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Summary 

The present  paper  describes the development of a capsule-like model dosage form where the rate of release of a drug can be 
varied under  the control of  a computer.  The capsules contain a simple electrical circuit with its own power supply. The circuit is 
switched on using a magnetic remote-controlled microswitch. Electrolytic breakdown of water is induced at two steel electrodes. 
The resulting gas pressure moves a piston which pushes  a solution of drug out of  a reservoir. A computer  controls the release from 
the capsule according to a given program in a wireless manner  via the magnetic field of  an electromagnet.  Capsules have also been 
developed with an external power supply. Investigations of the release of metoprolol solutions show that by varying the length of 
the switching on and pause intervals, 80 mg metoprolol can be released within a few minutes  or the process can be prolonged, if 
desired, over several hours. A pulsed release at intervals of 2 h was achieved. 

Introduction 

With the dosage forms such as tablets or cap- 
sules used today, neither the physician nor the 
patient can actively influence the release of the 
drug either before or after ingestion. It is also 
impossible to tailor release for a particular pa- 
tient. However, for future application of drugs, 
the ability to achieve a controlled variation in the 
release of drug substances from dosage forms 
would be highly desirable. The rate of release 
could be governed, for example, by the plasma 
level, the concentration at the site of action, 
metabolism data, physiological parameters, sub- 
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jective assessment of therapeutic effect, diurnal 
variations in the requirement for the drug, or the 
data of a treatment schedule. With the current 
dosage forms, it is not possible to use sensing and 
control circuits, e.g., bio- or chemosensors, to 
control release. 

Even with the existing therapeutic systems, 
such as osmotic pumps (Theeuwes, 1975), release 
cannot be varied once the dosage form has been 
taken. The aim of the present paper, which is 
linked to earlier work on the development of 
capsules with microelectronic circuits that release 
drugs electrophoretically (Gr6ning et al., 1991, 
1992), is to investigate the use of other control 
principles. As in the previous studies, the new 
dosage forms use electrical energy to power the 
switching and control circuits. They were de- 
signed to control release by utilizing the pressure 










