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ABSTRACT

Though a peristaltic pump is a crucial element in miniaturized drug delivery systems, it has some intrinsic disadvantages such
as backflow and flow fluctuation. To overcome these limitation, we have developed valve-less peristaltic pump system including
orifice and stagnation chamber. we measured flow rate to investigate the performance of rotary peristaltic pump with three
rollers and an elastomeric tube pumping a viscous fluid. The flow fluctuations and the backflow happen as a result from the
disengagement of the contact interaction between the rollers and the tubes. Stagnation chamber installed in front of orifice plate
was composed of rubber tube and gas chamber. By changing orifice hole diameter with stagnation chamber flow rate and

pressure in the tube was regulated. The obtained maximum reduction ratio of flow fluctuation is 96.79%.
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Fig. 1 Shematic of operating Peristaltic pump module
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Fig. 5 A block diagram of calculating flow rate
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Rubber tube Gas chamber
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Table 2 Total flux of Peristaltic pump’s one cycle

Peristaltic Pump | | _ Stagnation
e Dy [mml Total flux [uL]

Without Orifice 42.845

0.11 36.392

0.14 37.685

0.19 38675

0.24 40.281

Fig. 6 Experimental setup for measuring flow rate 031 AL7I8
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Fig. 7 Experimental results of peristalic pump Fig. 8 Total flux of Peristaltic pump’s one cycle
(without Orifice & Stagnation chamber) (with Orifice)
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(with Orifice & Stagnation chamber)
3.2 &d &t
Table 3 Measured flow rate of Peristaltic pump’s one cycle

3.21 22(mAQ M 4ol MX|EZX %2 H5HD Min. Flow | Max. Flow [Fluctuationran| Reduction

Fig. 7= AR A% 92 w5 Agstol fapo mar | DI rate ge ratio
2 2435 Jgzolt}, =g 3719 Eel7} 24| w2 011 173 194 21 96.79
of 2 13]#0] tjat A=} A, B, CA A 36 ojup= 0.14 177 20.1 24 96.34
A& SIS, WA o] 0 pr/mino|t, o {52 0.19 175 2l 35 9465
26.5 pL/min, 477} Doiukg wf & HEL -39 uL/min 024 169 238 69 8046
o2 JFHWME ZE(flow fluctuation range)2 65.5 0.31 15 2.2 10.2 8442
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mm < D, < 0,30 mmold (D)8 LEmATL AN 4 Lejma 79 Mol AL weli= ¥E Fo Zob Hr}
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Fig. 10 Comparison of calculated flow rate and measured flow rate. (a) Calculated flow rate is approaching specific flow rate from 0 flow
rate when orifice hole diameter is 0.14 mm. (b), (¢), (d), (e), () are shown calculated and measured flow rate when the flow rate
is stable phase. Each orifice hole diameter is 0.31 mm, 0.24 mm, 0.19 mm, 0.14 mm, 0.11mm.
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Table 4 Flow fluctuation comparative table

Fluctuation range [uL/min]
D> [mm]
Calculated Measured

0.11 0.3 2.1
0.14 05 2.4
0.19 34 35
0.24 41 6.9
0.31 10.8 102
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