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Simulation and design of an intelligent drug delivery driving device of electronic capsule
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1. School of Medical Instrument and Food Engineering, University of Shanghai for Science and Technology, Shanghai 200093, China;
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Abstract: An intelligently adjustable drug delivery driving device based on electromagnetic coil-double permanent magnet is

designed to realize the intelligent control of release dosage and release time of electronic capsules for gastrointestinal diseases.

A mathematical model based on drug delivery driving force F; electromagnetic coil stroke , and exciting current / is established

to achieve controllable driving force. Moreover, a prototype of the drug delivery driving device is designed, and a platform for

the test of drug delivery driving force is set up. The mathematical model of drug delivery driving force was established using

Polynomial theory. The R* (R-square) and root mean square error of the driving force model with different parameters were

compared. When the highest power of / and d were chosen to be 1 power and 5 power, respectively, the fitting accuracy of the

mathematical model is the best. According to the fitting model, the real-time excitation current of the electromagnetic coil was

adjusted by excitation current adjustment module, so as to achieve the controllable release dosage and release time. The

experimental verification showed that the driving force model is correct and feasible, providing a theoretical basis for the

intelligent adjustment of drug delivery driving force.

Keywords: electronic capsule; driving device based on electromagnetic coil-double permanent magnet; multiple drug delivery;

function relationship fitting; intelligent adjustment of driving force
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Fig.1 Diagram of multiple drug delivery of drug release capsule
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Fig.2 Diagram analysis of forces on capsule
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Fig.3 Programmable power chips and peripheral circuits
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Fig.4 Magnetic field driving force test platform
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Fig.5 Comparison of root means squared error

KIS i o i Fn s Bk oo 2 mi X x oy 1Y
BE MK, &4 R RMSE 1] #5824 j=1 =5 i,
R 238 1 B9 18 4 0.999 9, RMSE Hit ft /M M
0.001 4, LG FAL, PTG Rk AN «
f(%,5)=0.004+ 1.5c - 0.0171 1y - 0.425 1xy +

0.014 65y +0.071 15xy° — 0.004 79" —

0.004 162xy* +0.000 666y* +0.000 148 4xy* —
0.000 033 02)°

(7)

AR AT ) 1% 37 UK 8l T s , i A D A n 2

BACAT(7) AT A3 RES YR B ) S v TR AN R el A T e
FRELE HITTHT, A 6 BT

0.4

0.3

Vg e g
2l AT Fiimm 0 S b SiIA

El6 HiHIRENTTEELF R B TIZ RO & B
Fig.6 Fitting surface of magnetic field driving force,

excitation current and coil travel distance
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Fig.7 Relationship between excitation current and coil travel distance
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Tab.2 Measurements of electromagnetic coil travel distance
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