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Abstract — Bioequivalence of two acetyl-I-carnitine tablets, test product (Carnitile tablet: Hanmi Pharm. Co.,
Ltd.) and reference product (Nicetile® tablet: Dong-A Pharm. Co., Ltd.), was evaluated according to the guide-
lines of Korea Food and Drug Administration (KFDA). Twenty-six healthy volunteers were divided randomly
into two groups and administered the drug orally at the dose of 500 mg as acetyl-l-carnitine in a 2< 2 crossover
study. Blood samples were taken at predetermined time intervals for 12 hours and the plasma concentration of
acetyl-l-carnitine was determined using HPL.C by derivatization with p-bromophenacyl bromide. The phar-
macokinetic parameters (AUC_jay, Cpay and T, ) were calculated and ANOVA was utilized for the statistical
analysis of parameters. The apparent differences of these parameters between two drugs were less than 20%
(ie., 1.26, -5.08 and 8.59% for AUC.14, Cpaye and Ty, respectively). The powers (1-B) for AUC 15, Coare
and Tmax were over 0.9. Minimal detectable difference (A) at 0=0.05, 1-B=0.8 were less than 20% (i.e., 7.31,

14.88 and 11.77% for AUCy_ 5, Copapr and T

max?

respectively). The confidence intervals (8) for these param-

eters were also within & 20% (i.e., -3.03< 8= 5.54, -13.80= 3= 3.64 and 1.69= 8= 15.48 for AUC, 14, Cprnse
and T,,,,, respectively). These results satisfied the criteria of KFDA guideline for bioequivalence, indicating

Carnitile bioequivalent to Nicetile®.
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Table I. HPL.C Gradient Program for the Determination of Acetyl-
L-Carnitine

Time Mixing Ratio (%)
(min) A B C
0 80 20
02 80 20
0.3 100
29 100
3.0 80 20
15.0 70 30
23.0 62 38
27.0 60 40
29.0 60 40
29.1 100
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Fig. 1. Effect of (A) reaction temperature and (B) reaction time
on the derivatization of ALC and e-carnitine (internal standard)
with p-BPB. Effects of reaction temperature and time were
investigated at fixed time (40 min) and temperature (70°C),
respectively.
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Fig. 2. HPLC Chromatograms of acetyl-}-carnitine in standard
solution (A), blank plasma spiked with internal standard (B)
and plasma sample from human subject at 5 h after oral
administration of acetyl-l-carnitine tablet (C). Peak: ALC,
acelyl-l-carnitine; IS, internal standard (e-catnitine).

Table II Reproducibility of ALC determination in standard
sohution

Precision Accuracy
Conc. (*C.V., %) (Absolute error, %)
(nmol/ml)  Interday  Intraday  Interday  Intraday

(n=5) (n=3) (n=5) (n=3)

0.50 2.21 4.12 7.14 9.95
1.39 5.06 3.45 5.40 12.86
4.17 2.56 0.84 2.00 0.99
8.34 1.01 2.81 0.82 3.59
16.69 0.19 2.26 0.23 2.02

aC V. * coefficient of variation

Azt W A A =9 HIAE Fig. 40 vehd
ot @72 B FEEE-AI U BN AR S

>
N, o
H

R2=0.9999

Ratio

i T — T

0 4 8 12 16
Concentration (nmol/ml)

Fig. 3. Calibration curve for ALC after derivatization with p-
BPB.
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Fig. 4. Time course of plasma acetyl-l-carnitine concentration:
after oral administration of reference(Nicetile®)(O) or tes
(Carnitile) (@) drug (Mean £ D., n=26)
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Table INL. Pharmacokinetic parameters for each volunteer obtained after oral administration of Nicetile® and carnitile tablet at the acetyl-L-

carnitine dose of 500 mg.

Nicetile® tablet Carnitile tablet
Age ‘Weight Height
Volunteer ) (ke) (cmn) AUC, Croax Tonax AUC, Crnax Thnax
(nmo] * h/ml) (nmol/ml) (h) (nmol - k/ml) (nmol/ml) (h)

Al 23 579 171.8 37.71 4,90 4 37.93 375 4
A2 23 72.7 173.9 59.32 8.81 4 56.01 6.19 4
A3 29 61.2 164.7 39.34 523 4 46.98 6.69 5
A4 23 66.0 174 59.39 13.05 5 60.04 9.03 6
A5 25 65.2 175.6 53.90 6.21 4 59.42 7.67 4
A6 24 60.0 164 54.78 8.31 4 47.64 6.53 4
A7 23 66.0 172 34.81 3.96 5 35.81 422 4
A8 22 61.0 170 53.74 7.90 3 55.34 5.87 3
A9 21 81.0 177 58.53 793 5 54.65 8.30 4
Al0 27 71.0 176 46.72 6.73 4 39.49 4.38 4
All 25 69.0 171 50.19 6.53 5 51.38 6.16 3
Al12 20 60.8 179.3 52.79 6.19 4 51.03 6.76 5
Al3 27 73.0 171 59.47 6.77 4 4792 5.85 3
B 25 60.0 165.7 61.53 7.34 4 71.20 9.34 4
B2 26 66.7 167.6 60.10 7.19 1.5 53.03 7.89 2.5
B3 23 66.1 171.2 45.80 6.08 3 61.94 7.24 4
B4 20 76.0 176 51.08 6.91 3 49.48 5.59 4
B5 29 65.9 174.1 41.82 6.65 4 40.32 5.74 4
B6 22 72.0 176 34,28 4.05 5 28.76 3.35 4
B7 21 66.4 169 46.62 6.94 5 60.86 11.26 5
B8 22 59.0 169 49.52 5.87 2.5 56.88 6.67 5
B9 25 63.0 181 53.90 7.61 3 53.54 8.09 3
B10 21 57.0 172 54.36 12.10 3 50.23 7.82 4
Bi11 21 69.9 172 62.69 8.08 4 59.59 6.88 4
BI2 21 73.0 179 65.89 8.55 3 73.41 9.87 4
B13 24 68.0 174 48.33 7.01 4 50.51 6.26 4
Mean 23.54 66.45 172.57 51.41 7.19 3.81 52.05 6.82 4.13
(S.D) 2.56 6.02 4.37 8.68 2.02 0.95 10.22 1.87 0.82

SAEN nE

op[El - FhEuRl Fed 3 AJF cyhidA ) Y ERoF
“LAEA ] FA mwels U AUC 1 Cp B T
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A A28+ ¥lA = (noncentrality, Ay= 22} 7.99, 393 2
496015321 o5 ZFA| L {9 FE(w)=0.05, H2HER}
(M)=02% AZE3| Y3 AEHE U= HANNY FE
Fa} 2A-Fm(v=24)018] FAS Vel nARTERNE 4
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Table IV. Statistical summary of pharmacokinetic parameters of
Acetyl-L-Carnitine

Parameters
AUCO—IZh Cmax Tmax
Difference 1.26% -5.08% 8.59%
F value®(Sequence effect) 0.804 0.726 2.997
Noncentrality(A)° 7.99 3.93 4.96
Power(1-3)° >0.9 0.9 =>0.9

Detectable difference(A)!  7.31% 14.88% 11.77%
303=<3 -1380x5169=8<

3 e (=}
Confidence interval(8, %) < 554 < 364 15.48

20=0.05, F(1, 24)=4.260,
boi=0.05, n=24, d=Mean X 0.2,
“a=0.05,

do=0.05, 1-B=0.8,

€=0.05
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