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Pharmacokinetics and relative bioavailability of nimodipine capsules and

tablets in 8 Chinese healthy men

GUO Lian-Qing, TAN Heng-Shan, CHEN Gang

(Department of Clinical Phaimacology, Jinling Hospital, Nanjing 210002, China)

ABSTRACT A single oral dose of tablets or capsules
of 239 pmol nimodipine was given to 8 healthy volun-
teers of Han nationality in a randomized crossover
study. Plasma levels were determined with HFLC
method. The plasma concentration-time curve fitted
to a first order absorption . 1-compartment open
model, and the T.;.x was around 2 h.  Although the
capsules could reach peak level faster, the bicavail-
ability was not significantly different from that of the
tablets.
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Nimodipine belongs to the second genera-
tion of 1, 4-dihydropyridine group of Ca**
channel antagonists, and is mainly used for
the treatment of cerebrovascular diseases®’.
In relation to thizs compound, there have been
studies abroad on the procedures for drug
analysis’, the characteristics of pharma-
cokinetics®, and the profiles of biotransfor-
mation* . Domestically + the
research has been on drug stability®-*’ and for-
mulation assessment® %, yét no report has
been found on investigation in the human
body. ‘

Using a high pressure liquid chro-

focus of
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matographic (HPLC) method*® ., we studied
the pharmacckinetics and relative bioavail-
ability of nimodipine capsules and tablets in 8
Chinese healthy men.

MATERIALS AND METHODS

Drog manofactorers Nimodipine standsrd and
tablets {20 mg/tablet), Tianjin Central Pharmaceuti-
cal Factory (tablet lot N2 911020). Nimodipine cap-
sules (20 mg/capsule), Suzhou N2 3 Pharmsceutical
Factory (lot N2 911118). Methanol, Shanghasi Zhen-
xing M 1 Chemicel Plant (AR, lot N® 81050173,
Diethyl ether, Shenghsi Malu Pharmeceutical Factory
(AR, lot N? 90031332)

Instruments The HPLC system (Shimadzu
Corp, Kyoto, Japan) consisted of 2 LC-6A solvent
delivery units, a Rheodyne model 7125 injector, a
FCV-2AH high-pressure flow channel selection valve.
a SPD-6AV uv-vis spectrophotometric detector. a
SCL-6B system controller, and 8 C-R6A data process-
ing unit. Both the 45 mm X 4.6 mm precolumn and
250 mm X 4. 6 mm analytical column (Dalian Institute
of Chemical Physics, Dalian, China) were packed with
Spherizorb C145 pm.

Subjects Having been informed sbout the effects
of the drug and passed the physical examinations. B
healthy masle wolunteers of Han nationality were
accepted into the study. They were aged 27+ 8 a,
weighing 64+ s 6 kg, and all the test results of their
blood, urine, liver, kidney. and electrocardiogram

were within normal ranges. At least 2 wk before the
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study, all were asked to be kept Irom medications.,
tobacco, and alcobel until the end of the study.

Study design After a 12-h fasting. the volunteers
received at 8 AM a single oral dose of 5 nimodipine
tablets or capsules (100 mg or 239 pmol) according to
a randomized crossover study design. Regular meals
started at 12 noon. The washout period was set to be
1 wk.

Plasma sampling With an v catheter retained in
1 forearm vein, blood samples were collected at O,
2.67, 1+ 1.33, 1.67, 2, 2.5, 3, 4, 6, and 3 h after
Under darkened conditions. the
samples were heparinized and centrifuged immediately
at 700 g for 5 min. Then plasma (1.50 ml) was
extracted with 5. 00 ml diethyl ether by vortex shaking
After being centriluged at 700 X g for 5
min, 4.4 ml of the ether phase was evaporated at 50T
under a gentle air flow. The residues were dissolved
with 50 pl mobile phase. and 25 pl of the solution were
injected for HPLC analysis.

Drug anmalysis The plasma nimodipine concentra-
ions were analyzed with a HPLC system. Methanol-
vater (7251275, volivol) was used as mobile phase at
+ How rate of 1 ml-min~! for both the precolumn and
analytical column when degassed under vacuum plus

the drug was given.

lor 1 min.

sonication. The connection or disconnection of the 2
columns was performed by the FCV-2AH high-
pressure flow channel selection valve at the assigned
moment in order t¢ avord most of the interferences.
The detector was set at 356 nm and 0. 00125 AUFS.
The
The lin-
ear range was between 4—128 nmol 'L ~! with recover-
ies of 87 4+ 5 8% at different levels and CV <8 %
(within-day) and <{16% (between-days).

Pharmacokinetic analysis The concentrations
were analyzed with a PKBP-N1 program on a LASER-
3000 perscnal computer 10 determine the compartment
models, the pharmacokinetic paramerers and the rela-
tive bioavailability of the capsules ws the tablets.

The retention time ol nimodipine was 9. 65 min.
plasma detection limit was 3. 58 nmol -_L‘l.

RESULTS

The plasma nimodipine concentration-
time curves were fitted to a first order absorp-
tion 1-compartment open model (Fig 1). The
relative bioavailability of the capsules vs the
tablets was 1. 145 0.4 (P>0. 05) (Teab 1).
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Fig 1. Plasma nimodipine concentrations in § €hinese

healthy men after n single oral dose of 23% pmol of
tablets ({)) or capsoles ()} In random crossover-
xts.

Tab 1. Pharmacokinetic parameters of oimodipine in
8 Chinese healthy men after a single oral dose of 239
umol of tablets or capsules in random crossover .

¥ts P05, T P<{Q.08, " P<0 01 vs
tablets.

Parameters Tabler Capsule
Lag time, h 0.8+0.¢° 0. 56+0.16
K. ht 1. 50,6 3.041. 4
Tik: h 0.53+0. 22" 0. 2940.18
A, nmol-L™! 54+47° 43413
K,k 0. 3414-0. 08" 0.3749.10
Tirs b 2.240.5° 2.040.5
V/iF, Lekg™! 140+ 80" 120+ 40
Tuuaxs b ‘ 2, 2404 1. §440.3
Caux» nmol <L 2047" 26+9
AUCe—c, henmol+L~* 1004 30" 110450

DISCUSSION

The sensitivity of our method was quite
high . because it was approaching the limits of
our instruments to detect at ng level .
Although the day-to-day precisions were not
so satisfactory, it was still acceptable for bio-

logical samples.
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No difference was found between the 1st
and 2pd medication in the randomized
crossover study.

Riimsch et @/ (Bayer AG, Germany) stud-
ied the pharmacokinetics of nimodipine tablets
in § healthy volunteers”. With some units
converted, their results are: oral dosage 143
pmol, Tix 1.7+1.1 hy T 0.8£0.3 h,
Coa 49+ 28 nmoel L7, AUC,_.. 100+ 70
h-nmol+ L. Both the nimodipine products
we studied had nearly the same Tla-x as that of

the above product. However. even with
about double the dosage, it took almost 2
{capsules) to 3 (tablets) as long for the prod-
ucts we studied to reach a level of less than
half the maximum concentration, and their
relative bioavailabilities were just over 603 vs
the tablets Ramsch et 2! studied. So it
seemed that these domestic products were ab-
sorbed more slowly and less in Chinese people
than that foreign product was in foreigners.
Further investigation is needed to discover
whether this is due to quality differences in
formulation or caused by genetic variations in
human metabolism.

S0 far as our results are concerned ,
although the capsules have the same bioavail-
ability as the tablets, they are still clinically
advantageous because they can be absorbed
faster and reach the peak concentration much
earlier. Consequently,
therapeutic effects more quickly.

the capsules yield
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