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Application of 3D-CAD System for Design and Manufacture of Diabetic Medical Device
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The purpose of this study is to design and prototype a diabetic medical device by means of a digital
production environment that includes a 3D-CAD software and a rapid prototyping system. The digital
media are used to produce a wearable HMS/DDS device, which is capable of non-ache adoption with a
micro needle and performing health monitoring or drug deliveries automatically. Multi-body dynamics
simulation is carried out to obtain the optimum structure of the device, and the 3D-CAD data is sent to a
rapid prototyping system to produce the prototype model. Performance tests are carried out for the output
device, and it is revealed that the model properly operates and the micro needle should be carefully
designed to extract enough quantity of blood during the operation.
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Table 1 Specifications of the HMS/DDS device studied.

Needle thickness < ¢ 200pm

WxLxT <70mm x 60mm x 30mm
Application HMS/DDS capable

Sample capacity >100mm’®

Needle movement 2mm

Operation Control panel and battery included
Data transmission Infrared circuit included
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Fig.1 Double-cam designed to drive the injector.
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Fig.2 Whole 3D-view of the HMS/DDS device.
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Fig.3 Detailed 3D-view of the HMS/DDS device.
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Fig.4 Section view of the disposal sample cartridge.
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Fig.5 Disassembly of the injector mechanism.
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Fig.6 Injector components produced by RP system.
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Fig.7 Cam and piston assembled with magnets.
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Springs

Fig.8 Base assembled with elastic springs.

Sensor probes

Micro needle

Fig.9 Sample cartridge assembled with film, probes and a needle.

Fig.10 Injector model assembled with flames and a DC motor.
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Fig.11 Results of the water-sampling experiments.
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