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Abstract: A disposable drug infuser is used to provide drugs to patients who are not hospitalized; in this infuser, an
elastic recovery force is exerted by a diaphragm made of a rubber-like materialsuch that a constant amount of drugs is
provided to a patient. The drug infuser has to control the speed and amount of drugs to be released, as well as the
overall duration for which they are to be administered. However, in a drug infuser with an elastic diaphragm, the infusion
pressure depends on the amount of drug remaining within the infuser, and the amount of drug infused gradually decreases
as the amount remaining in the infuser decreases. In this study, a finite element procedure involving the application of the
fluid-structure interaction technique was developed and the performance of the elastic type disposable drug infuser was
analyzed. The optimum design for ensuring that the infusion pressure remains constant throughout the duration of usage,
including during infusion and discharge, was determined by this procedure.
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Table 1 Properties of water
Variables Value
Density 998.2 kg/m’
Viscosity 1.002¢-003 N - s/m’
Table 2 Fitting parameters of silicone
1 2 3 4
n,; (MPa) | 0.367007 | 0.465108 | -0.11703 | 0.032273
a; 0 1 2 3

Fig. 4 Fitting the Ogden model using uniaxial tension
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Fig. 5 Boundary conditions of benchmarking models
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Table 3 Performance comparison by product

BM1 BM2
Duration time [hr] 36 32
Flow rate in the .
inadequate fine
last 10 hours

Table 4 Performance comparison by shape

Tube Sphere

Duration time[hr] 16 19

5 -

Fg. 6 Comparison of experiment and simulation
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velocity
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Hg. 7 Deformed shape & velocity of fluid
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Table S Inner orthogonal array

Control factor
L8
A B C D
1 1 1 1 1
2 1 1 2 2
3 1 2 1 2
4 1 2 2 1
5 2 1 1 2
6 2 1 2 1
7 2 2 1 1
8 2 2 2 2
Table 6 SN ratio
L8 Response SN ratio
1 9.73e-01 2.5010
2 8.49¢-01 -1.1789
3 7.63¢+00 -13.2003
4 1.49e+00 -7.5971
5 6.17e-01 0.0728
6 8.69¢-01 5.6760
7 1.54e+00 -6.3455
8 4.12e+00 -10.0253

Table 7 Average SN ratio for each level

A B C D
1 -4.869 1.768 -4.243 -1.441
2 -2.656 -9.292 -3.281 -6.083

Initial

Assembling

Injection Discharge

velocity

[ e —— |
0 2 6 17 45

Fig. 12 Deformed shape & velocity of fluid

FEFU7] A M R HA A 1601

Fig. 13 Mass flow measuring equipment

Fig. 14 Pressure measuring equipment

Fig. 15 Comparison of experiment and simulation
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