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Bioequivalence of L-Cartin Tablet to Nicetile Tablet
(Acetyl-L-Carnitine 500 mg)

Hea-Young Cho, Ji-Hun Yun, Injoon Oh, Jai-Dong Moona and Yong-Bok Lee

College of Pharmacy and Research Institute of Drug Development, Chonnam National University, 300

Yongbong-dong, Buk-gu, Kwangju 500-757, Korea
#Medical School, Chonnam National Universily, 8 Hakil-dong, Dong-gu, Kwangju 501-757, Korea

Acetyl-L-carnitine (ALC), an endogenous component of the L-carnitine family, is a naturally
existing molecule synthesized from L-carnitine (LC) by carnitine acetyl transferase. ALC has
been shown to improve the cognitive performance of patients suffering from dementia of the
Alzheimer's type and proposed for treating Alzheimer’s disease in pharmacological doses. The
purpose of the present study was to evaluate the bioequivalence of two ALC tablets,
Nicetile™ (Dong-A  Pharmaceutical Co.) and L-Cartin™ (Kuhn Il Pharmaceutical Co.),
according to the guidelines of Korea Food and Drug Administration (KFDA). The ALC
release from the two ALC tablets in vitro was tested using KP VII Apparatus II method
in various dissolution media (pH 1.2, 6.0 and 6.8). Twenty six normal male volunteers,
24.46+3.67 years in age and 64.45%5.54 kg in body weight, were divided into two groups
and a randomized 2X2 cross-over study was employed. After one tablet containing 500 mg
of ALC was orally administered, blood was taken at predetermined time intervals and the
concentrations of ALC in serum were determined using HPLC with fluorescence detector.
Because of the presence of endogenous ALC, the calibration was performed using dialyzed
serum. The dissolution profiles of the two ALC tablets were similar in all the dissolution
media. The pharmacokinetic parameters such as AUC, C,,. and T were calculated and
ANOVA was utilized for the statistical analysis of the parameters. The results showed that
the differences in AUC, C,_. and T, between two tablets were 0.35%, 0.93% and 2.34%,
respectively, when calculated against the Nicetile™ tablet. The powers (1-B) for AUC, and
Cmax were 98.72% and 85.48%, respectively. Minimum detectable differences (A) at =0.05
and 1-B=0.8 were less than 20% (e.g., 1321% and 1842% for AUC, and C_,
respectively). The 90% confidence intervals were within +20% (e.g., —7.38~8.09 and -9.86~
1172 for AUC, and C_,,, respectively). These two parameters met the criteria of KFDA for
bioequivalence, indicating that L-Cartin™ tablet is bioequivalent to Nicetile™ tablet.

[1 Key words—Acetyl-L-carnitine, Nicetile™ tablet, L-Cartin™ tablet, Bioequivalence, HPLC
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Table 1. Reproducibility data for the HPLC analysis of
acetyl-L-carnitine in serum
Concentration Intra-day C.V.(%) Inter-day C.V.(%)
(nmol/ml) (n=5) (n=5)
1 8.71 6.64
2 5.33 7.60
5 527 5.02
10 5.14 428
20 5.50 6.00
50 452 341
C.V.=100XS.D./mean.

pH 6.8 buffer
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Fig. 1. Dissolution profiles of acetyl-L-carnitine from Nicetile™ ( @ ) and L-CartinTM ( O ) tablets in various dissolution

media (n=6, mean+S.D.)
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Fig. 2. Chromatograms of (A) dialyzed blank human serum, (B) dialyzed blank human serum spiked with acetyl-L-
carnitine (10 nmol/ml) and internal standard (IS, butyrobetaine 7.5 nmol/ml), (C) blank human serum spiked with
internal standard (IS, butyrobetaine 7.5 nmol/ml) and (D) serum sample at 120 min after oral administration of 500 mg
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Table 2. Bioavailability parameters for each volunteer obtained after oral administration of Nicetile™ and L-Cartin™

Tablet at the acetyl-L-carnitine dose of 500 mg

Kor. J. Clin. Pharm., Vol. 11, No. 2, 2001

Nicetile™ Tablet L-Cartin ™ Tablet

Vmesr (8 g AUCGmo Co o T @A cn L

min/ml)  (nmol/ml) (min) ml) (nmol/ml) (min)
A-l 20 53.1 6749.00 16.16 240.00 4314.95 9.03 150.00
A2 22 63.7 5456.85 8.60 360.00 5443.75 1040 240.00
A3 20 65.8 459205 10.82 240.00 4916.15 828 150.00
A4 20 67.1 7603.85 1523 150.00 6662.20 12.12 150.00
A5 27 63.5 454725 9.22 240.00 3897.55 8.55 150.00
A6 26 682 5413.10 9.08 240.00 4546.15 7702 240.00
A7 26 63.3 3787.50 8.23 150.00 5804.20 1340 240.00
A-8 20 68.5 4900.65 8.14 180.00 5052.40 9.13 180.00
A9 21 584 5227.75 10.18 180.00 3917.20 8.44 180.00
A-10 27 57.1 4526.05 9.97 150.00 5293.35 13.00 240.00
A-11 25 64.9 7227.90 16.84 120.00 6309.25 1093 240.00
A-12 25 57.0 512220 11.78 180.00 4920.95 13.60 240.00
A-13 25 60.9 3613.85 8.25 120.00 4086.00 8.53 180.00
B-1 26 68.0 4390.90 9.29 120.00 6073.70 11.19 240.00
B-2 25 632 5586.40 12.63 240.00 4956.10 8.33 180.00
B-3 27 623 4950.70 9.53 120.00 6135.55 1095 150.00
B-4 27 76.8 4607.05 8.47 180.00 7349.45 13.69 180.00
B-5 27 68.2 6053.65 13.79 240.00 6395.85 10.83 240.00
B-6 26 732 5699.30 12.82 180.00 3489.60 10.90 180.00
B-7 24 66.0 4628.10 8.74 240.00 4871.85 10.58 240.00
B-8 21 74.2 4259.25 773 120.00 3556.15 531 360.00
B9 26 673 498775 8.452 240.00 5105.80 13.97 240.00
B-10 24 64.2 4931.80 7.77 240.00 5546.20 9.67 240.00
B-11 21 62.1 632245 12.55 180.00 5114.05 11.49 180.00
B-12 21 56.8 6985.95 12.70 240.00 7136.40 13.12 120.00
B-13 37 619 5925.45 1035 240.00 7689.80 16.76 120.00
Mean 24.46 64.45 5311.41 10.67 197.31 5330.18 10.77 201.92
(SD) (3.67) (5.54) (1028.34) (267 (58.28) (1147.23) (2.50) (53.37)
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Fig. 3. Mean (£S.D., n=26) serum concentration-time
curves of acetyl-L-carnitine following oral administration
of Nicetile™ ( @) and L-Cartin™ ( O ) tablets at the
acetyl-L-carnitine dose of 500 mg
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Table 3. Statistical results of bioequivalence evaluation between two acetyl-L-carnitine tablets

Parameters

AUC, C o T,
Difference 0.35% 0.93% 2.34%
F value® 0.927 0.090 0.102
Noncentrality (A)° 442 3.17 232
Power (1-B)° 98.72% 85.48% 60.35%
Detectable difference (A) 13.21% 18.42% 25.21%
Confidence interval (8, %)° —7.38<8<8.09 -9.86<8<11.72 —12.43<8<17.11

*0=0.05, F(1,24)=4.260, "0:=0.05, v=24, 8=Mean X 0.2, °0:=0.05, ‘0=0.05,

1-p=0.8, “0:=0.05.
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