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The study of Quality of Norfloxacin Tablets in Drugstores located in Region 10 th

Health Provider

Kanokwan mudjarin™, Pitragorn srimongkon’

Abstract

Introduction: This study aimed to study the quality of Norfloxacin Tablets in Drugstores located in
Region 10" Health Provider consisting of 5 provinces such as Ubon Ratchathani, Srisaket, Yasothon, Amnat
Charoen and Mukdahan Provinces. Methods: Samples of Norfloxacin tablet were randomly collected form the
drug stores form October 2014 to September 2015 in order to analyze the quality of drugs complying with the
United States pharmacopeia (USP 37 in identification, assay, weight variation and dissolution test. Fifty-five
samples collected from 21 manufacturers with 24 drug registration numbers were analyzed. Results: The
results showed that 50 samples (100%) complied with USP 37 in identification, assay and weight variation
test and 49 samples (98%) passed dissolution test. According to the study, the sample Norfloxacin tablet
complying with United States pharmacopoeia (USP 37) can be used as a reference for drugs selection and
drug quality assurance. Conclusion: This study can be used as a reference for drug selection and increase

consumer confidence and also improve drug manufacturing industry in Thailand.

Keywords: Norfloxacin tablets, Quality, Drugstores

IJPS 2016; 11(Supplement): 43-52

" PharmD, Regional Medical Science center10™ Ubonratchathani
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Lﬁuéﬁaahamn%m"uwmlquwmwﬁ 5 9RIA
(auan il adaziny olasy d1uaiay uaz
ANAINIT) TTRINILABUANIAN 2557 DalAan

Ny % 2558 Lﬁam'sﬁmsﬂ:ﬁqmmwmm

msmﬁua:msuwmgm

1. USP Norfloxacin RS : CAT.No.
1471506 Lot I0M494

2. Ortho-Phosphoric acid : NAAA tAHiU
MERCK

3. Acetonitrile (HPLC grade) : WAAAtAH
283 MERCK

4. Sodium hydroxide : HRAAAHVDI
MERCK

5. Glacial acetic acid : NAAAAHVD
MERCK

6. Monobasic sodium phosphate :
NRAN a9 MERCK

7. ¥ : Purified water

\a3asiiauazainsnt

1. High Performance Liquid
Chromatography (HPLC) : Agilent Technology,
Germany ; Rapid Resolution Liquid
Chromatography (RRLC) 1200 series
tsznauaae - Binary pump
- Detector DAD-SL
- Column oven TCC-SL
-Degasser

2. Spectrophotometer : Cary 50 cone by
Varian Australia, PTY Il

3. Analytical Balance :

Germany, Model CP224S

Sartorius,

4. Dissolution Tester :

TDT 14 L

Electrolab, Model

5. Ultrasonic bath : Crest Ultrasonics,
USA, Model 575HTAE

6. pH meter : Metrohm,702 SM, Titrino ,
Swiss MADE
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¥10331U@13181 USP 37@ luwadan13asia
lNanEoiuadn USimalrsndiag anunanais

MNINRUNLRAE LAZNTRSANLVDIAILN

AEMIATEA
1.n13A32LaNaNBALBILA (Identification)
Retention times UaINARANVDIAIDENS
FRIATINUNARANVBIRTATAIDNIATIIN
INUANIAQFH USP 37 Mnuau1aIgIuniniig

LANANBAVBIAILT ATIIWY Norfloxacin

2. Mmyasiilsanmalsndian (Assay)
MILATBNFIIALALNIATZ I
1. $9813110331% USP Norfloxacin RS
atnauand IATUSI @81 Usznms 100 mg a9
14 Volumetric flask 241@ 200 ml
2 didaannde 197 20ml adlu
Volumetric flask 7 %1@ 50 ml aza18uazl Iy
U3u1@3628 Mobile phase lWansazansnasgnd
ANULTNTBVad Norfloxacin U3zu1ts 0.2 mg/ml
3. NIBIRITALANLUIATIIUKIYU syringe
0.45 ym
4. viulgrred1nsuiinnziaanin3as

filter
High Performance Liquid Chromatography (HPLC)

NMLAILNFITALAIA DL

1. Fadagneen 20 wa frwammiiwin
laapasndaiie uasatens 20 Waliazdoa
amdwiladoniu udrtinsenotnsusing 19
USunaa2en Norfloxacin 1szanms 100 mg 1alu
Volumetric flask 4416 200 ml

2 .82an8628 Mobile phase 13163 80 ml
wetin'ly sonicate Uszanm 10 Wi

3. azaneuazlsulIunaseae Phosphoric
acid solution (1 in 1000 )
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4. Dulaluda 3 11 20 mi aslu Volumetric
flask Y1@ 50 ml azansuazliUlIINaIaI8
Mobile phase Mansazaisalatnsdanuaiutu
284 Norfloxacin U3zt 0.2 mg/ml

5.N30IETRZANLAIDE1INY syringe filter
0.45 ym

s.ifuldmaEmsuAinmzicanIaIed
(HPLC)

A5aeh

AenemlSinaaimdany laosh
MInzauaInnaf leunaaitia3es HPLC
WIBUAUNURNIAZAENIATFINAN USP 37
Norfloxacin Tablets %aﬁamaﬂumﬁmsw:ﬁ
Chromatographic system @T\‘ﬁi

Mobile Phase : Phosphoric acid solution
(1in 1000 ) : Acetonitrile ( 850 : 150 )
Precondition the column with degassed 0.01 M
monobasic sodium phosphate adjusted with
phosphoric acid to a pH of 4.0

Flow rate : 0.5 ml per minute for 8 hours

Column : Hypersil BDS (C18), 5 ym, 4.6
mm x 150 mm, Column temperature 40+1.0 °C

Detector : 275 nm
Flow rate : 2 ml per minute

Injection volume : 10 pl

3. NMTIATITHAMNLANAIIIINHINEN

Laa8 (Weight variation)

msdnsiinualidr T du 100
A Ay o ' A
Wasnn liddamnuadnaniz il monograph 4
JuaanlunIazauaIi

nyoh T < 101.5 %

1. TINIBEN9LUARZLAN IUATY 10 L@

98.5 % < (X mean) < 101.5 %

(X mean) < 98.5 % ———>

(X mean) > 101.5 % ————>

m‘sﬁnmqmmw ml,ﬁﬂua{waaﬂfnﬁu 1%%’]%’1]’]218']L‘D@]ﬁ;mﬂ'ﬁ"lﬁ 10

NHNIITH sg'ﬁwnﬁr LLRSA TS

System suitability : the capacity factor, k’,
is not less than 2 the column efficiency is not less
than 1500 theoretical plates the tailing factor for
the norfloxacin peak is not more than 2.0 the
relative standard deviation for five replicate
injections is not more than 2.0%

o

mM3awImrIdInmagd 1Ay
FAINIIATUITE
USumuaend1Any (mgltabet)
= Ru/Rs x Standard Weight(mg) x %purity/100 x

Du/Ds x Wt.per tab/Wt.taken

lag Rs : peak area response of standard
Ru : peak area response of sample
Ds : dilution factor of standard
Du : dilution factor of sample
Wit.per tab : weight of sample per tablet
(mg)

Wt.taken : weight of sample taken (mg)

NN NTAN AR
Norfloxacin Tablets contain not less
than 90.0 percent and not more than 110.0
percent of the labeled amount of norfloxacin

(C16H18FN3O3)

2. fummniosazuIUSI e NAus
lundazida lasfuwimanuanisaaiianssm
USumanudnagy

3. fuwammeiaiy (X mean)  WRZEIU
donuwnasgu () mndnadofiswnld azld
1 Reference value (M) @aidouudasldann

@

ANARY (X 1ean) NI

—_— szmean

M =198.5%

M =101.5 %
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4. ATWITNIAN Acceptance value (AV)
PMNFNNT AV = | M = Xooon| + ks

1ae k #a Acceptability constant

(Ifn=10k=24)

(Ifn=30,k=20)

5. e AV AlalUseufisuiuen
Maximum allowed acceptance value (L,)
lasfnuald L, fen iihnu 15.0 lunsdlduamle
1 AV annninen L, dastasasnadanudasida
RNEN 20 1a WEFsFwIIING AV TINTIRLA
30 uie Whenflaluss oo L,
\NUNNTAARY 11 10 Lila (n = 10 ) lddn AV
< L, n3@d 1w 30 e (n =30) ldd1 AV < L,
wazlifiifialaaguansaa(1 - (L, x 0.01)) x My, £19
(1 + (Lyx 0.01)) x My

low L,

value H@1winny 15.0

Maximum allowed acceptance

L, : Maximum allowed acceptance
value J¢eLrinniy 25.0
My, : 61 M 1 ldannmsdianzsiainy

weNEININ AR ALTaIUSINMAEN 30 Ll

4. MFNATITHNITALANLVDIAQEN
(Dissolution)

NMILATBNFITALALAIATZ I

1. 498713970 731% USP Norfloxacin RS
aghaudnd lATUSanmaren dszans 50 mg adlu
Volumetric flask 21169 250 ml

2. azansuazlsuysunasals Medium 14
§1IAEABNIAITIUTANINLTUTUVEY Norfloxacin
tseunms 0.2 mg/ml

4. Dlamsazanelute 3 S1wm 5 ml a9
14 volumetric flask 211@ 200 ml

5. azanslazlsulsunasals Medium 14
81IRZANLNIAITUTANNTNTUVEI Norfloxacin

tyzum 5 ug/ml
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6. il iaseLa309 UV-Vis
Spectrophotometer finnueInaL 278 nm lagls
Medium % blank

NMINAFIUNITAZALVDIALT

ANUAIZIBAIINLNTNRUA  Stage | (S1)
aNzriiuin 6 niae udazniig liesndn Q +
5% Stage Il (S2) IATILHAIWIU 6 #Ie Aady
12 %Y (S1+S2) NNnnIwSanny Q uazluf
wihelaasnii Q — 15% Stage Il (S3) AT
$1MI% 12 MUY AILBAD 24 B (S1+S2+8S3)
inninsawinny Q ldannndn 2 wihedesnin
Q- 15% uazlifiniqelatasnit Q - 25%

Wen 1 e nagaumIRzaBfLIATa
nagauMIazanvaIaIndifanizlumnasey
wait
Dissolution medium : pH 4.0 buffer, 750 ml
pH 4.0 buffer : L& Glacial acetic acid 2.86 ml L&z
§138¢818 Sodium hydroxide 50%(w/w) 1.0 ml 83
Twihg511@3 900 mi 15U pH 4.0 + 0.05 ¢
Glacial acetic acid 138 Sodium hydroxide 50%
(w/w) Wdushanasy 1000 mi
Apparatus 2 :50 rpm
Time : 30 min
Woasuan AAFINANLAIDLE9NNUG
82 Vessel NMNTAINIBNIZANENTDIIUIG 0.45 pm
dsuanududuldivinnussazaunasgiu usn
inluasain3as UV-Vis Spectrophotometer 7
augaan 278 nm lagld Medium 1w blank
WIBUAEUNURIAZAENIATIN

mifwmmUSinuimdayfiszay
TuudsziiauariosazaaslSanuiuds

MIfwIIUTI M ENRIAY
USNuaen&1ATY (%la) = Au/As x Standard
Weight(mg) x %purity/100 x Du/Ds x 100/la
lag As : Absorbance of standard

Au : Absorbance of sample
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Ds : dilution factor of standard
Du : dilution factor of sample
La : Labeled amount of active ingredient
in tablet (mg)
INNIaa A Not less than 80%(Q) of
the labeled amount of C4gHsFN3O; is dissolved in

30 minutes

a o

HanN13398
PNNNMIaNIANRISIN eI AT
lasldiaTad HPLC WU peak 284817

NI

miﬁnmqmmwm WanasWaanandu 1%%’]%%'1&|£J’]L’).lﬂ§1lﬂ']1/‘lﬁ 10

NWNIITIH 3.‘!‘%%%145; LRZATUS

wasWaanwIFu a0 3.607 min eamaialay
14 Diode Array Detector ﬁﬂ?’]&l&l’nﬂsu 275 nm
¥1A331%A13187 USP 37 fnualinesaussuy
284 HPLC fiahn1331A31E% (System suitability)
@18&13N19731% Norfloxacin Faduarninmal
Bnuada @1 capacity factor (K') haittasnin 2.0,
#1 column efficiency 'l3ifaanin 1,500 theoretical
plates, @1 tailing factor lajtin 2.0 uaz%RSD 'laj
uni1esaz 2.0 aauadlugl 1 uazaraiiened
#1981987 WU peak M8 3.633 min 1an737a
Tawl4 Diode Array Detector i 8871208 % 275
nm aauaadlugy 2

311 1 lasanlawnsuvesssuiasgu USP Norfloxacin RS

317 2 lannlawnsuvassnsazmomatinianusinn (d2ae19)
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ANTATIAATIER e dauaswaan
m@uludoutszanms 2558 S1wauninua
50 aE9 INEHAR

21 718 70 24 nzfouen wan1sanwIwuan &

@188 101N IZIU IIUIU 49 @28879 (98.0%)
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WATHANINITINTIUIU 1 d28879 (2.0%) (Ha
VIAIFIUATUNITATANLVDIAILT) AIURAIANY

ANT191 G99

M1319 1 LEAIAIHAILATIZHYRILLTA U TWADNTI T aﬁ’nmnmuu’%ﬁw@am

U3EN | Swaudiagns | dwaway | Swan | eneIn | Rennasgn mmq‘ﬁ'ﬁﬂ
HHA Yanua nzidouen | Junda (18819) (978819) AT
A 3 1 3 3 0 -
B a 3 1 3 3 0 -
_ C 3 1 3 3 0 -
; D 3 1 3 3 0 -
: E 4 2 4 4 0 -
: F 3 1 3 3 0 -
G 3 1 3 3 0 -
5 H 4 2 4 4 0 -
| 6 2 6 6 0 -
L 3 1 3 3 0 -
K 2 1 2 2 0 -
E L 2 1 2 2 0 -
. M 2 1 2 2 0 -
a N 2 1 2 2 0 -
N O 1 1 1 1 0 -
P 1 1 1 1 0 -
L Q 1 1 1 0 1 Dissolution
L R 1 1 1 1 0 ;
h S 1 1 1 1 0 -
LT 1 1 1 1 0 -
s U 1 1 1 1 0 -
5 334 50 24 50 49 1

aTdanzdendanaswaansidule
D3udszunoe 2558 §AWINPINNA 50
M8ty NNENER

21 718 78 24 nzfouen wan1sanwIwuan 4

@288 TN TFIUNITATIANENAN B IA VB ILN

50

USunmdandidy ansuandsanininiade
F1%I% 50 28814 (100.0%) NITRZAVDIAIEN
WINIAITIRTIUIN 49 G18819 (98.0%) UATHA
YIAIFIUNITAEAIBVEIAILT 1 438879 (2.0%)

AILFAIATINAITTII 2 @ 9H




o 6l
VLINFTARATORY
99 11 aguiiae qmmw“’uﬁ 2559

miﬁnmqmmw ml,ﬁﬂua{waaﬂsmfﬁu 1%%’]%’1]’]?.JUWL‘]J@]G;’IJINWﬁ 10

NHNIITH sg'ﬁwnﬁr LLRSA TS

M1319 2 LLﬁ@]dﬁ’]Na’iLﬂi’]zﬁ“ﬂa\‘iﬂ?Lﬁ@]%fJi‘Wﬂaﬂsﬁ’VE% IuwnIuRITINaROU

MTeNINaFaL I | 1wWewn | % Hauasw | %
(M0e9) | (a8819) (GREERR)
1.1130BNANBLVBILN 50 50 100.0 0 0.0
2. J5unmaendan 50 50 100.0 0 0.0
3. aTuuana N 50 50 100.0 0 0.0
i
4.MINTANLVBIAEN 50 49 98.0 1 2.0

andnsuazasluan1 s
nidnmquninendanaiWaanafu
Wupitldaaidanundnsnlulasanisnisdnmn
AUNWELA
ua‘?ﬂaaﬂﬁms’ﬁuluﬁ”ﬂumymm@qmmwﬁ 10 lag
NMIFULAUA28E1991NT %1881 5 39910
(auan il adaziny olasy §1uraiaTy uaz
ANa1%13) lasriiniinsiaenansmivadnn
(Identification) U3N1me@ 181810 1Y (Assay) AW
LAN@NIINTNWINLaAS (Weight variation) ez
8ZA18V896287 (Dissolution) WULINAIBE1LUNA
uasWaanaFuiarag19d101933140130999
nNanEoiuads USumarendan aNuLanens
ninineds $1wn 50 daaen (100.0%) N3
8ZANUBIAIBUTINIATTIUTIUIU 49 G884
(98.0%) WAEHANIATFIUNITALANLVDIAIL 1
G084 (2.0%) s'ﬁlamummgméﬂﬁmﬁwmlﬁﬁ
Retention times 184 peak #ANVBIAIDE1IADIATI
U peak WANVBIFNINEZAILNIATIIULRAITINIID
wuuasWaanT1Gu Usunmarsdanvaseida
wasWaanaFu 90.0 — 110.0 % vasUSumfiugs
LazANNLANESaNINmInIaAsTA Acceptance
value 15 % N1IREANLVBIAILIHANINIZIN
$1UI% 1 @20879 mmjwﬁm 1378 G9a7a
VA3 INAITIIAnuae lnsazasvasale la
Wounin 80%(Q) vosUSu mniuds luiaan 30
w7l Lfiavﬂ'%wLﬁuuﬁuﬁagamsﬁﬂmqmmwm
WanasnAanoSusasdivdszunms 2548 $1un

IRNA 95 G889 WUINUNITATAILVBINILLTN

51

UIAIFIU 62 G18E19 (80.5%) wardn1Inzasvad
Aru1AaNIAIgI% 15 20879 (19.5%) 1u
Dovdszunmh 2555 1w uNInaa 139 20819
WUINENIAZAIL20I B NTININIZINTIUIN 118
@20819 (84.9%) WATHANIAIZIUNINZAILVBIA
81 21 29819 (15.1%)
= & & o = =
nnnsansluasstiuaasliiiuinode
& a o a ¥ Y \
waswaans1du deldanidriunisazaisla
Wasuwdas aIRUEIIBINUTRITIRARHILIIUN
GHEV LR msﬁummadoLa'%&mimjuslﬁu%ﬁ'mgwa@
fnmaamguaInanaIgIkeatidaiitad e
sivanugaiuliudszmrudlfuinsuwane
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