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Abstract — Biphenyl dimethyl dicarboxylate (DDB) has been used for the treatment of chronic viral hepatitis B and drug-

induced hepatitis through the inhibition of lipid peroxidation and covalent binding of drug metabolites to lipids of

microsomes. The bicequivalence of two DDB products was evaluated according to the guidelines of KFDA. The test product

was Hepaphil soft capsule® made by KMS Pharm. Co. containing 3 mg DDB and the reference product was Nissel tablet ®
made by Taerim Pharm. Co. containing 25 mg DDB. Twenty healthy male subjects, 25.4(22~30) years old and 66.7(54~77)

kg, were divided into two groups and a randomized 2X2 cross-over study was employed. After two tablets or two capsules

were orally administered, blood was taken at predetermined time intervals and the concentration of DDB in plasma was

determined using a validated HPLC method with UV detector. Two pharmacokinetic parameters, AUC | and C,,,,,, were cal-
culated and analyzed statistically for the evaluation of bioequivalence of the two products. Analysis of variance was carried

out using logarithmically transformed parameter values. The 90% confidence intervals of AUC , and C,,,, were log 0.91~log
1.00 and log 1.05~log 1.15, respectively. These values were within the acceptable bioequivalence intervals of log 0.8 to

log 1.25. Thus, the criteria of the KFDA guidelines for the bioequivalence was satisfied, indicating that Hepaphil soft capsule

is bioequivalent to Nissel tablet.
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Fig. 1 - Dissolution profiles of DDB from a Nissel tablet (@) and a
Hepaphil soft capsule () (mean=S.D., n=6).
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Fig. 2 — Chromatograms of (A) blank human plasma, (B) plasma
sample at 6 hr after oral administration of DDB tablet to a
subject. Key; DDB: DDB, IS: internal standard.
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Table I - Precision and accuracy for the HPLC analysis of DDB in
human plasma (n=3)

Standard conc. %CV | %Deviation |

(ng/mi) Intra-day Inter-day  Intra-day Inter-day

3 2.92% 1.90% 7.25% 12.70%

5 241% 4.34% 10.40% 12.45%

10 7.89% 7.03% 6.93% 5.31%

20 4.18% 1.36% 3.05% 1.38%

50 0.49% 0.48% 0.51% 0.34%

Mean 3.58% 3.02% 5.63% 6.44%

251’

Plasma concentration, ng/ml

0 L . s L . 4
0 2 4 8 8 10 12

Time, hrs

Fig. 3 — Plasma concentration - time curves of DDB following oral
administration of Nissel tablet (@) at the dose 50 mg of
DDB and Hepaphil soft capsule () at the dose 6 mg of
DDB (mean*S.E., n=20).
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Table II - Bioavailability parameters for each volunteer obtained
after oral administration of two nissel tablets and two
hepaphil soft capsules

Nissel tablet
Volunteer AUC, C

Hepapil softcapsule
T, AUC, Coax T

max max max

(ng - hr/m)) (ng/ml) (hr) (ng - hr/ml) (ng/ml) (hr)

A-1 1474 1854 2.00 127.0 20.04 1.50
A-2 132.7 24.73  2.00 116.8 2242 2.00
A-3 99.5 1956 1.50 115.1 2323 2.00
A4 1315 1885 2.50 1304 2333 100
A-5 108.3 18.03 1.50 94.2 25.06 1.00
A-6 122.1 2557 2.50 149.4 2992 150
A7 172.6 28.24 3.00 164.8 2894 2.00
A-8 145.7 3233 2.50 128.0 32.08 1.00
A-9 119.3 21.79 2.50 91.1 2341 150
A-10 158.2 3083 1.50 1324 31.00 2.00
B-1 216.3 2750 4.00 194.1 30.54 2.50
B-2 135.9 22.85 3.00 114.8 20.52 3.00
B-3 107.8 1552 6.00 117.0 17.17 2.00
B4 202.5 36.78 3.00 203.3 36.57 1.50
B-5 104.1 21.20 250 106.4 2520 1.50
B-6 120.9 23.03 3.00 104.2 2262 150
B-7 112.2 19.36 2.00 130.6 2793 1.00
B-8 1134 19.64 4.00 107.8 22.16 1.00
B-9 93.7 1572 2.00 94.7 18.67 2.00
B-10 126.7 1756 2.50 119.6 18.09 1.50
Mean 133.3 22.88 2.68 127.0 2495 1.65
S.D. 32.6 579 1.06 30.4 524 054
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Table III — Statistical results of bioequivalence evaluation between two DDB products at o=0.05*

Parameters
AUC, Conax T ax
Difference 4.73% 9.05% 38.43%
F? 0.003 0.989 6.029
Test/Reference point estimate 0.953 1.098 -
Confidence interval (8) log 0.91<8<log 1.00 log 1.05<8<log 1.15 -53.06<8<-23.57
*AUC, and C,,, values were calculated on the basis of In-transformed data, and T,,, values on the base of untransformed data.

Fos(1,18)=4.414,
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