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Development of Dissolution Test for Itopride Hydrochloride Tablets
and Tiropramide Hydrochloride Tablets
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Abstract — Dissolution test has been performed to control drug quality and to predict # vivo drug release profile of solid
dosage forms, so there's a drift towards setting dissolution test instead of disintegration test. However, some solid dosage
forms in Korea Pharmaceutical Codex (KPC) are not established the dissolution test yet, so these monographs are necessary
to set the specification of dissolution test. In this study, we developed the specification and test method of dissolution test
for itopride hydrochloride tablets and tiropramide hydrochloride tablets which are not established the dissolution test yet.
According to the "Manual for Guideline Application for Validation of Analytical Procedures and ' Guidelines on Spec-
ification of Dissolution test for Oral dosage form of Korean Pharmacopoeia (KP), we validated and established each devel-
opment method. Based on the preliminary dissolution profile, we set the dissolution condition(paddle apparatus, pH 1.2
media, 50 rpm). For this condition, we performed the main dissolution test to determine the specification (45 min, 85%).
Finally, we validated each analytical method by specificity, linearity, accuracy and precision. These developed methods will
be included the next supplement of KPC and also contributed to the quality control of medicines.
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Table I-List of Itopride hydrochloride tablets and Tiropramide
hydrochloride tablets

I Product Dosage Labeled
tem
name  forms amount
ITtopride hydrochloride tablets A Tablets 50 mg/tablet
) . . B
Tiropramide hydrochloride C Tablets 100 mg/tablet
tablets
D
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Fig. 1-(a) Structure of itopride hydrochloride, (b) Structure of
tiropramide hydrochloride.
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Table II — Condition of preliminary dissolution test for itopride
hydrochloride tablets and tiropramide hydrochloride
tablets

KP general tests, dissolution
test apparatus II (Paddle)

pH 1.2, pH 4.0, pH 6.8, Water

Apparatus

Dissolution medium

Medium volume 900 m/

Sampling time 5, 10, 15, 30, 45, 60, 90, 120 min
Temperature 37+0.5°C

Rotation speed 50 rpm

Table III - HPLC conditions for itopride hydrochloride tablets

Detector UV 257 nm
Column C18 (250x4.6 mm, 5 um)
Temperature 25°C

Buffer : Acetonitrile (80 : 20)

* Buffer : Dissolve 13.6 g of potassium
phosphate monobasic in 1,000 m/ of water
Injection volume 10 W

Flow rate 1 m//min

Mobile Phase

Table IV — HPLC conditions for tiropramide hydrochloride tablets

Detector UV 230 nm

Column C18 (150x4.6 mm, 5 um)

Temperature 25°C

Buffer (pH 2.5) : Acetonitrile (65 : 35)

* Buffer : Dissolve 6.8 g of potassium phosphate
monobasic in 1,000 m/ of water adjust pH 2.5
Injection volume 10 W

Flow rate 1 m//min

Mobile Phase

J. Pharm. Soc. Korea
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Table V — Condition of dissolution test for itopride hydrochloride
tablets and tiropramide hydrochloride tablets

KP general tests, dissolution test

Apparatus apparatus II (Paddle)
Dissolution medium pH 1.2

Medium volume 900 m/

Sampling time 5, 10, 15, 30, 45, 60 min
Temperature 37+0.5°C

Rotation speed 50 rpm
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Fig. 2 — (a) Preliminary dissolution profiles of itopride hydrochloride
tablets A, (b) enlargement of 0~40 minutes dissolution
profiles in Fig. 2(a).
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Fig. 4 — Chromatogram and PDA scan of itopride hydrochloride standard solution.
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Fig. 5 — Chromatogram and PDA scan of itopride hydrochloride sample solution.
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Table VI - Linearity of HPLC analytical condition for itopride Table VII - Accuracy of HPLC analytical condition for itopride

hydrochloride tablets hydrochloride tablets
Standard Concentration Regression . Actual
solution (ug/mD) Peak area direct wire Standgrd Concentration Peak concentration Recovery
solution (ug/ml) area (ug/m)) (%)
1 56 102.22169 ’
1-1I 19.4 360.04474 _ 11 616.01471 33.8 99.1
1-III 333 616.54651 Y—r1>8(-)39é;2-0 11 342 615.09076 33.8 989
1-IV 47.2 875.04303 - 1-1IT 615.32159 33.8 98.9
v 6L1 1136.38806 21 822.29852 45.1 99.1
2-1 5.6 102.00827 2-11 45.5 822.90356 45.1 99.2
2-11 194 360.06177 18.3%.2.9 2-10 823.84821 45.2 99.3
y=18.3x-2.
2-II 33.3 616.92816 0.999 31 1024.57141 56.2 98.7
2V 47.2 870.50848 31 56.9 1023.85376 56.1 98.7
2V 61.1 1137.55127 30 1023.55078 56.1 98.6
g_il lgi ;2(1)3?8;? Total mean value (%) 98.9
B : : y=18.3x-2.2 Total standard deviation (%) 0.2
3-1II 33.3 616.72174
r>0.999 Number of sample 9

3V 47.2 872.54602 95% confidence interval 98.7~99.1
3V 61.1 1137.09729

Mean of slope 18.3

Mean of intercept -2.1 y=18.3 x+(-2.1+0.1) _ _

SD of slope 0.0 (y: peak area, x: concentration) SEEME U AMEHAUZE IRAE

SD of imtercept 0.1 ol==a|segitied & - A AZ tho® AR pH 12

900 M= 3lo] SEEAIES o A7, 468 F A EEES
J(Table XI0), AA2] 7187]9} BF0AE o) 3 st 99.8+1.0%°]3 AEA B wAAlg Ay} 4558 § HH4EE
AE 11 pugmelw, Bejde]ld Ax} 7pdst 2Ao] elgshs 2 100.5+1.2%% FERETHEFig. 8, Table XIV).
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Table VIII - Precision of HPLC analytical condition for itopride hydrochloride tablets

Concentration Number of Actual concentration Average Standard Relative standard
(ug/ml) measurement (ug/mi) recovery (%) deviation deviation
1 56.8 100.7
2 56.7 100.5
3 56.7 100.6
55.5 4 56.7 100.5 0.1 0.1
5 56.7 100.5
6 56.7 100.6
mean 56.7 100.6
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Fig. 6 — Chromatogram and PDA scan of tiropramide hydrochloride standard solution.
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Fig. 7 — Chromatogram and PDA scan of tiropramide hydrochloride sample solution.

Table IX - Validation of analytical method for dissolution of itopride
hydrochloride tablets

Table XI - Accuracy of HPLC analytical condition for tiropramide
hydrochloride tablets

Dissolution Characteristics Results Standard Concentration  Peak Actual| Recovery
medium - concentration
solution (ug/ml) Area (ug/m)) (%)
The analyt chromatographic H
Specificity peak is not attributable to 11 1528189 65.7 99.1
more than one components 1-1I 66.3 1523090 65.5 98.7
pH 12 Linearity r>0.999 111 1528880 65.7 99.1
Accuracy (n=9) 98.9-0.2% 21 2044958 87.8 99.3
Precision (n=6) RSD=0.1%
Limits of fitation 0.1 ug/mLL 2-1I 88.4 2041374 87.6 99.1
fmuts of quantitation .7 K. 2T 2044914 87.8 99.3
31 2550262 109.4 99.0
Table X - Linearity of HPLC analytical condition for tiropramide 310 1105 2550382 109.4 99.0
hydrochloride tablets 3-III 2551463 109.4 99.0
Standard  Concentration Regression Total mean value (%) 99.1
] Peak area - - S
solution (ug/ml) direct wire Total standard deviation (%) 0.2
11 6.7 136455 Number of sample 9
111 333 784429 95% confidence interval 98.9~99.3
1111 611 135072 Y7202 X06935
1-Iv 89.8 2080962 - _ _ o in
1V 116.6 2718028 FINE EEAME
21 6.7 134698 A FEEIL s BRI =i A T Al BE Al
;'gl :é:ibl) 112(2;;3 y=23357.8 x-7853.1 Qs g F5S st Al3Eer C 2 DR 3] ZAIRS &
21V 39.8 2079692 120.999 gk o St ZAste] SEAI%E ABsIlth g2zt
2V 116.6 2711668 n=gake A Aok C 9 De] A 45%-llA 671 Al F
31 6.7 132292 TEEES 727 105.5+4.1% 2 99.6+2.6%% ) &&714
S 33.3 782119 y=23441.6 x-11361.2 o] Aget A= ehldt.
3-II 61.1 1434977 >0.999
3V 89.8 2075469 -
3V 116.6 2722553 A =
Mean of slope 23396.5 —(23396.5442.3
Mean of intercept  -8635.9 y=( HEA23)x+

(-8636.9+2430.3)

SD of slope (y: peak area, x: concentration)

SD of intercept

423
2430.3

1.2 900 mi% 3} FEEAIHS 3 A}, 4558 & HAEEES
102.1+1.6%°]3, AEA B WA |d Ay} 455 & Hit 8=
2 91.9+5.0%% ERITHFE. 9, Table XV).

olExz|Edake] A 9l ElZ2Teju| =it g &
7% E AR 2e S8l 22 Aok st T
golekEe] §% 4 A4 AP0 wet 24 §E A (pH 1.2,
pH 4.0, pH 6.8 @ &)l oH|A|&S S8t 1 ZE 67)
o AAZ cuAES TS 47 §E98 pH 127, 3%
3 2E 7} 12709 A
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Table XII - Precision of HPLC analytical condition for tiropramide hydrochloride tablets
Concentration Number of Actual concentration Average recovery Standard Relative standard
(ug/ml) measurement (ug/ml) (%) deviation deviation
1 111.2 100.2
2 111.2 100.2
3 111.2 100.2
111.0 4 1114 100.3 0.1 0.1
5 111.2 100.2
6 111.3 100.3
mean 111.3 100.2
Table XIII - Validation of analytical method for dissolution of e
tiropramide hydrochloride tablets =1
. . £ 100
D1ssol'ut10n Characteristics Results ,ﬁ
medium S 80 4
The analyt chromatographic §
Specificity peak is not attributable to 2 60 -
more than one components g
pH 12  Linearity r>0.999 3 404 ——LabA
Accuracy (n=9) 99.1+0.2% o
Precision (n=6) RSD=0.1% 2 B ~=-Lab B
Limits of quantitation 1.1 ug/m/ s 5
[*]
= 0 15 30 45 60
g Time(min)
-}
% 100 1 Fig. 9 — Dissolution profile of tiropramide hydrochloride tablets.
_%' 80 -
3
5 © Qude] B4 9I3) AR ErhE S Bslel, Mook
= e _
8 4w s ET S el be o A%, et o),
2 X, A5, AUEE AFslel AT AN By s
2 TR sgi wae 9 AR mAAE As TR TEelekEe) &
§ ’ 0 15 30 5 & Z 94 A% A3 2 wef ol =dAk g 9 g2 e}
rimemimy | PIESARR Al 1A 82N A F 458004 80% o1
o . o7 dAgro Fotthar Alg T B3 o] EX | =Pk
Fig. 8 — Dissolution profile of itopride hydrochloride tablets. =° e ?}D}J‘ i = | @ j e
gel fEERe) Bt mUE YL Aol o §ET1Ae
A3k RIS 2 AN EEd AaE view
2 BN ST Ao §F 14 AT ¢ Y ARE F AoRANRIIE, AYEHOE AkEo] ) fEoREe)
walgich, g 859 o] olEelEgng W HlEses  FAe gN7)id 78 Aow e,

Table XIV - Dissolution results of itopride hydrochloride tablets between Lab A and Lab B

Average dissolved (%) (average+SD)

5 min 10 min 15 min 30 min 45 min 60 min
. . Lab A 31.2+6.4 70.3+9.6 91.1+£7.3 99.5+1.3 99.8+1.0 99.9+0.8
Itopride hydrochloride tablet Lab B 34+84 69.8+9.2 91.1+7.1 100.3+1.2 100.5+1.2 100.4+1.3
Table XV — Dissolution results of tiropramide hydrochloride tablets between Lab A and Lab B
Average dissolved (%) (average=SD)
5 min 10 min 15 min 30 min 45 min 60 min
. . . Lab A 10.5+4.0 335+7.4 54.4+8.9 92.2+6.4 102.1+1.6 102.7+1.2
Tiropramide hydrochloride tablet v 'p 109099 9g1+78  4d43+11 788=11 91.9+5 97.2+19

Vol. 57, No. 3, 2013
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