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Abstract

Background: Metformin is a drug for the treatment of patients with type 2 diabetes mellitus
(T2DM). The Department of Medical Sciences reported analytical data on metformin tablets
in 2006 and 2018 showing that metformin tablet samples did not meet the standard
requirement of 2.33 and 0.64%, respectively. The quality of the drug is crucial for effectively

controlling blood sugar levels in diabetic patient.

Objective: To examine the quality of metformin tablets from public hospitals, domestic

manufacturers, and importers.

Methods: It was an experimental research during October 2021 to September 2022. We
used samples of instant-acting forms of metformin tablets from government hospitals and
manufacturers and importers who volunteer by surveying drugs available in public hospitals
nationwide through a Google form, then selecting samples according to the Pharmacopoeia

registration number and lot release number notified by the hospital and selecting the
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Pharmacopoeia registration number of 3-5 lot release number per lot. Then, the samples
of 500 mg and 850 mg metformin tablets were collected and analyzed the quality of
drugs complied with the United States Pharmacopeia (USP 2020) in identification, assay,

weight variation, dissolution test, and organic impurities.

Results: A total of 46 samples were collected from 15 local manufacturers (20 registration
numbers and 45 lot numbers) and 1 foreign manufacturer (one registration numbers and
one lot release number). The results of identification, assay, weight variation, dissolution

test, and organic impurities, all samples met the requirements.

Conclusions: All samples of metformin tablets available in public hospitals, manufacturers
and an importer complied with the USP standards and has pharmaceutical equivalence.
Thus, the surveillance of the quality of metformin tablets should be further continued to

ensure the consumer protection.

Keywords: metformin tablets, drug quality, diabetes mellitus
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18NNTATIVVBATIEN HANITATIVNATIEN WAL

3. @15.ATUWAZATUINTFIY LAk
(1) USP metformin hydrochloride RS, CAT.
No. 1396309 Lot. RO69HO (2) monobasic
ammonium phosphate (AR grade) 994
Merck (3) melamine (AR grade) U84 Merck
(4) phosphoric acid (AR grade) w83 Merck
(5) monobasic potassium phosphate (AR
grade): Y84 Fluka (6) sodium hydroxide
(AR grade) 989 Merck (7) purified water wag
(8) pH 6.8 phosphate buffer Uiun 0.2 M
monobasic potassium phosphate solution

50 ml kazUiun 0.2 M sodium hydroxide

M15799 1 MINIUABUANNYNABIVDIITUATIEN

solution 22.4 ml 1&lu volumetric flask
gu1m 200 ml MntuSuliineseihauasu
200 ml

4. wiesileuazgunsal léun (1) UV-VIS
spectrometer, Perkin Elmer Lambda 365
(2) analytical balance, Mettler-Toledo XPR105
(3) analytical balance, Sartorius ED224S
(Sartorius, Germany) (4) dissolution tester,
ERWEKA DT 1614, Germany wag (5) high
performance liquid chromatography (HPLO),
Agilent 1260 series, USA
Tupsusniuns

1. MIUAOUANINYNABIVBIITUATIEN

[

Aput o lun1999793A518% Aannsnan 1

Watan1smauaauds’ nainseandy’ NANSNNEDU

Specificity spectrum YBIANTUINIFIUAT spectrum Guadmsmmgmmqﬁu
fusaeens warlidnwunissuniu fegne wagldnunssuniuainans
Tnassulusdu Sulwssu

Linearity r>0.995 r=0.9973

Accuracy % recovery = 98.0 - 102.0 % % recovery = 98.4 - 99.7 %

Precision %RSD < 2.0% %RSD = 0.70 %

2. AFITATINLTBUINTFINATIEN
USP 2020 lauA $18n1sasaaiiasizienansal
Y9381 (identification) Usunausendnfgy (assay)
ALAnsIATTLeEe (weight variation)
NTaza18va9aI81 (dissolution) kazNITI
USinauasidauudun3d (organic impurities)

[

N

D

2.1 Mansaenanual (identification)
Spectrum fildainansazanefetdemnss
#U spectrum filfannansazasuInsgIu
Metformin Hydrochloride

(9

2.2 MTUATIIUTUIUAIEEAY

(assay) lng

NISLATEUAITAZAIBUINTFIU LN

74 THAI FOOD AND DRUG JOURNAL Vol. 30 No. 3: SEPTEMBER - DECEMBER 2023



%ﬁﬁﬂiﬂﬂﬁiiﬂu USP metformin hydrochloride
RS 10 me agausiugldlu volumetric flask
gua 100 ml YSuUSunmseaei (@vazany
WMIgIU @sien 0.1 me/ml ViUmansazany
wnsgruaoniyiniu 10 ml Talu volumetric
flask Y19 100 ml UuUsunnsdaesh (@
aranguInsgIuaRan 0.01 meg/ml)
n5Le3euiegne Tnedsinminen
$1uau 20 win uneluns Famse Tz
Metformin Hydrochloride gulyin 100 mg
aslu volumetric flask 4u1m 100 ml istih
70 ml welmaniu 15 il WWeanauagUsu
Usinaseneh tilunses #ia 20 ml usnves
YoumaTiiIuNINses nansazateiegng
finsoaud 10 ml dlu volumetric flask 2un
100 ml evnuazysulsunsastiliasy
100 ml Dpansazanefidonsudaan 10 ml
FeanauaruSulsnnsieiliasu 100 ml
(ansaza18@29819 0.01 mg/ml)

AnzA3es UV-VIS Spectrometer

mode UV

analytical ~ : AMIpANAUAAY

wavelength L.meq&fqmﬁ 232
UULRT

cell S 1 LURLIAT

blank : Purified water
2.3 MIATINNATIZRMINITAZAY

P38 (dissolution) lngwssnansazany

11135714 USP Metformin Hydrochloride RS

Tu medium Trianuuduwiniuansazane

AIDYN NTDIANTALANYAIDYINNIUNTEANY
N5090UNA 0.22 KMm 1181 1 e nedou
A15ALANYAIYLASBINAFBUNITALAIYVDIAIEN

¥

Gz 6 Win) Inedan1izvadaesad fadl

medium : pH 6.8 phosphate
buffer 1,000 ml

apparatus  : 1 (basket), 100 59UsiOUY

time : 45 W

procedure : N3DIAITALAUAIDYNHIU
N3YATUNTOILMITRNIIAY
Wnuwhivansaganensgy

detection : UV 233 nm

blank : medium

tolerances : not less than 70% (Q) of the

labeled amount of metformin
hydrochloride (C4H1IN5 - HCU)
is dissolved.
2.4 ﬂmmmmfhw’mﬁ’mﬁma%
(weight variation) ¥1MN15MAgRUNIUTUN
Freudazidin $auau 10 ia Ineldaniile
PMNAIVD Assay LAIAIUIUAT acceptance
value
2.5 nMsmUsnuasieuuduniy
(organic impurities) Tagin3eu Mobile phase
Inegs monobasic ammonium phosphate
Tuih USuUsinmsee phosphoric acid 14l
pH 3.0 %']ﬂ‘SUﬂi@Qﬂ'ﬁﬁgﬁ’]EJBjWUﬂS%J'W']@ﬂia\T
UM 0.22 Mm (system suitability stock
solution) metformin hydrochloride A314

WHTY 0.25 mg/ml g melamine ALY
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0.1 mg/ml (system suitability solution)
Tagin System suitability stock solution
1.0 ml Taaslu volumetric flask au1m 50 ml
wazUsuusuIngeaae Mobile phase Twag
U3unsfifiviun

LW3ULATATaAIBENY (0.04 me/ml)
Tneds uazuanserliivhminlishnia 20 wa
TdneendifiuSunandiousin metformin hydro-
chloride 500 mg aslu volumetric flask
W9 100 ml azganetazUsuUiumnsme Mobile
phase AUAIUSINASAIAWUA N0INTUNTEAY
n599UIn 0.22 hm uaseu nuldvindmniu
Jnziieeiedasuinnsvviavenad
Useandnngs (HPLO)

1999WENTA¥aN8619879 (0.04 mg/ml)
Tu Mobile phase vl YLTU 0.005 mg/ml

an1z4A3e3 HPLC : RRLC Agilent 1200 series

mode - LC
detector : UV 218 nm
column : Zorbax 300-SCX, U1

4.6 x 250 mm YUINBUNIA 5 Um

flow rate : 1.7 ml/u#
run time  : 3l 2 wihwed retention time
¥8Y metformin
injection : 20 ML
mylnseideya

1. SnneideyadsUsina Hirsesde
ANALTINTTUUN (descriptive statistics) lawn

U WATIoUAY

2. LNUINISARAUAINT AU lY

UIMIFINASI81 USP 2020 leiu

2.1 MINTINANEaUBIY (iden-
tification) 533U metformin hydrochloride

2.2 Usinausnendneigy (assay) 95.0 -
105.0% vosU3unafings

2.3 Anuuanssanindneas
(weight variation) A1 acceptance value
(AV) < 15.0% $ioBnszei 10 e

2.4 NM3aza1eUasiien (dissolution)
Tyiifosndn 70%(Q) vesUSuafiugs Tuan
45 W17l

2.5 MsmUsuuaEsideludunse
(organic impurities): any individual impurity:

NMT 0.1% total impurities: NMT 0.6%

NAN1SANEN

AINNITAALADNULAZAIFIDE198LTIR

'3
a v a

wasiiugUkuveengmaviui ladegnsun
500 mg 11U 32 19819 Wag 850 mg 1
14 f10819 SIanun 46 faee19 lnetdu

o

98 19NLTINYIUIAVDISE 91UIU 28 FRBEN

43

nEHAnluUsTIMA Laggundn 91U 18
Freg9 Bsduunliidudegeaingnan
aeludseine 15 519 20 wanzideusisuen
45 sun1ndn wazilusegeangind 1 51
1 wangideuiniuen 1 JUnISHER Kan13nsIv
WAATIANUTINTININTFIUYNAIBEN Toeae

100.0) A9AAIIUAITIN 2 WATAISI9N 3
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A157°9% 2 HANISATIVIATIEIYN Lflﬂ wnasiuduunaundensnnaau

Wadanisnagau UINTFIY NANISATID a5y
ATz
MIATINBNANYAIVBIEN ATIINY A379NU metformin WmsgY
hydrochloride
USinauiendndny 95.0 - 105.0 %La 95.5 - 101.9 %La Wmsgu
ATLANAINTnniad Acceptance value (AV) < 1.0 - 6.6% Wnnsgu
15.0%
NIALANLVDIFIEN litfosndn 709%(Q) vesuUTunauiuds 80.7 - 107.2% WNmsgu

Tuaan 45 unil
MIMUTINENS Any individual impurity: NMT 0.1% WA WHnIgIY

WBeuudunid Total impurities: NMT 0.6%

M15°9% 3 HAN19RSIIATIRLTnNIEITUT LN AUUTEVENER

U3EnguEn YUIAE1 (mg) FIUIUAIBE INUIUTUNER Wimnsgaw %dnunnsgiu

A (nanludszime) 500 3 3 3 100.0
B (nAnluuszine) 500 1 1 1 100.0
C Enanludszinm) 850 1 1 1 100.0
D (fnanludszine) 500 1 1 1 100.0
E (fnanluuszine) 500 3 3 3 100.0
F (ndsludszme) 500 3 3 3 100.0
850 4 4 4 100.0

G (ndnsnaUszine) 500 1 1 1 100.0
H Enaaluyszinm) 850 4 4 4 100.0
500 3 3 3 100.0

| (Fnanludszing) 500 2 2 2 100.0
850 2 2 2 100.0

J (Endnluuseine) 500 1 1 1 100.0
K (ndntuuseimne) 500 4 4 4 100.0
L Endaludszinm) 500 1 1 1 100.0
M (rAnTuussimne) 500 3 3 3 100.0
850 3 3 3 100.0

N (ranludszime) 500 3 3 3 100.0
O ({nanludszivm) 500 2 2 2 100.0
P (nAnluuseimne) 500 1 1 1 100.0
39 46 46 46 100.0
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