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Development of Irrigation Pump System Used for Arthroscopy Surgery

C. 8. Lee(Mechanical and Control Eng., Handong Global Univ.), J. W. Sim{Mechanical and Control Eng.,
Handong Global Univ.), J. H. Choi{Mechanical and Control Eng., Handong Global Univ.), I. H.
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ABSTRACT

A new pump used in arthroscopy surgery was developed. The pump is driven by pneumatic air compressor and

controlled by a stepper motor connected to an air regulator. Pressure confrol performance was observed to be similar

compared to commercially available artheroscopy pumps. However, pressure pulses observed in the commercial pumps

driven by multiple rollers disappeared in the pneumatically driven pump. The new pump required containers to

enclose and squeeze saline solution packs. A dramatic saving in manufacture cost is expected considering the simple

pneumatic drive used in this pump.
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F£), BE Pump), &8 (Pressure), 7% Flow), A (Control)
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Fig. 2 Diagram of New Irrigation Pump System
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Fig. 3 Delay between Pulses of Stepper Motors
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Fig. 4. In Vitro Experimental Setup for IFS
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Fig. 5. Experimental Results of New IPS (valwve
closed state at 80mmHg = 100mmHg at Z20sec
=80mnHg at 50sec =wvalve open at 80sec
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Fig. 6. Relationship between Pressure and
Flow Kate

3.5 48 HIZo A AN

=z

1004

WYalve Open -20mmHg
- S04 /
=]
==
E. G0
2
=
E 404
o
204
0 T T T T T
20 40 G0 a0 100
Time {sec)
=}
®} 160+
140
. /+20mmHg
%’l 1204
£ 1004
2 a0l
@
E 60
= ] \-20mmHg \-10mmH
40 9
Dutlet clesed
204
0

100 150 200 250

Time (sec)

50

Fig. 7. Pressure Control Performance in
Commercial IPS (Linwvarech)

{a) valve closed state at BOmmHg=valve open at
20gsec =+20mmHg at 6bsec =-20mmHg at S0sec
(b) valve open state at B0mmHg=vwvalve closed at
dlsec=+20mmHg at BOsec=-20mmHg at 1lbsec=
+10mmHg at 16bsec=-10mmHg at 210sec
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