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Bioequivalence of Neurocetil Tablet to Nicetile Tablet
(Acetyl-L-Carnitine 500 mg)
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ABSTRACT-Acetyl-L-camitine (ALC), an endogenous component of the L-carnitine family, is naturally occurring mol-
ecule synthesized from L-camitine (LC) by carnitine acetyl transferase. ALC has been shown to improve the cognitive per-
formance 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., Ltd.) and Neurocetil™ (Kyung-Dong Pharmaceutical Co., Ltd.), according to the guidelines
of Korea Food and Drug Administration. Twenty six normal male volunteers, 22.8012.76 year in age and 63.07 £7.98 kg
in body weight, were divided into two groups and a randomized 2 X2 cross-over study was employed. After one tablet con-
taining 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. Pharmacokinetic parameters such as AUC;, Cypx and Ty Were cal-
culated and ANOVA was utilized for the statistical analysis of the parameters. The results showed that the differences in
AUC,, Cpax and Tpax between two tablets were 2.72%, -0.65% and -8.42%, respectively, when calculated against the Nice-
tile™ tablet. The powers (1-f) for AUC; and C,,x were 94.87% and 87.17%, respectively. Minimum detectable differences
(A) at 0=0.05 and 1-3=0.8 were less than 20% (e.g., 15.58% and 19.16% AUC; and Cy,x, respectively). The 90% confidence
intervals were within £20% (e.g., -11.84~6.41 and -10.57~11.88 for AUC; and Cy,y, respectively). Two parameters met
the criteria of KFDA for bioequivalence, indicating that Neurocetil™ tablet is bioequivalent to Nicetile™ tablet,

Keywords—Acetyl-L-Carnitine, Nicetile™, Neurocetil™, Bioequivalence, HPLC
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Figure 1-Chromatograms of (A) dialyzed blank human serum, (B) blank human serum (C) dialyzed human serum spiked with acetyl-L-
carnitine (10 nmol/m/) and internal standard (IS, butyrobetaine 30 nmol/ml) and (D) serum sample at 120 min after oral administration of

500 mg acetyl-L-carnitine tablet. v =acetyl-L-carnitine peak.
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Figure 2-Mean (+S.D., n=26) serum concentration-time curves of
acetyl-L-camitine following oral administration of Nicetile™ (@)

and Neurocetil™ (O) tablets at the acetyl-L-carnitine dose of
500 mg.
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Table I-Bioavailability Parameters for Each Volunteer Obtained after Oral Administration of Nicetile™ and Neuroceti™ Tablet at

the Acetyl-L-Camitine Dose of 500 mg

] Nicetile™ Tablet Neurocetil™ Tablet
Age Weight
Volunteer (year) (kg) AUC, Chax Tonax AUC, Conax Tinax
(nmol * min/ml)  (nmolV/ml) (min) (nmol * min/m/)  (nmol/ml) (min)
A-1 24 69.6 3418.85 +5.63 60.00 3300.40 5.84 240.00
A-2 21 52.1 4876.90 9.54 240.00 4170.00 727 240.00
A3 26 76.8 2953.10 472 150.00 2693.80 5.26 40.00
A4 26 69.5 3187.80 5.10 ©240.00 3228.05 6.01 240.00
A-5 25 65.1 2829.40 5.12 240.00 3551.95 6.99 240.00
A-6 20 552 5099.10 8.69 40.00 4500.85 10.82 240.00
A-7 20 64.1 3877.10 8.69 240.00 3054.75 6.19 150.00
A-8 20 63.2 3452.00 6.26 240.00 2750.50 5.91 180.00
A9 21 51.2 4069.05 7.22 180.00 3535.50 8.25 240.00
A-10 20 69.5 4160.05 9.04 240.00 3239.55 6.45 240.00
A-11 20 66.9 3463.65 7.34 20.00 4220.45 8.60 240.00
A-12 26 59.1 3960.70 7.78 20.00 5206.45 9.70 180.00
A-13 20 62.1 2990.45 6.54 240.00 4503.40 9.54 90.00
B-1 29 76.9 3783.95 6.61 240.00 2972.10 4.68 240.00
B-2 21 44.0 5101.60 9.46 180.00 3396.30 8.48 180.00
B-3 20 74.2 3442.30 5.98 240.00 2785.20 5.07 180.00
B-4 26 62.8 4363.80 8.88 240.00 2549.75 4.39 240.00
B-5 25 67.3 4296.45 7.36 180.00 4146.00 7.90 240.00
B-6 20 56.8 3864.60 6.64 240.00 4433.55 9.46 240.00 -
B-7 25 60.6 3452.20 5.98 360.00 3025.15 5.45 240.00
B-8 21 59.7 3750.45 7.46 180.00 2923.15 5.21 150.00
B-9 26 69.1 4614.35 10.42 180.00 3492.00 542 240.00
B-10 23 68.9 3343.65 5.82 360.00 3900.00 7.46 240.00
B-11 25 54.0 2622.55 5.68 240.00 3128.25 5.89 240.00
B-12 21 60.1 3697.25 6.26 180.00 4576.25 8.44 180.00
B-13 22 61.1 273435 524 20.00 4493.65 9.98 240.00
Mean 22.80 63.07 3723.29 7.06 191.92 3622.19 7.10 208.08
(S.D) (2.76) (7.98) (704.24) (1.58) (92.95) (749.74) (1.85) (52.99)
Table II-Statistical Results of Bioequivalence Evaluation between Two Acetyl-L-Carnitine Tablets
Parameters
AUC, Crnax Tinax
Difference 2.72% -0.65% -8.42%
F value® 1.129 1.167 0.828
Noncentrality (A)° 3.75 3.05 1.77
Power(1-B)° 94.87% 87.17% 30.22%
Detectable difference (3)* 15.58% 19.16% 32.98%

Confidence interval (3, %)° -11.84 < § < 641

-10.57 < 6 < 11.88 -1091 < 8§ < 27.74

30=0.05, F(1,24)=4.260, °c=0.05, v=24, 5Mean X 0.2, °0=0.05, %0=0.05, 1-$=0.8, °0:=0.05.
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