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Bioequivalence of Losazol Tablet to Pletaal Tablet (Cilostazol 50 mg)

Soo-Jin Kim, Dong-Koo Lim, Injoon Oh, Haeng-Nam Cho’, Soon-Pal Suh’ and Yong-Bok Lee'

College of Pharmacy and Research Institute of Drug Development, Chonnam National University,
Kwangju 500-757, Korea
'Department of Pharmacy, Chonnam Uni versity Hospital, Kwangju 501-757, Korea
*Medical School, Chonnam National University, K wangju 501-767, Korea

(Received July 30, 1998)

Bioequivalence of two cilostazol tablets, the Pletaal™ (Korea Otsuka Pharmaceutical Co.,
Ltd.) and the Losazol™ (Kyoung Dong Pharmaceutical Co., Ltd.), was evaluated according to
the guideline of KFDA. Fourteen normal male volunteers (age 20~28 years old) were divided
into two groups and a randomized 2X2 cross-over study was employed. After two tablets
containing 50 mg of cilostazol were orally administered, blood was taken at predetermined time
intervals and the concentration of cilostazol in plasma was determined with an HPLC method
using UV detector. The pharmacokinetic parameters (Cpax. Tmax and AUC,) were calculated and
ANOVA was utilized for the statistical analysis of parameters. The results showed that the
differences in Cpa, Tmax and AUC, between two tablets were 3.14%, 10.0% and 7.35%, re-
spectively. The powers (1-B) for Cpaw Tme and AUC: were 89.67%. 80.97% and 83.87%,
respectively. Detectable differences (A) and confidence intervals were all less than 20% except
Trax but confidence interval of Tue Was also less than 20% at the significance level(a) of 0.1.
All of these parameters met the criteria of KFDA for bicequivalence, indicating that Losazol™

tablet is bicequivalent to Pletaal™ tablet.

Keywords— Cilostazol, Pletaal, Losazol, Bioequivalence, HPLC
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Table I— HPLC Conditions for the Determination of Cilostazol in Human Plasma

Parameters Conditions

Column pBondapak Cis reversed-phase(particle size 10 pm, 300%3.9 mm)

Mobile Phase Acetonitrile/water (42:58, v/v)

Flow rate 1.7 mI/min

Injection volume 50 wi

Pump Shimadzu LC 10AD

Detector UV-VIS detector (Shimadzu SPD-10A)

Wavelength 254 nm

Recorder Shimadzu integration recoder (C-R7Ae plus)
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Figure 1—Chromatograms of: (A) blank human plas-
ma: (B) human plasma spiked with cilostazol and
internal standard (IS, isopropyl antipyrine): (C)
plasma sample 3 hr after oral administration of
cilostazol tablets. Detector setting: 0.01 a.u.f.s., /=
cilostazol peak.
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Figure 2—Mean(£SD, n=14) plasma concentration-
time curves of cilostazol following oral administration
of Losazol(®) and Pletaal(0O) tablets (two tablets each)
at the cilostazol dose of 100 mg.

BEEEE Figure 20 VERTE =3, 2 s3]
sl thzeka) AlfdekE Rojdle] de % 4
TAIZRA o 2RE 4Ed JEEEER dehE
(AUC,, Cpaxr TadS Table Tell YERAACE Tz
Q) =g A9 BF AUCng - hr/ml)E 13431.32+
519.60, AlER] 2AE B2 14418.38+484.522 O
zekoll 3t HFA] 27} 7.35%0190 2, Conlng/ml)E
1669.10+58.22¢} 1618.31+63.292 3.14%2] Aol&
How T . (e 28610108 3.14+0.142 =
ofol] thgt AlR ke SHHER] Ajol= o] 20% oW
olojof k= WESH T84 BE A% AA =4
£ TSl ong of3f BaHEM S st
Hole=0l chet SHESN D&
Z} Al71el delA 2 F8Ae] AUC,, Crax R Tona
Fholl tigt FAHRA A3)E Table I YER)SIT)
WA f2l4F o7l 0.052 o) AUC, Coo 2 Toe
gl gt 22t SA AT FAol g FHl(F)7F FE
A F9] FAF F(1,12) =4.75HT}F 25 ZA Yehd
AR O] AR o] FAH LS FAE & J%Th
AUC, Cpax B Tueell W3l f9)5F 0=0.05,
AHREW) =12, AEdoF & FRX Q] Ro|& 0.22 1
XA A= ¥4 % (noncentrality, A)e 24zt
3.24, 3.52 & 31001921 o]& /K1 felFE o




ZYE FN22eHE 50 mg)dll tiE 2AE Ao Y8ed 54 197

Table I1— Bioavarlability Parameters for Each Volunteer Obtained after Oral Administration of Fletaal and Losazol
Tablets (Two Tablets Each) at the Cilostazol Dose of 100 mg

Pletaal tablet

Losazol tablet

Age Weight
Volunteer (yreay) (kg) AUC Coax Tonax AUC Crnax Tnax
(ng - hr/tml) (ng?aml) (hr) (ng - hr}ml) (ng%l) (hr)
A-1 24 73.6 12392.28 1400.80 3.00 9809.68 1490.40 2.00
A-2 24 80.4 12507.60 1368.80 3.00 14516.85 1709.70 4.00
A-3 21 62.8 12162.78 1976.10 3.00 16272.93 1598.40 3.00
A4 22 71.0 12386.70 1593.30 3.00 14100.40 1683.90 3.00
A-5 21 66.7 11938.08 1303.20 3.00 16338.00 1766.70 3.00
A6 28 52.1 17078.48 1670.00 3.00 12740.93 1434.30 3.00
A-T 25 78.9 11519.10 1174.40 3.00 15455.20 1785.70 3.00
B-1 20 54.6 12897.93 1705.60 3.00 14902.93 1145.60 3.00
B-2 23 60.6 11673.63 1194.70 3.00 15981.60 1582.30 3.00
B-3 21 61.9 12947.98 1622.50 2.00 14434.05 1824.30 3.00
B4 21 54.5 17215.38 1778.10 3.00 15056.58 1745.40 4.00
B-5 21 64.8 15940.55 2156.30 3.00 14041.23 1979.00 3.00
B-6 22 63.2 14379.68 1783.90 3.00 12241.23 1972.20 3.00
B-7 27 48.0 13000.33 1928.60 2.00 15965.73 1649.50 4.00
Mean 22.86 63.79 13431.32 1669.10 2.86 14418.38 1618.31 3.14
(8.D) (2.36) (9.39) (1873.46) (209.90) (0.35) (1746.97) (288.22) (0.52)
Table II— Statistical Results of Bioequivalence Evaluation between Two Cilostazol Tablets
Parameters
AUCt Cmax Tmax
Difference 7.35% 3.14% 10.00%
F value® 1.96 2.24 0
Noncentmlity(“{)b 3.24 3.52 3.10
Power(1-B)° 83.87% 89.67% 80.97%
Detectable difference(a)? 18.84% 17.35% 19.71%

Confidence interval(8)e

-18.33<6<3.64

-13.25<5<6.98 -18.56<8'<-1.02

20=0.05, F(1,12)=4.747, "0=0.05, v=12, 8=Meanx0.2, “0=0.05, %a=0.05, 1-p=0.8, ®a=0.05, {0~0.1

=0.05, AXAZAHA)=028 ZE37] 93 A=y
< &= dAA e HE"HT AFEv=12)9k] &
AS Uehd wABRIEEEE AN Zdn zizt
83.87%, 89.67% 2 80.97%°03, &-4%=0.05,
A& =089 2NAN HAAFAE ANS 21 4
7} 18.84%, 17.35% 2 19.71%2 Jeht, 22 80%
o33} 20%0l3tololof gttal s BT B5A
AR 718E wEslgt) =3 AUC, Cow 2 T8l
gk A=A (S)E -18.33<8<3.64, -13.25<8<
6.98 2 21 27<8<1.69= VElto™ T & f9lF
& a=0.19-+E -18.56<8<-1.028 BF +20%0|
el Eof ula3t 202 Vepyct,

olFel ARAANE T HA AlFdR] BAE
A& ozl ZHE Aol gzl Qe T4
Alde] i 712 38E(AUC, Chrax E Trad 914

rhu

7AEAL F23A} dufetaat ¢ Al22EE A
A2l BARE Ho] 71E AR2ERE AA] ZHE
A3 2 Ao g-Eel oA EATH oz Tt
E RS 4Z3) A3iA AFelokEebdge] AR
ANEEA 254 A1F 712 wak 4733 A9 dat
(20~284)) 1452 tiiroz 27124 &rel WA ¥ o
g} Aldsle] A RS AIZAEREC] 3 e
(Cow). A 555 E2AH T, 00 85 FEF
T-AIZEAE WA (AUC)  thiste]  EAREA
(ANOVA, analysis of variance)< 33l vh&3 &

J. Kor. Pharm. Sci., Vol. 28, No. 3(1998)



198 253 -

AEE At

1 izl g o] B AUC,(ng - hr/mi)=
13431.32+519.60, AR 2AE A& 14418.38+
484 528 iz it HEX 27} 7.35%0lQ,
Crex(ng/mI)e  1669.104:58.22¢F 1618.314:63.292
3.14%9] Aolg BHon T, (hr)e 2.86+0.107
3.14+0.14% dizckl] digt Aldee] HiA zlole
thz2Fe] 20% ol olojof Frl= B T5X4 3
7HE 918 AA 2308 wEsid)

2. ZHE Fof| gt ZAE Ao] BAEA Aah
o a=0.05914 AUC, Cho 2 T, U3 A%
H(1-B)& 83.87%, 89.67% 2 80.97%, A2rAZ3}
(A 18.84%, 17.35% 2 19.71%=2 Veh} Z=z
80%°1 g3 20%0°13t01oloF Fttar k= HESA &
8 AR 71 HESTE B3 AUC, Cou 2
Trall T8 A12]344)(8) = -18.33<8<3.64, -13.25
<38<6.98 ¥ -21.27<8<1.692 Yelton T
E fFE a=0.100M= -1856<5<-1.028 2%
+£20%°°l E91t)

oldel A¥AAE F B N &
e 2] T ol oisled S8y 254
AlEel A 71221 3§E(AUC,, Com 2 T 914
2T F5¢ AoR Yeht ¥ AAle Aoz
FEstha AlRE T

ZHAl| L&

£ A7 ABAG 222409 A9 Wl Ay
e SR LTAN FAEgon ol b=
2

flo
o

5

Mo

D T. Nishi, F. Tabusa, T. Tanaka, T. Shimizu,

J. Kor. Pharm. Sci., Vol. 28, No. 3(1998)

PEF - 290F

CEYG - NER o) 8Y

T. Kanbe, Y. Kimura and K. Nakagawa, Stu-
dies on Z-oxoquinoline derivatives as blood
platelet aggregation inhibitor. II. 6-(3-(1-
cyclohexyl-5-tetraz-olyl) propoxy)-1,2-dihydro-
2-oxoquinoline and related compounds, Chem.
Pharm. Bull,, 31(4), 1151-1157 (1983).

2) T. Niki and H. Mori, Phase I study of cilos-
tazol-safety evaluation at increasing single
doses in healthy volunteers, Arzneimitel-
Forschung/Drug Res., 35(11), 1173-1185 (1985).

3) H. Akibama, S. Kudo and T. Shimizu, The
metabolism of a new antithrombotic and
vasodilating agent, cilostazol, in rat, dog and
man, Arzneimittel-Forschung/Drug Res., 35(1D),
1133-1141 (1985).

4) T. Shimizu, T. Osumi, K. Niimi and K. Naka~
gawa, Physico-chemical properties and sta~
bility of cilostazol, Arzneimittel-Forschung/Drug
Res., 35(11), 1117-1123 (1985).

5) T. Uchikawa, T. Murakami and H. Furu-
kawa, Effects of the anti-platelet agent cilos-
tazol on peripheral vascular disease in pa-
tients with diabetes mellitus, Arzneimittel-For-
schung, 42(3), 322-324 (1992).

6) M. Fyujimura, Y. Kamio, M. Saito, T. Hashi~
moto and T. Matsuda, Bronchodilator and
bronchoprotective effects of cilostazol in hu-
mans in vivo, American Journal of Respiratory &
Critical Care Medicine, 151(1), 222-925 (1995).

7) 2 FefkEtdA Al A 98-51%, BB 5%
X8 715 (1998. 4. 29)

8) H. Akiyama, S. Kudo, M. Odomi and T. Shimi-
zu, High-performance liquid chromatographic
procedure for the determination of a new anti-
thrombotic and vasodilating agent, cilostazol,
in human, J. Chromatogr., 338, 456-459 (1985).

9) olFF, AT, SAE, AES, AT, uis,
H718, U3, A, o9sl, 43+, K-BE-
test , 2% MEH 54 AH FAAE =2
T3, okAIElE)A], A



