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Multiple administrations of capsule's remote delivery mechanism

XU Tangcheng, GUO Xudong, QIN Ruihua

School of Medical Instrument and Food Engineering, University of Shanghai for Science and Technology, Shanghai 200093, China

Abstract: A remote administration method for the gastrointestinal site-specific drug delivery is studied to achieve fast, reliable
and controllable drug delivery in the lesions. The paper proposes a multiple administration method with intelligent and
adjustable driving force. The host computer sets the dosage, times and average speed of drug delivery. Trigger instructions and
drug delivery parameters are transmitted to capsule by radiation frequency (RF) transmission. The drug delivery capsule
obtains present space angle according to the built-in six-axis attitude sensor, which is combined with drug delivery parameters
to calculate the driving force needed for releasing drug. The micro controller intelligently controls exciting time regulating
circuit and exciting strength regulating circuit connected with electromagnetic- permanent driving module to output the
corresponding time and strength current, which make the electromagnetic-permanent driving module produce needed driving
force. Finally, the controllability of dosage, average speed of drug delivery is realized and the drugs can be released repeatedly.
Based on the above principles, the software and hardware circuits of the driving module and the sensor control module of drug
delivery mechanism are designed, and experimental verification is completed. The results show that the designed delivery
method can control the times and dosage of drug delivery.
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Fig.1 Structure of drug delivery capsule
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Tab.1 Drug delivery instruction packet

Description Number of bytes
Frame header 2 bytes
Data length 1 byte
Dose 3 bytes
Average speed 1 byte
Mode 2 bytes
Frame trail 1 byte
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Times of drug delvery:
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Fig.2 Main interface of drug delivery parameters
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Fig.3 Schematic diagram of wireless data transceiver module
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Fig.4 Diagram of capsule force analysis
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Fig.8 Experimental physical map of multiple

drug delivery

180
160
140

Coil current/mA
[

MNoOoEo D M
o o o o o o

=
g
&=

20% 40% 60% 80%  100%  120%
PWM duty cycle

9 ZERRBEPWM G LT HEEE
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Fig.10 Relationship between coil current and magnetic driving force
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Tab.2 Goodness of fit of different fitting times of polynomial

Fitting times Goodness of fit R*"2
2 0.9650
3 0.996 7
4 0.996 7
5 0.996 7

F=5934.6I"-87.115I* +87.3811-0.1449  (8)
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