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Pharmacokinetics of sustained-release tablets of metoprolol in Chinese

DIAO Yong, LI Liang
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ABSTRACT Single and repeated oral doses pharma-
cokinetic  studies of metoprolol  sustained-release
tablets (Sino-Swed Pharmaceutical Co Litd) were per-
formed on 12 Chinese healthy subjects in an open ran-
domized crossover manner, using metoprolol tablets
from Sweden Astra Insternational Pharmaceutical Co
Ltd as control. Drug concentrations in plasma were
assayed by gas chromatography-electron-capture de-
tertor method. The percent of drug absorbed in vivo at
1, 2, 4, 6, 8 h correlated well with the amount of
drug released in witro  at corresponding time (P>
0. 05). Pharmacokinetic parameters in Chinese after
metoprolol tablets were comparable o the reported da-
1a in foreigners.
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Metoprolol (Met) is a selective B,-adreno-
ceptor antagonist and its effectiveness in treat-
ment of hypertension and angina pectoris is
well documented'”. Being completely ab-
sorbed from the small intestine, it has a rela-
tively short half life (2—4 h) and the degree
of #-blockade correlates well with the plasma
concentration. Several sustained-release for-
mulations have been developed. such as Met
floating tablet'”, Betaloc Durules, Met OROS
systemm and Mer CR/ZOK', Recently, Be-
taloc Durules was introduced into China and
produced in Sino-Swed Parmaceutical Co Litd
(SSPCH.

This paper investigated the pharmaco-
kinetic behaviors of the Met sustained-
release tablets in Chinese heslthy volunteers.
so as to supply a pharmacokinetic basis for the
clinical use in China.
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MATERIALS AND METHODS

Drugs and instrument Met sustained-release
tablet A (lot 900508, Sino-Swed Pharmaceutical Co
Lid, China) and B {lot MI—15, Astra International
Pharmaceutical Co Ltd. Sweden). Each tablet con-
tained 100 mg Met. The model 1001 gas chromatogra-
phy was equipped with an electron-capture detector.

Subjects Twelve healthy Chinese volunteers
aged 25+ 5 4 4 and weighed 6416 kg, All volunteers
gave their written consent after informed of the nature
of the trial and underwent a physical examination be-
fore the study. There were no abnormal findings in
their liver and kidney functions in particular.

Protocol The study protocol was reviewed and
approved by the Pharmaceutical Affairs Committee of
Jinling Hospital.

In the single dose study, volunteers entered the
study in an open, randomized crossover study design.
After 12 h of overnight {ast. single dose of 100 mg
Met sustained-release tablet either A or B was given to
each volunteer. Blood samples (4 ml) were taken be-
fore medication and at the following time periods after
dosing; 0. 5+ 1, 1.5, 2, 3+ 4, 6, & 12, 24 h. The
blood samples were collected in heparinized tubes and
centrifuged at 18-—-20C. Plasma was stored at —20C
until assay. Each study was followed by a washout pe-
riod of 1 wk.

The repeated-dose study was a continuation of the
single-dose experiment. After all the samples men-
tioned above had been taken. the subjects started to
take the tablets every 24 h up to 6 doses. Blood was
sampled at 72, 73, 96, 99, 120, 123, and 144 hin the
steady state.

Assays of metoprolol Met in plasma was de-
termined by gas chromatography plus ECD de-
tecter'*. The linear range was 10— 1500 ng « ml™%,
and mean recovery from plasma was 97, 34 2. 7%,
The coefficients of variation of day-to-day and within-
day were less than B% and 7%, respectively.
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Correlation in woe vs in vitro The percent of
Met absorbed in vive was calculated by the Wagner-
Nelson method. The data of dissolution rate were ob-
tained by the basket method according to the Chinese
pharmacopoeia (1990). The iz vivo vs in vitro correla-
tion was based on the least square regression method.

Pharmacokinetic analysis ~ The model-indepen-
dent plasma parsmeters were ; maximal plasma concen-
tration (Cow}s time t0 Coyn (Tee )5 elimination half-
lite [T% )3 area under the plasma concentration-time
curve (AUC._,,) using the trapezoidal rule; and the
ratic between peak and trough concentrations in the
steady state.

Comparison of bicavallability The relative
bigavailability was estimated by the mean value of the
ratios of AUC,_.. for 12 subjects. Bioeguivalence be-
tween the 2 tablet forms was assessed by determina-
tion of the confidence limits of the mean A1B ratios of
AUC s Tiaxs Coux+ lag time, and T%“’ .

RESULTS

After curve-firting. it was found that a
Linear relationship existed not between f
(fraction of drug absorbed in vivo) and a
(amount of drug dissolved in vitro), but be-
tween the square of f (/?) and a. the correla-
tion equation was j°= —53538.23 + 183.56a
{r = 0.98, P < 0.05). So the in vive vs in
vitre correlation curve was linearized by curve
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Fig 1. Correiationp between in u:p absorplion and in
wire dissolution of Met sustained-release tablet A
(SSPC, China).

describing of f* vs & instead of f vs a (Fig 1).

The mean Met concentrations in plasma
after a single po dose of 100 mg of tablet A
and B were in good agreement with each other
(Tab 1). and the mean AUC, .. were 1910+
680 and 19161899 h+hg+ml~! for tablet A and

B. respectively.

Tab 1. Metoprolol (et} concentrations in plasmn
(ng+ml™ ') after a single po dose of 100 myg of tablet A
(SSPC. Chipa} and B (Astra. Sweden’ in 12 healthy

Chinese. x+s. “P>0.08.

Time/h Tabler A Tablet B
2.5 2348 2618
1.0 124 87+ 26"
1.5 119145 1224 40"
2.0 131342 132+ 40°
3.0 148147 151+40"
4.0 14l 44 147 444"
6.0 106138 106143"
50 85+ 39 Bo+-44"

12.0 56131 58138"

24-0 2011 21+13"

The mean plasma concentration-time
curves of tablet A and B in the steady state
were similar (Fig 27, and the mean Chpus Cum
and ratios between peak and trough concentra-
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Fig 2. Mei concentrations in plasma after repeated po
doses of 100 mg Met sustained-release tablet A (@)
apd B (), n = 12 men.
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tions in the steady state were calculated {Tab
2), no significant difference could be detected
(P>=0.05)

Tab 2. Cuas Caw- and B (ratio between Cue  and
Caw) of tablet A, B (=12, and reported’¥ (n=

10). xts, *P>0.05 vs reported.

Tablet A  Tablet B Reported
Cauz {ng *ml ™) 153447  149+43° 177+120
Com tngeml™) 214+11° 20+13" 29149
R 6. 39 7-11 6. 25

The confidence limits of the mean A:B
ratins Of AUCQ-mi max *
T1 were computed by determining the conven-

tional 1 —a/2 (95%) confidence limits of the
difference between the means. in each case di-
viding each limit by the mean value for B and
adding this quotient to }. Tab 3 shows 95%
asymmetrical confidence limits for the percent-
age A:B ratos of means AUUC; oy Touxs Croan»
lag time, and Tt .

'mx» lag time, and

Tab 3. Bioequivalence parameters of tablet A and B.
=12, =tz
qQ _
Parameter Tablet A Tablet B 95% Cfm.ﬁ
dence limits
AUC, .
’ f_ 19104680 19161+899 84.8~113.9
h*ng*ml™
L
1 1494 47 155+43 96.9~102.1
ng *ml
T'az/h 3.25+0. 45 3.33:£0.49 87. 7~107.5
Lag time/h  ¢.33%0.10 0.35+0.08 85.7~108.6
T1/h 51+1.5 4.9%1.6 83.8~115.3
DISCUSSION

The behaviors of Met sustained-tablet in
vrvo correlated closely with the behaviors in

wvitro {P<C0. 05%. The mean AUC,_.. in Chi-
nese was slightly lower than the reported data
of 234142449 h»ng-mi~" in foreigners‘*' . but
no significant difference could be detected (P
>>0.05}). The mean Cruxy Cam and ratios be-
tween Co,, and Cn. in the steady state in
Chinese were comparable to the corresponding
reported data in foreigners'®. These confi-
dence limits for the tablet A : tablet B ratios
of mean bioequivalence parameters were nar-
row, well within the acceptable limits of bioe- |
quivalence (80—120% ), and encompassed the
ideal relative bioavailability of 100%.
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