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Bioequivalence Test of
Biphenyl Dimethyl Dicarboxylate Products
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Bioequivalence (BE) test of biphenyl dimethyl dicarboxylate (DDB) tablets was performed. Normal
healthy male volunteers (n=20) were randomly divided into 2 groups, and reference (Nissel®) and test
(Livital®) tablets of DDB (25mg X 8 Tab. = 200 mg) were given orally by balanced two-period cross-over
design. The serum concentration was determined by high performance liquid chromatography. The
pharmacokinetic parameters, AUC, Cmar, and The obtained after drug administration were statistically
analyzed. Statistical evaluation of the data involved an analysis of variance (ANOVA) for cross-over design.
The results were within 20% differences of mean value in AUC, Cow and Tn between reference and
test tablets. The results of ANOVA showed no significant differences for “between group or subject”
and “period”. The test tablet was bioequivalent with the reference tablet in the AUC, Cox and The

Keywords — Bioequivalence, DDB, Pharmacokinetics, ANOVA
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Figure 1— Structure of DDB.
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zfoze WAYYDDB 25mg, @A},
Lot No. 207735)%, Al@%o 2= Zu2g*DDB
25 mg, B FA| <, Lot No. 001)& AH&3tth

DDBEEEFS HEFAFo2NE Fgdo}l Al
£33, HPLCE gk (Merck, German)& A}
43lgon, ®4717124 HPLC system (Waters

Table 1-T7est ftems for the Volunteers

Hematology : Hemoglobin, Hematocrit, WBC, pla

telet, Differential counting of WBC

Blood Chemistry : BUN, Creatinine, Total protein, Al-
bumin, SGOT, SGPT, Total Biliru-
bin, Cholesterol, Glucose fasting,

Alkaline phosphatase

6000 A pump, Waters 440 UV detecter, Waters
M 730 data module, Waters, Miliford, USA) 5=
AHg ek

Ty ME B

247 BFFAE S B AP FAg A
Azt HAGAL HA 2 Table 1o E71% ¥
A3t Hale: AAlste] Aidsitia 1gEHe
2078 o) FAA P A} (A 20~254], Ht 234, A5
53~75kg, Hd 65kg, AT 165~180cm, HT
173 cm)E A2z stgen, o AdAAE
AESH T4 AP Jas} o= FE9
A58, 758 9 SV gis d8AsE
T AEIE VT FAME wYTh E£J o5
AdArEAN Al AF A 242 HARE EekE e
B85 FAANRLH dE7IFde FYAe] A
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Fo@ge Al@el izt 5% 84 (DDBEA
200 mg)S AAFY of FEAI 2l 200 /2
B8 3tAth

FALZIE o] g3l JebgHo g HE] oEEY
AR Z 585 1,23 4,6 L 8] A>3}
dAEsR e HHF L BANX BF

Table I —Latin Square Cross Over Designs for Bioequivalence studies of DDB.

Drugs*
Group Subjects B
Period 1 Period II
1 DJH Choi, 2)SJ. Jeong, 3)KY. Kim, A B
4 CY. Jeong, 5 CH. Jeon, 6)YJ. Kim
DYS. Jeong, 8)SJ. Choi, 9)D.I Wi, 10)B.H. Nam
2 11) Y.D. Choi, 12) Y.C. Choi, 13) HW. Nam, A B
14) SH. Park, 15)J.H. Han, 16)H.S. Jin,
17) CL. Kim, 18)JH. Cho, 19)WKim, 20)S.S.Han

*A : Reference drug, B : Test drug
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Figure 2—The chromatogram of DDB in human serum.
Key : (A) internal standard, (B) DDB, (a) blank spiked with
internal standard (b) serum obtained from a volunteer
spiked with internal standard
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Figure 3—DDB concentration in human serum-time curves
of volunteers after oral administration of two DDB pro-
ducts. Each point represents the mean concentraion(+ S.E.)
of 20 normal volunteers.
Key : @ ; Reference drug, A ; Test drug
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Table III-AUC. of Each Volunteer in Each Period

A5 A 5 -

Group Subject  Period I Period II Sum

1 652.37 677.17 1329.54

2 540.52 828.18 1368.70

3 637.57 646.10 1283.67

4 552.34 716.46 1268.80

1 5 538.75 637.60 1176.35
6 662.13 725.52 1387.65

7 623.15 706.64 1329.79

8 695.90 72813 1424.03

10 681.66 771.06 1452.72

Total 6316.05 711263 1342868

1 652.37 667.05 131942

2 734.09 606.72 1340.81

3 668.38 620.34 1288.72

4 779.71 586.84 1366.55

2 5 595.70 557.94 1153.64
6 652.53 64743 1299.96

7 738.44 611.62 1350.06

8 664.17 730.96 1395.13

9 710.19 692.47 1402.66

10 834.33 71542 1549.75

Total 7029.91 6436.79  13466.70

Period 1334596 1354942 13466.70

SUm Drug 1275284 1414254

EE

$$3E DDB Sk-AlZt FMsHA (AUC)l cHét
SAE nE

¥4% DDB 5%-A7t Holel2Ry AleE
T AN AGAINAY HF FEAT F
A&A A (AUC)S Alatsteh. 223 ozt A
gokzol HF AUCE 247 637.64, 707.12 ng-hr/
m/g3, AEeke] HF AUCE thz<Fe] 1109 %
2] T AR ) AUCRH= 20% & YA gtonz
AETH 54 BPVNEY AARAE dESAA
t}. Table M2 AltE]E F2o2 ALg AUCE
Latin 24]7] 2A1% 2214 @] o} Al ule}
a3k Folu, Table V& AUC, Crar, Traedl] tHE
ANOVAEo|t} o|AAE ulgo g {olFFE a=
0.05 ol A o33 o] #ibg A5tk ANOVA
Boll A F7te] E4H] Fo(1,18)= 0.0082 4] o3t
FE X ¥ 3t 4418t} FolA FejAo] gleRe
vebgth whebad aabdge] AEHATS Euth

e 2 DS AN HREE AdEEY
A=6.536 o]]oH,

Mo,1-8,2(n-1))= vh-3

1)

o, 1-f 2 AF= r=2m-DFH HAE ) ¢ #4
ZHE =005 r=18, \=65364¢] A=Y 1-
BE 0995 T 2& & 4 UL, Wk 1-7} 0.8K
Flopgliths 278 HEA Atk kA olA 4 2)E
AA o3 o] Ha HAEA AE ARG

Table IV—ANOVA Table of the Pharmacokinetic Parameters Obtained from Two DDB Products (2 X 2 Latin Square Method)

AUC Coar Tonax

Variance sources dF

SS MS F SS MS F SS MS F
Between Subjects 19 76672000 4035.369 1060 2596.7810 136.6727 1.2359 2.0000 0.1053 0.9972
Between Groups 1 34.000 34.000 0.008 14063 1.4063 0.0098 0.1000 0.1000 0.9474
Subject/Group 18 76638000 4257.667 1.1284 25953750 144.1875 1.3039 1.9000 0.1056 1.0000
Intra Subject Variation
Period 1 1036000 1036.000 02721 1705625 170.5625 1.5424 0.0000 0.0000 0.0000
Drug 1 48280000 48280000 12,6823 529.5938 529.5838 4.7892 0.1000 0.1000 0.9474
Residual 18 68524000 3806.889 19904690 110.5816 1.9000 0.1056
Total Variation 39 194512000 ' 52874070 4.0000

dF : degree of freedom, SS: sum of squares, MS : mean squares, F : F ratio.
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