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(Acetaminophen 650 mg)

Hyun-Ah Kang*, Dong-Ho Kim*, Sun-Ae Park*, Hwa Yun***, Kyung-Ran Kim*,
Eun-Ja Park*, Hea-Young Cho*** and Yong-Bok Lee***!

*Institute of Bioequivalence and, Bridging Study, College of Pharmacy,
Chonnam National University, Gwangju 500-757, Korea
**Clinical Trial Center, Chonnam National University Hospital, Gwangju 501-757, Korea
(Received May 9, 2006 - Accepted June 2, 2006)

ABSTRACT - Acetaminophen (paracetamol), a para-aminophenol derivative, has analgesic and antipyretic properties and
weak anti-inflammatory activity. The purpose of the present study was to evaluate the bioequivalence of two acetaminophen
tablets, Tylenol® ER (Janssen Korea Ltd.) and Tylicol ER (Hana Pharmaceutical Co., Ltd.), according to the guidelines of
the Korea Food and Drug Administration (KFDA). The release of acetaminophen from the two acetaminophen formulations
in vitro was tested using KP VIII Apparatus Il method with pH 1.2 buffer solution. Twenty six healthy male subjects,
22.8+1.99 years in age and 65.6+8.03 kg in body weight, were divided into two groups and a randomized 2x2 cross-over
study was employed. After a single tablet containing 650 mg as acetaminophen was orally administered, blood samples were
taken at predetermined time intervals and the concentrations of acetaminophen in serum were determined using HPLC with
UV detector. The dissolution profiles of two formulations were similar in pH 1.2 buffer solution. The pharmacokinetic
parameters such as AUC,, Cpax and Tpay were calculated and ANOVA test was utilized for the statistical analysis of the
parameters using logarithmically transformed AUC,, Cpa and untransformed T,y The results showed that the differences
between two formulations based on the reference drug, Tylenol® ER, were 2.84, 1.89 and ~1.36% for AUC,, Cpnax and Tpax,
respectively. There were no sequence effects between two formulations in these parameters. The 90% confidence intervals
using logarithmically transformed data were within the acceptance range of log 0.8 to log 1.25 (e.g., log 0.987~log 1.08 and
log 0.944~log 1.17 for AUC; and C .y, respectively). Thus, the criteria of the KFDA bioequivalence guideline were satisfied,
indicating Tylicol ER tablet was bioequivalent to Tylenol® ER tablet.
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Figure 1-Dissolution profiles of acetaminophen from Tylenol® ER

tablet (@) and Tylicol ER tablet (O) in pH 1.2 buffer solution
(n=12, mean+S.D.).
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Table I-Reproducibility for the HPLC Analysis of Acetamino-
phen in Human Serum

. Precision C.V.(%)
Concentration Accuracy
(ng/mL) Intra-day C.V.(%) Inter-day C.V.(%) (%, n=5)
(n=5) (=5

0.01 0.914 0.709 99.8

0.5 5.81 297 92.1

5 4.10 3.95 102

50 5.28 7.64 98.8

C.V.(Coeflicient of Variation)=100x S.D./mear.
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Figure 2—Chromatograms of (A) blank human serum, (B) blank human serum spiked with acetaminophen (0.5 pug/mL) and internal standard
(IS., p-aminobenzoic acid 15 ug/mL) and (C) serum sample (2.73 ug/mL) at 6 hr after oral administration of 650 mg acetaminophen extended

release tablet. v =acetaminophen peak.
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Table 11-Biocavailability Parameters in Normal and Logarithmic Scales for Each Volunteer Obtained after Oral Administration of
Tylenof® ER and Tylicol ER Tablets at the Acetaminophen Dose of 650 mg

Tyleno!® ER Tablet Tylicol ER Tablet
Subjects  AUC, Ln Conax Ln Trnax AUC, Ln Cinax Ln Tona
(hghrmL)  AUC,  (ug/ml) Cinax (ughr/mL)  AUC.  (ug/ml) Conax (hr)
Al 226 3.12 430 1.46 272 3.30 7.79 2.05 0.67
A2 185 2.92 3.57 127 252 3.23 5.97 1.79 0.33
A3 22,7 3.12 5.48 1.70 0.33 23.8 3.17 6.61 1.89 0.67
A4 13.7 2.62 2.40 0.88 16.3 2.79 4.31 1.46 0.67
A5 314 345 5.06 1.62 313 3.44 4.56 1.52 3
A6 27.1 3.30 4.09 141 325 348 9.46 225 0.67
A7 20.9 3.04 3.13 1.14 21.6 3.07 4.49 1.50 1
A8 20.0 3.00 4.93 1.60 0.33 222 3.10 9.47 2.25 0.33
A9 25.8 325 3.94 137 30.7 3.42 5.42 1.69 0.67
Al0 24.8 3.21 6.30 1.84 0.33 229 3.13 6.94 1.94 0.33
All 60.8 4.11 6.14 1.81 65.7 4.18 7.53 2.02 2
Al2 15.4 2.74 2.95 1.08 15.5 2.74 5.35 1.68 0.67
Al3 276 3.32 422 1.44 0.33 363 3.59 6.19 1.82 15
Bl 217 3.08 5.87 1.77 0.67 227 3.12 4.63 1.53 1
B2 16.5 2.81 4.81 1.57 0.33 148 2.69 3.08 1.12 0.67
B3 43.1 3.76 8.43 2.13 0.67 32.0 3.47 3.90 1.36 3
B4 16.6 2.81 2.90 1.06 17.7 287 3.37 1.21 2
B3 16.1 2.78 4.83 1.57 0.67 17.5 2.86 4.54 1.51 0.67
B6 238 3.17 3.80 134 277 3.32 4.13 1.42 3
B7 40.9 371 8.75 2.17 0.33 36.3 3.59 5.15 1.64 2
B$ 25.6 3.24 5.62 1.73 0.67 25.7 3.24 5.15 1.64 0.67
B9 28.5 3.35 8.51 2.14 0.33 203 3.01 424 1.44 1
B10 212 3.05 5.17 1.64 204 3.01 5.59 1.72 0.67
Bl1l 235 3.16 3.84 135 26.8 3.29 3.66 1.30 4
BJ2 28.7 3.36 5.35 1.68 ) 23.1 3.14 3.48. 125 0.67
BI13 302 3.41 12.8 2.55 0.33 30.6 3.42 4.87 1.58 1.5
Mean 25.7 3.19 5.28 1.59 1.30 26.4 3.22 5.38 1.64 1.28
(8.D) 10.0 0.336 227 0.382 1.02 10.1 0.321 1.72 0.300 1.00

J. Kor. Pharm. Sci., Vol. 36, No. 3(2006)



206 B} - AEE - wpdel) - & 3} - AEE - e}

Z39 - o8

Table I1I-Statistical Results of Bioequivalence Evaluation between Two Acetaminophen Extended Release Tablets*

Parameters
AUC, Crnax Trnax
Difference 2.84% 1.89% -1.36%
Fg? 0.113 0.162 0.373
Test/Reference point estimate 1.03 1.05 -0.0177
Confidence interval(8)® log 0.987<8<log 1.08 lo g0.944<8<log 1.17 -25.1<8<224

#The AUC, and Cy,,, values were calculated on the basis of In-transformed data, and the Ty, values on the basis of untransformed data.

90=0.05, F(1, 24)=4.26, Pa.=0.05.
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