 %1 fwam
@hmmﬁmmummgmuaxmmmﬁ'wadu,@iaz
ANUTYTH WanunsnTeninse g utuais
Tuunn x ue a:gmm:mmﬁ BaLUMINAIIUlIILNW y

MNFUAALNY y 90600 FIIBILUWINATZ I

UBIRNINLAY blank  (Sp) (Magnusson B., 2014)
frwoledansuma 1

LOD =3S,  &WMIN 1

LoQ = 108,

dla s, = dudsauuinasgusaimiazans
Blank (309aWN% y TaInMWszniga NI
e luunn x Lwiaxa;mmxmmﬁmmummgm
Tuwnu y)

2.4 ANuYNdad (Accuracy)

Accuracy ﬁaqmﬁnwm:ﬁ%ﬂwams
nagauiant1lnad1959 (reference standard)
wWiaAd9BinTadn pewsy iasarnlunis
Ufiiaenniaznaudnds S9l85Soufieuty
ffgausuLNY (Kanyanuwat N., 2555)
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2e9udingn 250 mg INIALANBULAZIIBINIA Y
methanol TARU3N10T 10 mLUAzsLaTuNaNIL
ﬂ*mg'ﬂLLuumm{m‘mumnawad gulInsianloa
ANNTNTY 25 mg/mL nelawlnsfianlaa
PU1A 400 Aaaniudolda d1un 3 1la ¥ns
vaglwazidualulnis udrldiinszasen
éﬂﬁﬁ]gﬂlﬁmuﬁaldLﬁmIamﬁaLﬂums"ﬁa avin 1A
wegten faw g uinnse s enasuanaNiias
woululnss mnsudslsudsinasdoinnszas
enlhasy 24 mLudusganagauaaniiu 2 70
1. laldwssnnasgwalnifianlos
Tmﬂmmgm@‘h%‘umﬁmmumnaum
1 mL 82818628 methanol 5 mL 1 volumetric
flask 1@ 10 mL 9n%4u3 93711 sonicate 1T
1281 30 W AaukUIuUIunasaae methanol
¥asw 10 mL 91 Twaans 40 oL Usudanas
115w 10 mL e mobile phase ¥inin 3 59
2. idussuasguInsiionlas
lasmstia gme‘iw%‘umﬂfmmumﬂau
153na3 1 mL weunusmaeaganasgsalnsiienlas
2 mL azan868 methanol 5 mL i volumetric
flask 219 10 mL 31nuus9unly sonicate 1%
1281 30 WA AaukUIuUIuasaae methanol
T¥asu 10 mL niudiasns 40 oL Ysudsunas
1%1u 10 mL @28 mobile phase ¥ndn 3 A%
SLATEATIE3E HPLC 9 nsindnui e

Y%recovery lovldaunsn 2
%Recovery = [(C1-C2)/C3] x 100  §umMIN 2
C1 = emududurasdatisfiaum s In

C2 = aNUTNTUVDINIENS

C3 = eanudutuasssunasgiuiidualy
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lawein %recovery NikNuazeatar luzas 80 - 120%

NAN13398
3.1 anudwlBaLaw (Linearity)
nlasunlnunIuveigITazans

WesgIBLarIREasalagaWIniianlas wudn

lifianuuandanuuaden retention time 28462

pnlugsazaisnnasgiuuazluansazatuaangng

fladn ma:ﬂmnglﬂmmimmmﬁL'Jmﬂszmm

3 w19l ﬁdﬂﬁﬂgﬂﬁ 1 (n) ugasIEnzfltln

myaneiinanzanielfugndron lnsian las

NEITIEanFInIINEwlndTus e

mww:mngﬂuuumi{mmumnau
Nan1InagauaIuLdwiTaiduwyad

NILIBNNIATIVFOLANNYNG BIVBINIZLIBMNT

Jiaeinuin lun1snasey intraday Jd1v89

FudszEnimatiwue () iy 0.9996 Tawd

AUMILFUATIIAUA y = 0.1333x - 0.0314 uazlums

NARBL interday WUNEien r iy 0.9991 wazle

FUNILEUAII y = 0.1350x - 0.0300 91nen 1 let

fenlnaides 1 uanmnf:ﬁ'awuiagamﬂ Bempong

Lazame NldRINIINageLAINNAIGITE Y

metronidazole benzoate lasn1331A312% HPLC i

ABRZENIZ WUINHEN linearity VaITIANUT T

0.2-800 pg/mL AeFuLszaNTMITBRaLiNL

1.0000 (Bempong et al., 2005)
I1NNIINARBINT )

v &

ALAnIN o
e o e w X .
ANMURUNUTLTILFWATILAATUITZWINIAIY
NTWAUN RN LA NIINNTLATIEA LALaZEIN1ID
ﬁwmﬂ"léféhﬂawmﬂﬁumaﬁaglwﬁwms

maauﬁaaglumdmwm%iu 5-25 ug/mL
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-p mAL WVL 254 nm
1-3.233
50.0+4
40.04
30.0-
20.04
J\, 3233

=

0.0+

min|
R .,
0.0 20 40 6.0 8.0 100 120 15.0

3.5

y=0.1333x-0.0314
r2=0.9996

2.5

1.5

Peak area (arbitary units)

0.5

0 3 10 15 20 25

Concentration (pg/mL)
351 (1)
3 1 y = 0.1350x - 0.0300

r?=0.9991
2.5

1.5 A

Peak area (arbitary units)

0 T T T T d
0 5 10 15 20 25

Concentration (pug/mL)
()
t!l = = a a ]
Eﬂ‘ﬂ 1 LA (N) Ll]EEI‘UL‘YIUUIﬂi&J’]I‘Y]LLﬂi&J"lla\‘iﬁ’]iﬂza’]tlll’]@]ig’]umi‘ﬂiu@’ﬂ‘liﬂLLﬂz'ﬁ’]‘i(ﬂ’JaF_I’]{'l

@) UL TWTILEWVDY intraday (A1) AN BLTILE WYY interday
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A15191 1 usaINamMINasauiIasnNunirlasrinnInaaad intraday WAz interday

Gadef anadnTwalnIialoa (ug/mL)
intraday interday
1 19.2093 13.5326
2 19.9715 13.4007
3 19.6032 13.4252
4 18.9990 13.5489
5 19.5566 13.3148
6 19.5867 13.5298
7 19.5566 13.3919
fLady (Average) 19.4976 13.4491
auflsaounnasgu (SD) 0.3115 0.0891
il BILUUNIAITIRENANT (%RSD) 1.5975 0.6625

'
Aaa

33 mwmiwim‘hq@mﬁmsﬂ@aau

fUNIAIALS (LOD) ANuT Ut udgan

9

RINT0IA
ssenagslasdenudaduszaunitold (LoQ)
mw;\JLiwim‘i'wq@ﬁfi%'mimaaummm
Jald (LOD) Lm:ﬂmm‘*ﬁwﬁm‘i‘wq@ﬁmmmi’@mi
modwlasfanudatuszauniisld (LOQ) uaas
Tuanaefl 2I@ﬂmsa@mia:mﬂmmgmﬁmm
NT 5, 15 LAz 25 pg/mL AN NTuwas 7 asslu
1584 HPLC a19nsmanudunusszninenny
dauduiuanand saounasgu é’fagﬂﬁ 2 il
NIIUAT SD of y-intercept (S;) A8 0.0246 Liie
W2t WU LOD A6 0.0081 pg/mL Laz LOQ &
@1 0.2460 ug/mL mﬂiagaﬁtmm'jwmwmﬁuﬁu

@ﬁ;wq@ﬁ'mmm’?@mﬁﬁaay'wﬂmlﬁﬂ'nm%aﬁmzﬁu
Witaf 0.2460 pgimL FammaseuitlFenududu
@ﬁ;wq@agﬁ 5 ug/mL

uaﬂﬁ]’mf: Bempong LLazatke (Bempong
et al, 2005) la¥innInemeuaNAInITed
metronidazole benzoate lagmM3IaTz# HPLC 1u
AURZINMITWUAN LOD ag’ﬁl 0.0300 ug/mL WAz
LOQ ag}"‘?‘i 0.2000 ug/mL Fasni ldan Bempong
uazamedenlndidsaiunamaise luaseia s
seflannsilFluadosdnane Gaiut9ve9nY
Wutuildlunmnageuisanunanzauiiay
wanlFlunsmanududwaassrs1iiun
aznauwinsionloalumiisoasly

A15191 2 ULRAIHANINARBLLNE®IA LOD uas LOQ

ANNTNIREIIATAIYNIATZ W (ug/mL)

5 15 25

1 4.6000 13.2610 22.6691

2 4.1752 12.1472 20.8713

3 4.5370 12.6674 21.6391

4 4.7331 14.4475 23.9893

5 4.9431 14.2638 24.2247

6 4.6378 14.5599 24.0927

7 4.8932 15.0604 24.8276

Mean 4.6456 13.7725 23.1877

SD 0.2558 1.0878 1.4866
SD of y-intercepts 0.0246
LOD (pg/mL) 0.0081
LOQ (pg/mL) 0.2460
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1.8

1.6

1.4

1.2

0.8

Standard deviation

0.6

0.4

0.2

y =0.0662x + 0.0246
r2=0.9760

10

15

20 25 30

Concentration (pg/mL)

31N 2 nTWUEAINATERIAMTNTY (pg/mL) U Standard deviation ialtlunsridl LOD uaz LOQ

3.4 AWQNdad (Accuracy)

NANIIN@®DdU Accuracy L‘Vd“l anNaray

v = A9 eaa
ﬂ'l’]&lgﬂ@l 2JUINITUINNIT luﬂ']iﬂﬂﬂ']ul"ﬁ'.lﬁ

standard addition LLazﬁmim’lm’mQﬂ@TadI@U

A

AadNANT89 % recovery laiiAn + 20% 1ile

o '

ANWITUANVYDI Y%recovery @Y gmﬁwm WULED

oA

WUINNAITERINY 104.4695% WAz 116.2324%

aauaasluansed 3 %aag}'lu*’ﬁ’mﬁﬁ’mu@vﬁﬁa
80-120% ssinssuaasliiiuinnszuinnsfils
lumsenzdonalnsfanloaludrsusason
mww:mngﬂuuummfmmumnauﬁ@hmm
andasrnuauinusiniInaseulasis standard

addition

A13199 3 LL'ﬁmNﬂmiﬂ@ﬁ@um’mgﬂﬁﬂﬂ@ﬁ% standard addition LR%F %recovery

Spike Standard
Non-spike (C2)
(C1) (C3) %Recovery
Sample mg/mL

mg/mL mg/mL
1 133.3963 118.4093 12.8940 116.2324
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