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Summary. Molsidomine (N-carboxy-3-morpholino- 
sydnonimine-ethylester; Cassella-Riedel Pharma 
GmbH, Frankfurt/M. FRG) has an antianginal ef- 
fect for up to 3-5 h after oral administration of 2 mg 
Corvaton [1]. Plasma levels of the parent drug can be 
measured during this interval. A new galenic formu- 
lation (Corvaton retard) has been developed to pro- 
long the duration of the therapeutic action and to im- 
prove patient compliance. The present study was 
carried out to establish whether the in vitro dissolu- 
tion profile of the tablet was reflected in vivo, thus 
permitting prediction of plasma molsidomine levels 
in patients with coronary heart disease. 
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Materials and Methods 

The study took the form of a double-blind, crossover 
clinical trial. Ten patients (56+9 years, 83 + 9  kg 
body weight, 173 _+ 6 cm height) with a typical histo- 
ry of angina pectoris received a rapidly dissolving 
2 mg Colwaton tablet (M; batch OP CO 13) and 8 mg 
Corvaton retard (MR; batch C28), an erodable, hy- 
drophilic-lipophilic matrix tablet. 
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Fig.1. Mean Molsidomine ( e  r e c o r d e d , -  RIP- 
fitting) and Molsidomine retard (O recorded. 
predicted) plasma levels in CHD-patients (X +_ SD) 
(N = 10) and representative examples of prediction 
of plasma levels after Molsidomine retard in 
individual subjects ( e  recorded - -  predicted) 
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Plasma molsidomine level was measured by a 
sensitive and selective HPLC-method [2]. 

Evaluation of pharmacokinetic data and predic- 
tion of plasma levels of molsidomine retard by con- 
volution were done in accordance with procedures 
described elsewhere [3]. 

Results 

The concentration-time course of molsidomine in 
plasma after single oral of  2 mg Corvaton and 8 mg 
Corvaton retard in 10CHD-patients is shown in 
Fig. 1. With the rapidly dissolving tablet the mean 
peak concentration was reached after l h  
(Cpmax = 19,4_+ 8,2 ng/ml), and with the extended-re- 
lease form after 2.6 h (Cpmax = 33.7_+ 14.6 ng/ml). 
The mean half-life of elimination for Corvaton was 
t,n = 2.4 + 0.7 h. The apparent half-life of the decline 
in the plasma level of Corvaton retard was 
t~ = 3.5 _+ 1.2 h between the 4th and 8th hours after 
drug administration. Eight hours after administra- 
tion of MR the plasma evel of  molsidomine was still 
14.5 ___9.1 ng/ml. This proves that the plasma level is 
markedly influenced by the in vivo release of the 
drug. With the ordinary 2 mg tablet the plasma mol- 
sidomine level was within the detection limit 8 h post 
dosing. The mean relative bioavailability frel was 
88.6 + 45.5%. 

In vitro dissolution of Corvaton retard took ap- 
proximately 7 h in the Sartorius dissolution appara- 
tus [5]. The corresponding mean dissolution time 
from the tablet matrix (T diss vitro) was 2.26 h. The 
mean in vivo dissolution time (T diss vivo), a mea- 
sure of the rate of drug supply in the gastrointestinal 
tract (GI), averaged 2.0 _+ i.0 h in this study. 

The mean plasma MR level was predicted by 
convolution and was compared with the concentra- 
tion data. The same prospective mathematical de- 
scription of the individual plasma MR levels was 
made for each CHD-patient. Two representative ex- 
amples are given in Fig. 1. 

Discussion 

An erodible matrix tablet (Corvaton retard 8 mg) was 
developed on a hydrophilic-lipophilic base for the 
treatment of severe and moderate coronary heart dis- 
ease with molsidomine. From a clinical and phar- 
macological point of  view it was necessary for the 
tablet to produce a mean plasma peak of molsido- 
mine of approximately 30 ng/ml after 2 hours with 
a slow decline. The kinetics of this pharmaceutical 
formulation was compared with the concentration- 
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time course of the rapidly dissolving 2 mg tablet in 10 
CHD-patients in a double-blind crossover study. The 
pharmacokinetic parameters of the extended-release 
form were within the given limits; the mean relative 
bioavailability of about 90% indicates complete ab- 
sorption of the drug from the GI-tract. 

Some of the patients were suffering from very 
severe coronary heart disease, which means that the 
standard deviation of f~el might partly be due to their 
labile physical state. Statistical analysis [5] showed 
that interindividual variation of the AUCs normal- 
ized to dose was greater than the intraindividual var- 
iability by a factor of 2. The severity of the coronary 
heart disease was also reflected in the mean plasma 
elimination half-life of molsidomine, which on aver- 
age was increased in comparison to healthy [6] recon- 
valescent CHD-patients [1] from 1.6 to 2.5 h. 

The mean in vivo dissolution time of Corvaton 
retard (T diss vivo = 2.0 h) corresponded quite well 
to its mean in vitro dissolution time (T diss vitro-- 
2.26 h). As the in vitro and in vivo extended-release 
profiles were also equivalent [4], the plasma MR lev- 
el could be predicted for each individual CHD-pat- 
lent. 

The plasma MR levels were predicted by convo- 
lution using the M concentration-time course nor- 
malized to dose of the rapidly dissolving 2 mg tablet 
as weighting function. In contrast to a recently intro- 
duced procedure [3, 7], in this case the untrans- 
formed in vitro release curve was regarded as a cu- 
mulative input function. 

The theoretical concentration-time course of 
the extended-release form of molsidomine corre- 
sponded to the measured mean concentration values 
in the entire group as well as in the majority of indi- 
vidual cases (Fig.l). It is not surprising, however, 
that there were exceptions. In 3 out of  10 cases the 
predictability was less satisfactory, e.g. patient no. 5. 

Conformity between the predicted and recorded 
concentrations proves that the extended-release of 
molsidomine from Corvaton retard is largely inde- 
pendent of factors such as shearing stress and pH- 
value. A number of in vitro release studies with dif- 
ferent formulations of Corvaton retard have under- 
lined this result. (D. Voegele et al., personal commu- 
nication.) The conclusion can be drawn that the in 
vivo release profile of Corvaton retard corresponds 
quite well to its in vitro dissolution profile, which 
permits its characterization as a controlled oral re- 
lease system [8]. 
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