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ABSTRACT-Cimetidine is a histamine Hy-receptor antagonist, used for the treatment of endoscopically or radiographically
comfirmed duodenal ulcer, pathologic GI hypersecretory conditions, and active, benign and gastric ulcer. Simple method for
determining cimetidine in human plasma has been developed and validated. The analytical procedure for cimetidine showed
a linear relationship in the concentration ranges from 0.05 to 5 pg/ml. Coefficient of variance (CV, %) for intraday and inter-
day validation and relative error (RE, %) were less than +15%. Based on this analytical method, the bioequivalence of two
cimetidine 400 mg tablets, reference (Tagamet 400 mg) and test drug (Sinil CIMETIDINE 400 mg) was evaluated according
to the guidelines set by the Korea Food and Drug Administration (KFDA). Release of cimetidine from the tablets in vitro
was tested using KP VIII Apparatus IT with various dissolution media (pH 1.2, 4.0, 6.8 buffer solutions and water). Twenty-
four healthy volunteers, 21.38+1.86 years in age and 68.71+8.68 kg in body weight, were divided into two groups and a
randomized 2x2 cross-over study was performed. After oral administration of a tablet containing 400 mg of cimetidine,
blood samples were taken at predetermined time intervals and concentrations of cimetidine in plasma were determined using
HPLC equipped with UV detector. The dissolution profiles of the two tablet formulations were very similar at all dissolution
media. In addition, pharmacokinetic parameters such as AUC, and C,,,, were calculated and ANOVA was employed for the
statistical analysis of parameters. The results were revealed that the differences in AUC, and C . between the two tablets
were 4.17 % and 0.97% respectively. At 90% confidence intervals, the differences in these parameters were also within *
20%. All of the above mentioned parameters have met the criteria of KFDA guidelines for bioequivalence, indicating that
the test drug tablet (Sinil CIMETIDINE tablet) is bioequivalent to Tagamet 400 mg tablet.
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Table I-Precision and Accuracy of HPLC Analysis for
Cimetidine in Human Plasma

Concentration Precision C.V. (%) Accuracy
{(ug/mh) Intra-day (n=5) Inter-day (5 days) (%, n=5)
0.05 9.25 11.39 91.02
0.5 2.21 7.77 100.29
2 2.31 6.92 100.72
5 2.37 6.01 102.96

C.V. (Coefficient of Variation) = (S.D./mean) x 100
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Figure 1-Dissolution profiles of cimetidine from Tagamet tablet (@) and Sinil CIMETIDINE tablet (O) in various dissolution media (pH
1.2, 4.0, 6.8 buffer solutions and water, n=12, meantS.D.).
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Figure 2—-Chromatogram of (A) blank human plasma, (B) plasma spiked with cimetidine (2 ig/m/) and internal standard (10 pg/ml) and
(C) plasma from a volunteer 1.33 hr after an oral administration of 400 mg cimetidine (The plasma concentration of cimetidine correspond

to 1.87 (ug/mil)).

¥5 3 AnjElele] ¥ 3o PPNEE £ AF PEol W HPLCZ #Y3]
T U B B ISR A Qe 2rhEaBE e 2] HeRA A A
AT DA 7 2 L A A S 1300 o SAAGE OF 598, LT BB A9 FANE

P

J. Kor. Pharm. Sci., Vol. 34, No. 6(2004)



EPFIER 400 mgol thgh AGAEl T

oF 7270l 7} B2 e JFsdnh. A sE
25E 73 AlvEde] FFe] AL E Y AIHEEM
REFEA ¥o)a FoH]&)=0.1573 x AHEY 5% (ugy/
ml) +0.0027 (R?=0.9999) . Z 0.05~5 pg/mllx %53 2]
A& Jepiglom, o]24 o] AJgo) AMSE AlEIHS]
il A B 213 7heel A 2 Auo] gle
< ¢ F AU S FAFFIA (LOQ, lower limit
of quantitation)y= AZVIEIHFNA Alsd] FEH] (SN
ratio)E 1022 3oL A ™A o] 20%°)sle] L, A EA o)
80~120%% Z7E WSS = (005 pgmhE 3R
AL e HolA AlMEdY A 2 A7 HEASR
(CV)E EF 10% ol3t2 Ve, 8L 90~110% ©]
AT} (Table D). o|2HE 7 F AlWElH] B3t £ HPLC
EAEE Ao Tk Aol 8-EAIFe o]e-2

2=
o dwet AU W ARIS AL ISS & 5

¢

i

400 mge] AEHFEIAE 525
204

fam

E

®

3 1.5 4

Q

£

=

=

|53

E

‘S 1.0+

Y

[«]

5]

=

o

< 0.5

2 054

£

w

S

[= ™
000 T T T T T 1

0 2 4 6 8 10 12

Time (hr)

Figure 3—Mean plasma concentration-time curves of cimetidine fol-
lowing oral administration of Sinil CIMETIDINE tablet (O) and
Tagamet tablet (@) at the dose of 400 mg of cimetidine (meantS.E.,
n=24).

Table II-Bioavailability Parameters in Normal and Logarithmic Scales for Each Volunteer Obtained after Oral Administration of

Tablets at the Dose of Cimetidine 400 mg

Tagamet Tablet Sinil CIMETIDINE Tablet
Volunteer AUC, Log Conax Log Tona AUC, Log Crnax Log Trnax
(hg - h/m))  AUC.  (ug/ml) Crnax (hr) (ug - hml)  AUC,  (ug/ml) Conax (hr)
A 9.46 0.976 2.538 0.404 1.33 7.489 0.874 1.988 0.298 25
B 8.245 0.916 1.759 0.245 1.67 7.286 0.862 1.931 0.286 1
C 8.373 0.923 2359 0.373 1 6.056 0.782 1.843 0.266 0.67
D 6.906 0.839 1.457 0.163 1.33 6.37 0.804 1.274 0.105 1.67
E 10.161 1.007 2.399 0.38 25 9.832 0.993 3.081 0.489 2
F 7416 0.87 1.299 0.114 35 8.052 0.906 1.967 0.294 35
G 8.529 0.931 1.833 0.263 1.67 8.1 0.908 2.349 0.371 2
H 8.75 0.942 2.38 0.377 1.67 9.366 0.972 2.003 0.302 2.5
I 6.643 0.822 1.946 0.289 133 8.471 0.928 3.014 0.479 1.33
J 6.92 0.84 1.201 0.08 133 6.829 0.834 1.343 0.128 2
K 561 0.749 1.557 0.192 1 6.821 0.834 2211 0.345 2
L 8.338 0.921 1.659 0.22 35 7.125 0.853 1.822 0.261 25
M 7.689 0.886 1.879 0274 133 723 0.859 1.793 0.254 0.67
N 8.784 0.944 1.866 0.271 1.67 7.575 0.879 2.093 0.321 1.67
0 9.114 0.96 1.939 0.288 1 8.921 0.95 2.14 0.33 0.67
P 8.169 0.912 1.877 0.273 0.67 9.033 0.956 1.918 0.283 1.67
Q - - - - - 8.088 0.908 1.998 0.301 0.67
R 8.812 0.945 1.893 0.277 25 8.395 0.924 1.918 0.283 35
S 11.049 1.043 2735 0.437 2 10.422 1.018 2.801 0.447 1.67
T 8.774 0.943 2,628 0.42 2 8.132 091 1.581 0.199 25
U 7.58 0.88 3.204 0.506 1.33 8.008 0.904 2.144 0.331 0.67
\% 9.113 0.96 2.603 0.415 25 8.151 0.911 2.6 0.415 2
\ 6.388 0.805 2378 0.376 2 6.193 0.792 1.943 0.288 0.67
X 8.962 0.952 1.793 0.254 35 8.212 0.914 1.92 0.283 1
Mean 8.25 0.91 2.05 0.3 1.84 7.92 0.89 2.07 0.31 1.71
SD. 1.25 0.07 0.5 0.11 0.82 111 0.06 0.45 0.09 0.86
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Table II-Statistical Results of Bioequivalence Sinil CIMETIDINE Between Two Cimetidine Tablets™
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Parameters
AUC, Cinax
Difference -4.17% 0.97%
F(1,22) 1.933 1.886
Test/Reference point estimate 0.960 1.012
Detectable difference (A) 8.282 15.205
Confidence interval () log0.92 < § <1ogl.01 10g0.93 <3 <logl.10

*The values were calculated on the basis of In-transformed data. o = 0.05.
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