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Abstract—Terbinafine is a synthetic allylamine that is available in an oral formulation and is used at a dosage
of 250 mg/day. It is used as an active antifungal agent and inhibits the fungal enzyme squalene epoxidase,
which leads to the accumulation of the sterol squalene, which is toxic to the organism. The purpose of the
present study was to evaluate the bicequivalence of iwo terbinafine tablets, Lamisil (Novartis Korea Lid.) and
Terbinex (C-TRI Ltd.), according to the guidelines of Korea Food and Drug Administration (KFDA). Eighteen
normal male volunteers, 26.00+2.57 year in age and 70.51+9.36 kg in body weight, were divided into two
groups and a randomized 2x2 cross-over study was employed. After one tablet containing 125 mg of terbin-
afine was orally administered, blood was taken at predetermined time intervals and the concentrations of ter-
binafine in plasma were determined using HPLC with UV detector. Pharmacokinetic parameters such as AUC,
Cpnay and T, were calculated and ANOVA test was utilized for the statistical analysis of the parameters. The
results showed that the differences in AUC, C_,, and T, between two tablets were —4.191%, 5.223% and —
25.720%, respectively when calculated against the Lamisil, tablet. The powers (1-f) for AUC, C,, and T, .
were 81%, 87% and below 60%, respectively. Minimum detectable differences(A) at alpha=0.1 and 1-5=0.8
were less than 20% (e.g., 19.72% and 17.77% for AUC and C,_,,, respectively). But minimum detectable dif-
ferences(A) at alpha=0.1 and 1-3=0.8 for T, were more than 20% (e.g., 26.25%). The 90% confidence inter-
vals were within +20% (e.g., =17.440~9.06 and -6.713~17.160 for AUC and C,, respectively). But 90%
confidence intervals for T_, were not within +20% (e.g., —43.346~8.083). Another ANOVA test was con-
ducted for logarithmically transformed AUC and C_,,. These results showed that there are no significant dif-
ferences in AUC and C,,,, between the two formulations: The differences between the formulations in these
log transformed parameters were all for less than 20% (e.g.. —4.19% and 5.22% for AUC and C_,,, respec-
tively). The 90% confidence intervals for the log transformed data were not the acceptance range of log 0.8 to
log 1.25 in AUC but the acceptance range of log 0.8 to log 1.25 in C,,, (e.g., log 1.13~log 1.50 and log
0.94~log 1.22 for AUC and C_,,, respectively). The major parameters, AUC and C,,, met the criteria of
KFDA for bioequivalence although T, did not meet the criteria of KFDA (1998 year) for bioequivalence,
indicating that Onfran tablet is bioequivalent to Zofran table(. But in another ANOVA test AUC did ot meet
the criteria of KFDA. (2002) for bicequivalence but C,, met the criteria of KFDA (2002 year) for bicequiv-
alence.
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Fig. 1. Chromatograms of (A) blank human plasma, (B) human
plasma spiked with terbinafine (500 ng/mlL) and internal
standard (1.8., clotrimazole 5 pg/mL) and (C) human plasma 2
hour after 125 mg of terbinafine administration.

Aol A2 AL 9037%H2™, A= 5 ng/
mLe] 9 h(Table 1). |25 &7 F & 28] Hg}
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Table I. Precision and accuracy for the detemmnation of
terbinafine in human plasma

Concentration Precision(CV %) Accuracy (%)
(ng/mL) Intra-day(n=5) Inter-day(n=5) (n=5)
5 5.19 8.10 90.37
50 11.55 16.26 85.29
500 5.69 5.66 92.80
2000 6.26 6.64 98.43

£ HPLC $418-S QA A& A0l §5A el ol%
2 % gle R AR, Felg, 484, BHY 2 3
YL 2T e T 4 Yo
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7t @A A A EZot W A HGE TR F 3 A
T 87 F FEEEAY FALERE ASg @
&£224 Seld|B(AUC, Cpp B Top)t Table 20 7}
ZF vl glew, A Szt gk HE A F o
EEE-AZ} AL Figure 29 2} djEefel shu|A
A9 HF AUCg - h/mLys 3062.17+934.47, A8 ekel
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Fig, 2, Mean(5.D., n=18) plasma concentration-time curve of

terbinafine following oral administration of Lamisil and
Terbinex tablets at the dose of 125 mg of terbinafine.

Eud A A2 203328+1151.56% tZoFe]| widt
A A7b -4.19%)19 3, C, (ng/mL)y:= 683.20+ 233892}
718.88+231.86% 522%9] *o]E Hom™, T (o
1.94+0.878F 1.44+0.62% ~25.72%2) 2o 2 el F

Table II. Bioavailability parameters for each volunteer obtained after oral administration of Lamisil and Terbinex tablets at the dose of

125 mg of terbinafine

) Lamisil Tablet Terbinex Tablet
Volunteer f‘ygr? \X‘Egg)ht AUC Cou T, AUC Conax T
(ng-hr/mL) (ng/mL) (hr) (ng-hr/mL) (ng/mL) (hr)
Al 26 83 1327.26 387.04 1.00 1851.58 467.2 1.00
A2 26 76 355969 617.25 3.00 2511.15 579.23 2.00
A3 20 75 1986.92 425.07 2.00 3379.48 47954 1.00
A4 28 65 4573.05 795.03 3.00 6228.34 984.15 2.00
A3 26 80 2327.64 621.36 1.00 2855.89 774.49 1.00
A6 25 63 1584.84 351.07 1.00 2543.45 880.35 1.00
A7 30 84 2940.97 614.17 1.00 2516.26 47645 1.00
A8 24 59 2521.09 1082.81 1.00 3235.97 955.38 1.00
A9 27 67 3524.47 1108.51 1.00 4815.76 1058.15 2.00
Bl 26 66 2773.96 565.87 3.00 2009.31 561.75 2.00
B2 26 72 3568.37 724.14 2.00 2208.42 592.59 1.00
B3 28 68 356714 722.08 2.00 2762.86 728.25 2.00
B4 28 73 3818.73 763.19 3.00 3507.8 795.05 2.00
B3 27 60 4408.08 107254 2.00 3058.83 1265.75 1.00
B6 28 91 3041.71 438.43 2.00 1687.92 649.11 1.00
B7 27 66 394407 71591 3.00 1911.6 599.78 1.00
B8 26 58 3544.95 820.74 1.00 2040.38 443.57 1.00
BY 20 64 2103.09 472.34 3.00 3813.67 650.14 3.00
Mean 26.00 70.51 3062.17 683.20 1.94 2933.20 718.88 1.44
SD 257 9.36 934.47 233.89 0.87 1151.56 231.95 0.62
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Table II1. Statistical results of bioegivalence evaluation between two terbinafine tablets (0r-=0.1)

Parameter
AUC Cinax T
Difference —4.19% 5.22% —25.72%
F value (Fg) 0.008 0.002 2.793
Noncentrality (1) 2.63 2.93 1.98
1-8 0.81 0.87 <0.60
Detectable difference (4) 19.72% 17.77% 26.25%
Confidence interval (&, %) —17.44%<59.06% —6.71%=<6217.10% —43.35%=<5-8.08%

b gl AUCSF Cpp il $he A sz ofel] o gt Al oF
o] FFH ol P2 £20% o] olojof i
AE=THTTAHNE S8 AAzAE RISl ens
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A F5=E o7t 0059 #W AUCS C, 3ol 3t
7 83 A L) Fghol FEM RS A 3RS 2%
ZA ehd XA ge] AR o] FoiH S YT
aisiet.

Table IV. Statistical results of bioegivalence evaluation between
two terbinafine tablets

Parameter
AUCY C._.,°
Difference -4.19% 5209,
F value
(Sequenc effect)?” 0.022 0.021
Minimun detectable 27 92% 25.39%

difference
Confidence interval® log 1.13<8<log 1.50 log 0.94<6<log 1.22

@The AUC and C,,, values were calculated on the basis of log-
transformed data.

De=0.05, F(1,16)=3.048

90=0.05
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Aoz Jeht F A AETHCR FEsrlal AR
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AEEAFEAY A V£ F FE (AUCe C,.)
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