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Relative Bioavailability and Pharmacokinetics
of Tylenol and GPO Paracetamol Tablets

Pramote Teerapong*, Thanaporn Ruangtrakool* Krisana Kraisintu**,
*Faculty of Pharmacy, Mahidol University. **The Government
Pharmaceutical Organization Ministry of Public Health, Bangkok,
Thailand

Two different brands of 500 mg paracetamol tablet : Tylenol and GPO
Faracetamol, were evaluated for their refative bicavailabifily in 16 normal healthy Thai
vofunieers using a randomized crossover design with 2 weeks washout period. In
each lrealment, subjects received a single oral 1,000 mg dose of the test product
foliowing an overnight fast. Serial twelve venous blood samples of 10 mi were collected
before each dose and during 10 hours period aller drug administration. Plasma
paracetamol concenlrations were then analyzed by high performance liquid chro-
malography (HPLC). Pharmacokinelic parameters including peak plasma concentration
(COmay). time-to- peak (T p,,,) and tolal area under the plasma concentration-time
curve at 10 hours (AUC,'%) and at infinity (AUCZc ) were calculated. Data analysis by
ANOVA and Siudent’s | lest revealed that there were no slatistically significant
differences between Tylenol and GPO Paracetamol in all relevant pharmacokinetic
paramele ok 1. Therefore, it was concluded that Tylenol and GPO . a nol
were bicequivalent.

Paracetamol was first used in medicine
in 1893 by von Mering{,but it has gained
popularity only since 1949 after it was found
that phenacetin were nephroloxic whereas
aspirin caused some unwanted complications
including gastric irritation, abnormal blood
coagulation, and increased risk of Reye's
syndrome in children and adolescence(23)
However, paracelamol is not used for the
treatment of rheumatoid arthritis as it has litlle
or no anti-inflammatory action. At toxic doses,
paracetamol also cause hepatotoxicity(4)

Paracetamol is especially indicated for persons
who cannot tolerated or are allergic to aspirin{"

Al present, paracetamol is one of lhe
mosl popular and widely used anailgesic-
anlipyretics in Thailand and the less of the
world(58) This study was conducted to deter-
mine the relative bioavailability of iwo popular
brands of paracetamol 2x 500 mg oral tablet
preparations (Tylenol and GPO Paracetamol)
and also to investigate the pharmacokinetic
features of paracetamol in healthy Thai
volunieers
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Materials and Methods

Materials

All chemicals used were analytical
andfor HPLC grades. They were acelonitrile,
methanol, glactal acetic acid which obtained
from E. Merck, FR. Germany, siandard
paracetamol and theophylline which obtained
from Quality Control Devision of the Govern-
ment Pharmaceutical Organization (GPO).

Test products were two brands of 500 mg
paracetamol tablets. They were Tylenol (Olic
Thaitand Limited under the licence of McNeilab
Inc), and the GPO Paracetamol.

Mobile phase was prepared from methanol
and 1% acetic acid (1:3).

Internal slandard was theophylline
prepared as a stock solution (1000 ugiml) in
methanol  or calibration curves it was diluted
to 10 and 30 ug/ml.

Standard paracetamol was prepared as
a stock solution (1,000 ugfml) in methanol. For
calibration curves, it was diluted in plasma to
concentration range of 0.5-12.0 .,.mi and 5-35
ugimi.

Standard calibration curves for parace-
tamol in blank ptasma were plotied from the
ratio of the peak area of paracetamol to that
of the internal standard against paracetamo!
concentrations.

Methods

1. Subjects

Sixieen drug-free, non-smoking, healthy
volunteers {9 males, 7 females) aged ranging
from 24 10 43 years (mean age 29.56 * 5.2)
and the body weight ranging from 46 to 72.8
kg (mean weight 57.75 t 6.63 kq) participate
in this complete crossover study.

All volunteers had good heaith condition
which were screened by clinical and labora-
tory examinations. They all had a full physical
examination with medical history review and
blood chemical test prior to the siudy for
approval of normal renal, hepatic, respiratory
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and rardjovascular functions, All subjects had
ic and communicable diseases a
had shown normal biochemical and hemato-
logical parameters. They did not received any
other drug or alcohol for at least 1 week before
and during the study. Informed consent was
given by all the subjects entering 1he study
which was approved by the Corninitlee of
Government Pharmaceutical Organization.

2. Study Design

The study, which consisied of 2
lreatment phases, was conducted as single
oral 1,000 mg dose trials with randomized
complete crossover administration. Belween
the phases the subjects were allowed lo have
2 weeks washoul period.

In each phase, the subjects took the
drug at about 7.00-8.00 a.m. after previous
overnight fast. They were allowed 1o have
breakfast at 3 hours postdose. Serial tweive
venous blood samples (10 ml) were taken from
a forearm vein al the following time : 0
{predose), 0.25,0.5,0.75,1.0,1.5,2.0, 3.0, 4.0,
6.0, 8.0, 10.0 hours after drug administration.
The blood samples were mixed with 30 mg
i TA and immediately contrifuged for 10
minutes at 3,500 rpm. The plasma was
cottected and stored frozen at -10 to -20°C until
analysis.

3. Assay Procedure

Plasma concentrations of paracelamol
were delermined by HPLC consisting of a
Constametric 3,000 pump (Millon Roy)
equipped with a reverse phase (x Bondapak
Cig) 30 cm x 3.9 mm. id. analytical column
with the guard column (Waters Associate), a
Spectromonitor 3,100 UV detectlor operating
at 254 nm, a Cl 10 B data processor (integra-
tor), and a Rheodyne manual injector with
20 4 IOOD.

Paracelamol in the plasma sample was
extracted by mixing 500 x| plasma obtained
from each subject with 3 ml acetonitrile in a
15 ml screw-capped tubes. The tubes were
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Figure 1. Mean paracetamol concentration at various times following oral administration
of 2x500 my paracetamol tablets, Tylenol and GPO Paracetamol.

Percenl CV. of intraday and interday
assay varied from 1.86-3.81 % and 0.92-
3.87 % ,respectively, at peracetamol con-
centration ranging from 0.512.0 pg/ml and
varied from 0.55-3.50% and 0.56-4.71%
respectively, at paracetamol concentration
ranging from 5.0-35.0 pg ml.

Percent errors were found to be 0.4-
3.0% when siandard paracelamol concen-
trotinns in plasma, ranging from 1-30 mg-ml,
Wore assayed.

Percent recovery of paracetamol in

tripicate assays of standard paracetamol
concentrations were shown in Table 1. In these
assays percent recoveries were ranging from
95.85% to 106.32 % (mean 99.84 £ 3.40 %)
and from 97.26 % to 104.76 % (mean 100.07 +
2.49 %), when  ndard paracetamol con-
centrations were varied from 0.5-12.0 pg/ml
and 5.0-35.0 pg/mli, respectively.

Mean plasma concentration time curves
of Tylenol and GPO Paracetamol were shown
in Figure 1 and Table 2. Peak plasma con-
centrations were reached within 0.5-1.0 hours
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Table 2. The mean value of Pharmacokinetic parameters of paracetamol from
16 subjects following 2x 500 mg oral administrat

Brand
Parameier
Tytenol GPO Statistical
paracetamol Significance
Peak plasma concentration 2043 + 226 22721204 NS
(Crmax Hg/ml)
Time 1o peak | sma level 1.06 019 1.0820.22 NS
(T'max h)
Area under the plasma 69.351 5.85 72401+483 NS
concentration
(AUC,,'Oug.himl)
Area under the plasma 73.64 X 6.62 78181520 NS
concentration
(AUCH ug.himi)
Half life (ty;5.h) 216 £0.18 2331024 NS

NS = not significant difference at p<{0.05

value expressed as Nwan ¥ som.

in both preparations and then declined in a
tinear manner when the plasma parace-
tamol concentrations were plotted on a
logarithmic scale indicating the first-order
process of elimination {Figure 1) wiih elimi-
nation half lives of 216 * 018 hours for
Tylenol and 2.33 £ 0.24 hours for GPO
Paracetamol (Table 2). Figure 1 is here

Pharmacokinetic parameters summarized
in Table 3 were mean peak plasma concen-
trations (Cpy,a,). mean time-to-peak (T,
and mean total area under the plasma con-
centration-time curves at 10 hours and al
infinity (AUC,'® and AUC,*} of Tylenol and
GPQ Paracetamol. ANOVA and the Student's
i test were used 1o tesf for statistical signi-
ficant differences and found that there were
no significant differences in all parameters.

Discussion

This anaiytical method was specific and
sensitive with good precision, good accuracy
and very efficiency as chromatograms of
paracetamol and internal standard theophyliine
were clearly separated (RRT = 0.734) with %
CV. of Intraday and interday assays and %
errors of measurement were less than 5%
logether with % recovery of paracetamol
anatysis were close to 100% (»95%).

From the mean plasma concentration at
various time (Table 2) Tylenol and GPO
Paracetamol were rapidty absorbed when
given orally, reaching peak concentrations at
about 1 hour and the plasma concentrations
were maintained above therapeutic level
(10-20 pgai) for at least 3 hours after drug
administration. The peak concenirations






