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Bioequivalence of Bucilin Tablet to Rimatil Tablet (Bucillamine 100 mg)
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ABSTRACT-Bucillamine is a novel cysteine derivative with two free intramolecular sulthydryl groups, and has a pre-
ventive and therapeutic effect on adjuvant arthritis, suggesting its antirheumatic action. With respect to the effect on the
immune system, bucillamine-exerted such immunoregulating actions are to nomalize an excessive reduction or acceleration
in immune reaction. It is useful not only in patients with early stage of rheumatoid arthritis (RA) but also in those with active
RA retained for more than 10 years. The purpose of the present study was to evaluate the bioequivalence of two bucillamine
tablets, Rimatii™ (Chong Kun Dang Pharmaceutical Co., Ltd.) and BiucilinTM (Kuhn Il Pharmaceutical Co., Ltd.), according
to the guidelines of Korea Food and Drug Administration (KFDA). Eighteen normal male volunteers, 23.67+2.09 years in
age and 65.03£6.73 kg in body weight, were divided into two groups and a randomized 2X 2 cross-over study was
employed. After three tablets containing 100 mg of bucillamine per tablet were orally administered, blood was taken at pre-
determined time intervals and the concentrations of bucillamine in serum were determined using GC/MS with mass selective
detector. Pharmacokinetic parameters such as AUC,, Cpay and Ty, were calculated and ANOVA test was utilized for the
statistical analysis of the parameters. The results showed that the differences in AUC,, Cpax and Ty, between two tablets
were -0.29%, -3.20% and 8.22%, respectively, when calculated against the Rimatil™ tablet. The powers (1-B) for AUC, and
Cnax were 84.31% and 91.16%, respectively. Minimum detectable differences (A) at a=0.10 and 1-f=0.8 were less than 20%
(e.g., 18.58% and 16.51% for AUC; and C,y, respectively). The 90% confidence intervals were within +20% (e.g., -
12.77~12.20 for AUC; and -14.30~7.90 for C,.x). Two parameters met the criteria of KFDA for bioequivalence, indicating
that Bucilin™ tablet is bioequivalent to Rimatil™ tablet.
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Figure 1-Chromatograms of (A) blank human serum spiked in-
ternal standard (IS, {1-[(s)-3-mercapto-2-methylpropanoyl]-L-pro-
pyl-L-phenylalanine} S pg/ml), (B) human serum spiked with
bucillamine (1000 ng/m/) and IS, and (C) serum sample at 80 min
after oral administration of 300 mg bucillamine tablets.
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Table I-Reproducibility Data for the HPLC Analysis of
Bucillamine in Human Serum

Concentration Intra-day C.V. (%) Inter-day C.V. (%)
(ng/ml) (n=10) (n=10)
250 12.68 227
1000 7.46 0.41
5000 8.34 1.96

C.V.=100 X S.D./mean.
7000 -]
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Figure 2-Mean (£ S.E., n=18) serum concentration-time curves of
bucillamine following oral administration of Rimati™ (@) and
™ (O) tablets at the bucillamine dose of 300 mg.
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Table II-Bioavailability Parameters for Each Volunteer Obtained after Oral Administration of Rimati™ and Bucilin™ Tablets at

the Bucillamine Dose of 300 mg

) Rimatil™ Tablets Bucilin™ Tablets
Age Weight
Volunteer (year) (kg) A‘U‘Cjt Cmax Tmax AUC1 Cmax Tmax
(ng * min/m/) (ng/ml) (min) (ng * min/m/) (ng/ml) (min)
A-1 24 70.0 462854.15 9114.40 60.00 568254.65 10063.68 80.00
A-2 26 54.3 737605.80 5959.82 80.00 594565.75 8338.73 80.00
A-3 21 67.4 499907.70 4788.32 100.00 565675.85 7274.67 60.00
A-4 25 76.4 512589.00 9877.92 60.00 629821.05 8252.37 80.00
A-5 26 68.7 822957.40 9503.71 60.00 1048040.10 6107.02 120.00
A-6 27 57.8 970228.65 8091.22 120.00 786805.85 6082.46 120.00
A-7 24 61.3 633199.15 5657.91 40.00 859463.00 7032.71 100.00
A-8 20 70.2 1194377.90 7807.76 100.00 1069623.15 6740.27 100.00
A-9 23 63.9 784933.60 7012.01 60.00 1227178.70 7544.46 100.00
B-1 25 754 729657.85 6128.20 80.00 817624.35 5326.04 120.00
B-2 24 65.8 562241.15 4043.64 120.00 917366.50 7075.19 60.00
B-3 21 66.8 1026279.80 6923.03 120.00 764324.35 5668.66 100.00
B4 23 61.4 1035472.75 6292.42 100.00 544166.45 3850.87 120.00
B-5 24 59.9 766711.75 4861.77 120.00 559536.75 5841.39 100.00
B-6 26 54.3 1313461.25 8343.45 60.00 1086170.85 9569.97 40.00
B-7 20 73.8 612752.20 8756.78 80.00 930485.25 6593.47 40.00
B-8 23 64.8 856568.20 714528 60.00 796455.25 6192.38 60.00
B-9 24 58.4 1280648.10 9027.02 40.00 994582.70 7637.20 100.00
Mean 23.67 65.03 822358.10 7185.26 81.11 820007.80 6955.13 87.78
(S.D) (2.09) 6.73) (265294.00) (1742.57) (27.84) (212604.50) (1504.05) (26.69)
Table IlI-Statistical Results of Bioequivalence Evaluation between Two Bucillamine Tablets
Parameters
AUC, Cinax Tinax
Difference -0.29% -3.20% 8.22%
F value® 0.883 2.153 0.000
Noncentrality (A)° 2.80 3.15 1.94
Detectable difference (A)° 18.58% 16.51% 26.82%

Confidence interval (8, %) -12.77 £ 8 < 12.20

-1430 < 8 <790 -9.80 < 3§ < 26.24

20=0.10, F(1,16)=3.048, °0:=0.10, v=16, =Mean X 0.2, “¢=0.10, 1-B=0.8, ‘0=0.05.

1y

oy AR AFAE Table T VRN L)
F4E ot 0102 W AUC, Chax = Trax &1
T 2 M EHR A e M) (Fyr FEARS) 34
] F(1,16)=3.0485 0} 25 24 yeht A o] A
2 o]FoFEE INF 4 AUSith

AUC,, Crox B Tl i3l ol 0=0.10, A=
W)y=16, AE3loF & HFA S zJolE 022 ZAHZAA A&
& HA E(noncentrality, A= Z+zt 2.80 % 3.150]1%.eH
olF 7KA FFFE 0=0.10, ALAEX}A)=028 A&
7] 93 AEE S 4= @AY AEHI A==
16)¢te] FAE vehd vAREEE R AL Az 7t
7} 8431% 2 91.16%°103, §95-FE=0.10, A&H =028
o] 24N HXAESAE ALK A3 27 18.58%, 16.51
%= VFERE, 22t 80% oAt 20% o)stolojok dthar &t

E AEYE 354 A8 7128 IS Trt §04

= F

%

e R

e

Z 0=0.10014 thzeko] thet BAET} 1.94, HAEE}
26.82%°|2 HAEH1-B)E 0.8°]8l0|ANt o] FA|glo)
S AMg3lRe oHEo] ol ER AEIH 54 Bt
Toax B2 FIZOZTE ARE-EH7|] F A Q] AYESH
T549e T8k AL oidEa ARREI. B3, AUC,
Coax B Tl thEF 90% AZZHAIG, %ye -12.77<6<
12.20, -14.30<8<7.90 & -9.80<8<26.24% Jelit}.
olde] AEAHAE FFE BH AP “FAH F e
tizekel “gluld® Hro disle] AESE F54 Alge
IR7ER] 28EAUC, ¥ Co)lIX BF 558 ACE
e} F AAl= AETHOR FEsithal AR

>

4 £
AL FABAE oS ke PA A

J. Kor. Phavm. Sci., Vol. 31, No. 2(2001)



130 Z3Y - o]FN . 9]

N

“BAJA Aol &S] BAIRE AAQ] “gntd® F7s)
AA 1 GE YoM BAISH R F53The AL YFst
7] $18iA AFe) g e] AR WEEE T84 Al
3 71EPe] wEt A7e A9 EAH20~204) 18HL g
2 7] 24 = $AE uet Algsle g AR
AUC, Cpax & Tuall W81 E4AHEANE Y3l o2} 72
2 AES A4

1 izl wte® Ao HF AUC(ng * min/ml)E
822358.10+265294.00, AE ] FAIH & 820007.80+
212604.500.% tizof Wik HaA At -0.29%°1U2,
Crax(ng/m= 7185.26+1742.573F 6955.13+1504.052 -3.20
%2 Ao)E RPYOW T (minye= 81.11+27.849} 87.78+
26.69% 8.22%°] ztolE RN tizefel dish Algeke] 3
X Afole R 20% o olojof ks AJESHA
54 9718 9% AA 21S U=

2. 29 ® Hol| thg FAI o] BAREA A3}, fole
= 0=0.10914 AUC, 2 Cu®ll g HAEH(1-B)2 8431
% L 91.16%, AXAEZAE AUC, 2 Coee 27t 1858
% 2 16.51%= JER} 22 80% ©)d3 20% ©)3lojojok
g sk AESE 554 Al 78S UESIAY Toe
= FFE 0=0.10004 djzedel] tigt BidETt 1.94, 3
2SR} 2682%°1L AEH (1P 0.8°]3f0)ARE o]
FAZRS SFA) AMSshe o) o ER AJESH F
5 B Tuw B2 Ao 29 AMH7I0) 5 AA9)
AL T84S g3 AL o AEHUY ®
g, AUC, Crax B Tua®l e 90% 2B SHAG, %)= 2t
ZF 12.77<8<1220, -14.30<8<7.90 ¥ -9.80<5<26.242
Yelgth. olwll, Tl tHE 90% AZFHAIS, %)t -9.80
NA 2624%= +20% W0l Eojof dthe 2UL U=}

J. Kor. Pharm. Sci., Vol. 31, No. 2(2001)

- AEE - BAF - ol8E

A EsAT BA RS SFAe) AMSSRe oFe] ofY
ug QYESEH T84 HIM] Tuw S FIFOZT AR
H7)o F AAY BESH 5L ¥Rz AL o
I AEEHA

o] APAAE Fs HH AP “FA™H A2
okl “2uld® Fro gl AEE T34 AEY
o 7129 28EAUC B Cr)olX BF 558 ZoE
Ueht F ARle AEgE R v AREUT

HAle| Bt
£ d7e AYASF FASAE 20019 = T3 214
o alEore] A 9g ol At A EA-TAA
FYHReH, oo ZAA=HU

o

Mo

1) S. Sugawara, M. Ishigami, T. Kageyama, Phase I study of
N-(2-mercapto-2-methylpropionyl)-L-cysteine (SA - 96). (I)
Single administration study, ER/RZHE, 16, 611-620 (1985).

2) A Fo| FEEAY TA] Al 1998-868, B ESHE F5AAl
d 71 (1998. 8. 26).

3)K. Matsuura, K. Murai, H. Takashina, Simultaneous deter-
mination of bucillamine (SA 96) and its metabolites in rat
blood by gas chromatography-mass spectrometry using
methyl acrylate as a derivatization reagent for sulfhydryl
groups, J. Mass Spectrom. Soc. Jpn., 48, 25-31 (1998).

4) )43, AR T, TAE, AAE, AT, IS, F7I9 v
353, Z4A), o123}, AFTF K-BEtest®, A2 HET}HZ
554 AE BAAY Z2age] ME, #4337 28,
223-229 (1998).



