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(54) INFILTRATION PUMP HAVING INSULATED (57) ABSTRACT 
ROLLERS AND PROGRAMMABLE FOOT 

PEDAL An in?ltration apparatus, having a cannula, a ?exible tubing 
. . connectin to one end of the cannula, a eristaltic um 

(76) Inventor: ‘éeA?r‘glsA' Klem’ San Juan caplstrano’ comprisingg a pathway for the ?exible tII1Jbing to elxten?J 
( ) through and a plurality of non-conductive rollers installed 

Correspondence Address: along the pathway to exerting force on the ?exible tubing, a 
STETIN A BRUND A G ARRED & BRUCKER reservoir in ?uid communication with the cannula via the 
75 ENTERPRISE’ SUITE 2 50 ?exible tubing extending through the peristaltic pump, a foot 
ALISO VIEJO’ CA 92656 (Us) pedal pneumatically connected to the peristaltic pump to 

control operation thereof. The response of the foot pedal can 
(21) APPL NO: 10/422,299 be programmed into various modes. Under one of the 

modes, when the foot pedal is depressed, the peristaltic 
(22) Filed; Apt; 24, 2003 pump is switched on and remains as long as the foot pedal 

is depressed. Once the foot pedal is released, the peristaltic 
Publication Classi?cation pump is switched off. Under another mode, one depression 

event, regardless how long the depression event lasts, the 
(51) Int. Cl.7 .................................................... .. F04B 17/00 peristaltic pump is switched from on to off, or from off to on, 
(52) US. Cl. ............................................................ .. 417/375 and remains off/on before a next depression event occurs. 



Patent Application Publication Oct. 28, 2004 Sheet 1 0f 2 US 2004/0213685 A1 

2 



Patent Application Publication Oct. 28, 2004 Sheet 2 0f 2 US 2004/0213685 A1 



US 2004/0213685 A1 

INFILTRATION PUMP HAVING INSULATED 
ROLLERS AND PROGRAMMABLE FOOT PEDAL 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] Not Applicable 

STATEMENT RE: FEDERALLY SPONSORED 
RESEARCH/DEVELOPMENT 

[0002] Not Applicable 

BACKGROUND OF THE INVENTION 

[0003] The present invention relates in general to an 
improved tumescent anesthesia apparatus and, more particu 
larly, to a tumescent anesthesia in?ltration pump including 
insulated rollers and a foot pedal With a programmable 
response. 

[0004] Liposuction is an invasive surgical procedure for 
removing subcutaneous fat cells by inserting one end of a 
liposuction cannula into an area of interest of a patient, and 
attaching the other end of the cannula to a suction device. 

[0005] It is common that When the fat cells are removed 
from the patient, blood is inevitably WithdraWn. When the 
amount of the removed fat cells is loW, WithdraWal of blood 
is not critical. HoWever, if the removal of a large volume of 
fat cells is required, complications result and recuperation 
time is extended and in almost all situations, supplemental 
blood is added to the patient, thus posing other danger. 

[0006] To increase safety of the procedure, the Applicant 
of the present invention, Dr. Jeffrey Klein ?rst introduced the 
use of the tumescent technique for local anesthesia (Klein, 
JA, The tumescent technique for liposuction surgery, J Am 
Acad Comestic Surg 4:263-267, 1987). The tumescent tech 
nique involves the in?ltration of a solution of extremely 
dilute lidocaine, epinephrine, and sodium bicarbonate into 
the subcutaneous fat. Infusion is made through the use of a 
peristaltic in?ltration pump, and the tumescent solution 
reduces bleeding and also eliminates the need for general 
anesthetics. 

[0007] Currently, the peristaltic pump used in the tumes 
cent anesthesia apparatus includes an electric motor and a 
headstock driven by the electric motor. The headstock 
alloWs the tube connecting the cannula extending there 
through and controls the How direction of the ?uid in the 
tube. The headstock is made of metal material, such that it 
is electrically conducted to the live circuitry of the electric 
motor. Therefore, during the liposuction operation, if the 
tube extending through the headstock has a breech, or When 
a leakage occurs to the live circuitry of the electric motor, 
electric current may be delivered to the patient under opera 
tion; and thus causes great danger of the patient. 

BRIEF SUMMARY OF THE INVENTION 

[0008] The present invention provides an improved lipo 
suction apparatus, comprising a cannula, a peristaltic pump, 
a reservoir containing a dilute solution of local anesthetic, a 
?exible sterile tube connecting the cannula to the reservoir, 
and a footpad on-off sWitch. One end of the cannula is in 
?uid communication With the peristaltic pump via the Hex 
ible tube. The peristaltic pump includes a pathWay alloWing 
the ?exible tubing to extend through and a plurality of 
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non-conductive rollers installed along the pathWay to exert 
force on the ?exible tubing. The reservoir is in ?uid com 
munication With the cannula via the ?exible tubing extend 
ing through the peristaltic pump. A ?exible non-sterile tube 
is further included to connect the foot pedal that contains an 
air belloW therein to the peristaltic pump to control operation 
by means of a pulse of air pressure. 

[0009] In the above in?ltration apparatus, the foot pedal is 
operative to sWitch on the peristaltic pump While being 
depressed and sWitch off the peristaltic pump While being 
released. Therefore, the operator/surgeon can actuate the 
in?ltration of local anesthesia simply by continuously 
depressing the foot pedal. By simply releasing the foot 
pedal, the in?ltration is stopped. This mode of controlling 
the in?ltration pump is referred to as “momentary” mode. 
Alternatively, When the in?ltration is continued for a longer 
period of time, the response of the foot pedal can be 
programmed into another mode referred as the continuous or 
toggle mode. Under this alternate (continuous) mode, the 
peristaltic pump is sWitched on and off in a toggle fashion by 
alternate depression performed on the foot pedal. That is, in 
response to each depression performed on the foot pedal, 
regardless the time the depression lasts, the peristaltic pump 
is either sWitched from on to off, or from off to on and 
remains the off/on status before a next depression event is 
performed thereon. Once the foot pedal is depressed again, 
the peristaltic pump is sWitched to the opposite status and 
remains on/off before another depression event is per 
formed. 

[0010] The peristaltic pump further comprises a rotation 
mechanism driving the non-conductive rollers to rotate 
clockWise or counterclockWise. As the rollers is made of an 
electrically non-conductive material, When there is inadvert 
ent ?uid leakage from the live circuitry of the peristaltic 
pump such as When there is breech on the Wall of the ?exible 
tubing, electric current is prevented from being delivered to 
the patient. Therefore, safer pump operation is provided. 
[0011] In one embodiment of the present invention, the 
in?ltration apparatus comprises a cannula, a ?exible tubing 
connected to the cannula, an in?ltration pump comprising a 
pathWay for the ?exible tubing to extend through and a 
plurality of rollers installed along the pathWay to exert force 
on the ?exible tubing, a reservoir connected to the ?exible 
tubing extending through the peristaltic pump, and a foot 
pedal operative to control the on/off status of the in?ltration 
pump in response to depression performed thereon in a 
plurality of modes. For example, the in?ltration pump is 
sWitched on When the foot pedal is depressed, and sWitched 
off When the foot pedal is released under one of the modes 
(the momentary mode). In another operational mode (the 
continuous mode), the in?ltration pump is sWitched and 
remains on continuously and off continuously by alternate 
depression performed thereon. 
[0012] The present invention further provides an in?ltra 
tion pump comprising a headstock, Which comprises a 
pathWay and a plurality of electrically insulated rollers 
installed along the pathWay. The headstock further com 
prises a rotation mechanism operative to drive the insulated 
rollers rotating clockWise or counterclockWise, and the in?l 
tration pump further comprises an electric motor operative 
to drive the rotation mechanism to rotate. 

[0013] The present invention also provides a plurality of 
in?ltration pump rollers for controlling the direction of a 
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?uid ?owing through the in?ltration pump, Wherein the 
rollers are made of insulated material. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] These, as Well as other features of the present 
invention, Will become apparent upon reference to the 
drawings Wherein: 

[0015] FIG. 1 shoWs a tumescent liposuction apparatus in 
use in an operating room; 

[0016] FIG. 2 shoWs a cross-sectional vieW of a headstock 
of the peristaltic pump of the tumescent liposuction appa 
ratus; 

[0017] FIG. 3 shoWs a perspective vieW of the partially 
open peristaltic pump; 

[0018] FIG. 4 shoWs the in?ltration pump insulated rollers 
of the peristaltic pump; and 

[0019] FIG. 5 shoWs the structure of the foot pedal. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0020] The present invention provides an improved 
tumescent in?ltration apparatus. As shoWn in FIG. 1, the 
tumescent liposuction apparatus comprises a peristaltic 
pump 11, a reservoir 12, a ?exible tubing 13, a cannula 14 
and a foot pedal 16. The cannula 14 is attached to the 
peristaltic pump 11 via the ?exible tubing 13. The ?exible 
tubing 13 further extends through the peristaltic pump 11 
and is connected to the reservoir 12, such that ?uid com 
munication betWeen the patient 15 and the reservoir 12 is 
established. For the convenience of controlling the operation 
of the peristaltic pump 11, the tumescent in?ltration appa 
ratus further comprises a foot pedal 16 electrically con 
nected to the peristaltic pump 11. The function and operation 
of the foot pedal 16 Will be further described in details later 
in this speci?cation. It Will be appreciated that, in addition 
to the foot pedal 16, the apparatus may comprise other 
control mechanism for alloWing the user or the surgeon 10 
to control and adjust the operation of the peristaltic pump 11. 

[0021] As shoWn in FIG. 1 and FIG. 2, the peristaltic 
pump 11 has a headstock 17 controlling the ?oW direction 
and speed of the ?uid inside the ?exible tubing 13. The 
peristaltic pump 11 may further comprise a sWitching device 
accessible to the operator/surgeon to select the required ?oW 
direction and speed of the ?uid in the ?exible tubing 13. The 
headstock 17 includes a pathWay 19 through Which the 
?exible tubing 13 extends, a plurality of rollers 25 installed 
along the pathWay 19 to exert a force or pressure upon the 
?exible tubing 13, a rotation mechanism 20 driven by a 
motor (not shoWn) of the peristaltic pump 11 to rotate. In this 
embodiment, When the rotation mechanism 20 rotates coun 
terclockWise as shoWn in FIG. 2, the rollers 25 are driven 
thereby to rotate counterclockWise. Thereby, a pumping 
force is exerted upon the ?exible tubing 13 and the ?uid 
therein ?oWs through the ?exible tubing 13 along the 
direction indicated by the arroWs 24. Similarly, When the 
rotation mechanism 20 rotates clockWise, the rollers 25 are 
driven to rotate clockWise, such that the ?oW direction of the 
?uid in the ?exible tubing 13 is reversed. Therefore, by 
controlling the rotation of the rollers 25, the operator or the 
surgeon can draW the tumescent solution in the reservoir 12 
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to the patient, and aspirate the tissues/cells from the patient 
15 to achieve cosmetic or even medical effect With greatly 
reduced risk since the tumescent solution and the removed 
tissue/cell have never been exposed in the atmosphere to 
cause contamination thereof. In addition to the ?oW direc 
tion, the ?oW rate of the ?uid is also controlled by the 
rotation speed of the rollers 25. 

[0022] Preferably, the ?exible tubing 13 is made of ?ex 
ible material such as polyvinyl chloride (PVC). The exposed 
part of the ?exible tubing 13 is preferably transparent, such 
that the surgeon can monitor the tumescent solution in?l 
trated into and the material removed from the patient 15. The 
part of the ?exible tubing 13 extending through the peri 
staltic pump 11 is preferably made of material Which can 
Withstand the force exerted by the rollers 25. The material 
includes Norprene, silicone, Tygon, Pharmed, or C-Flex, for 
example. 
[0023] To perform the tumescent liposuction operation, 
in?ltration of local anesthesia agent is required prior to 
aspirate fat and tissue from the patient. The tumescent 
solution is contained in the reservoir 12, and the cannula 14 
is inserted into an area of interest of the patient 15 through 
a small incision. In response to the foot pedal 16, the cannula 
14 draWs the tumescent solution from the reservoir 12 via 
the peristaltic pump 11, and the in?ltrated amount of the 
tumescent solution can be controlled through adjustment of 
the headstock, including the rotation direction and speed. 

[0024] FIG. 3 shoWs the partial interior structure of the 
headstock 17 of the peristaltic pump 11, and FIG. 4 shoWs 
a perspective vieW of the rotation mechanism 20 and the 
rollers 25. In this embodiment, both ends the rollers 25 are 
interlocked With the rotation mechanism 20 by the plates 21. 
It Will be appreciated that in addition to the speci?c arrange 
ment as shoWn in FIG. 3, other structure and connection 
betWeen the rotation mechanism 20 and the rollers 25 can 
also be applied Without exceeding the spirit and coverage of 
the present invention. Typically, the material of the rotation 
mechanism 20 and the plates 21 are made of metal, such that 
the rollers 25 are conductively linked to live circuitry of the 
peristaltic pump 11 through the rotation mechanism 20 and 
the interlocking means. When the ?exible tubing 13 has a 
breech Which has not been notice by the user or the surgeon, 
the electric current can thus be inadvertently delivered to the 
patient 15. Therefore, in the present invention, the rollers 25 
are made of an electrically non-conducting material, so that 
even if there is a leakage current generated and ?oWing from 
the live circuitry of the peristaltic pump 11 to the rollers 25, 
electric current is prevented from being delivered to the 
patient 15. 

[0025] FIG. 5 shoWs the structure of the foot pedal 16 
comprising a belloWs that generates a pulse of air pressure 
While being depressed. As shoWn in FIGS. 1 and 5, the foot 
pedal 16 is connected to the peristaltic pump 11 via a holloW 
?exible tube 50. Therefore, When the foot pedal 16 is 
depressed or released, a response signal consisting of a pulse 
of air pressure is delivered to the peristaltic pump 11 via the 
holloW ?exible tube attached to the foot pedal 50. The 
response signal of the foot pedal 16 can be programmed and 
selected according to speci?c need; and according to the 
response signal, the peristaltic pump 11 operates under 
different mode. A mode selector can be used to connect to 
the foot pedal 16 and select the pre-programmed response 
thereof. In this embodiment, the foot pedal 16 is pro 
grammed With tWo exemplary modes, including a continu 
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ous or toggle mode and an alternate momentary mode. In the 
continuous or toggle mode, Whenever the foot pedal 16 is 
depressed once and released, a response signal is output to 
continuously activate the peristaltic pump 11. That is, the 
in?ltration procedure is continuously performed after the 
foot pedal 16 is depressed once and released. In contrast, 
under the momentary mode, Whenever the foot pedal 16 is 
released, the response signal for activating the peristaltic 
pump 11 is no longer output thereto. Or the response signal 
for inactivating the peristaltic pump 11 is output from the 
foot pedal 16 When the foot pedal pressure is released. 
Therefore, as long as the foot pedal 16 is released, the 
peristaltic pump 11 stops operating, and the in?ltration 
procedure is interrupted or terminated. 

[0026] In the continuous or toggle mode, each time the 
foot pedal 16 is depressed, regardless the duration of the 
depression, a response signal is generated to reverse the 
current operation status of the peristaltic pump 11. That is, 
When the peristaltic pump 11 is currently on, the response 
signal sWitches off the peristaltic pump 11. In contrast, if the 
peristaltic pump 11 is currently inactive, the response signal 
activates the peristaltic pump 11. The reversed operation 
status is remained even When the foot pedal 16 is released. 
Before the foot pedal 16 is depressed again, the peristaltic 
pump 11 remains on or off as it Was. Therefore, in the 
continuous mode the peristaltic pump 11 operates continu 
ously until it is sWitched on/off by alternate depression 
performed on the foot pedal. 

[0027] The programmable response of the foot pedal 16 
alloWs the operator/surgeon to select the suitable mode for 
operation. For example, When it is required to frequently 
sWitch on/off the peristaltic pump 11, the foot pedal 16 is 
programmed under the momentary mode that Whenever the 
foot pedal 16 is depressed, the peristaltic pump 11 is 
sWitched on and actuated. To keep the peristaltic pump 11 in 
the on status, the foot pedal 16 must remain depressed. Once 
the foot pedal 16 is released, the peristaltic pump 11 is 
sWitched off, and the in?ltration operation is stopped. When 
it is required to keep the peristaltic pump 11 activated for a 
longer period of time, the foot pedal 16 can be programmed 
into the continuous mode under Which the peristaltic pump 
11 is sWitched on and off for alternate depression by the 
operator/surgeon. That is, When the current status of the 
peristaltic pump 11 is off, by depressing the foot pedal 16, 
the peristaltic pump 11 is actuated and remains on even 
When the foot pedal 16 is released. By releasing and depress 
ing the foot pedal 16 again, the peristaltic pump 11 is 
sWitched off. In addition to the continuous on/off mode and 
the momentary on/off mode, other modes can also be 
programmed according to speci?c requirement Without 
exceeding the spirit and coverage of the present invention. 

[0028] This disclosure provides exemplary embodiments 
of a child safety blind. The scope of this disclosure is not 
limited by these exemplary embodiments. Numerous varia 
tions, Whether explicitly provided for by the speci?cation or 
implied by the speci?cation, such as variations in shape, 
structure, dimension, type of material or manufacturing 
process may be implemented by one of skill in the art in 
vieW of this disclosure. 

What is claimed: 
1. An in?ltration apparatus, comprising: 

a cannula; 

a ?exible tubing, connecting to one end of the cannula; 
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a peristaltic pump comprising a pathWay for the ?exible 
tubing to extend through and a plurality of non-con 
ductive rollers installed along the pathWay to direct 
?oW direction of ?uid ?oWing through the ?exible 
tubing; 

a reservoir, in ?uid communication With the cannula via 
the ?exible tubing extending through the peristaltic 
pump; and 

a foot pedal, connected to the peristaltic pump via a 
?exible tube, the foot pedal being operative to control 
operation of the peristaltic pump by generating and 
delivering at least one pulse of air thereto. 

2. The in?ltration apparatus according to claim 1, Wherein 
the foot pedal under a momentary mode is operative to 
sWitch on the peristaltic pump While being depressed and 
sWitch off the peristaltic pump While being released. 

3. The in?ltration apparatus according to claim 1, Wherein 
the foot pedal under a continuous mode is operative to 
sWitch on and off the peristaltic pump by alternate depres 
sion. 

4. The in?ltration apparatus according to claim 1, Wherein 
the peristaltic pump further comprises a rotation mechanism 
driving the non-conductive rollers to rotate clockWise or 
counterclockWise. 

5. An in?ltration apparatus, comprising: 

a cannula; 

a ?exible tubing, connecting to the cannula; 

an in?ltration pump comprising a pathWay for the ?exible 
tubing to extend through and a plurality of rollers 
installed along the pathWay to exert force on the 
?exible tubing; 

a reservoir, connecting to the ?exible tubing extending 
through the peristaltic pump; and 

a foot pedal, operative to activate/inactivate the in?ltra 
tion pump in response to depression performed thereon 
in a plurality of modes, Wherein the modes comprise: 

a ?rst mode, under Which the in?ltration pump is activated 
When the foot pedal is depressed, and sWitched off 
When the foot pedal is released; and 

a second mode, under Which the in?ltration pump is 
sWitched and remain on and off by alternate depres 
sions performed thereon. 

6. An in?ltration pump, comprising: 

a headstock, Which comprises: 

a pathWay; and 

a plurality of insulated rollers installed along the pathWay. 
7. The in?ltration pump according to claim 6 Wherein the 

headstock further comprises a rotation mechanism operative 
to drive the insulated rollers rotating clockWise or counter 
clockWise. 

8. The in?ltration pump according to claim 7 further 
comprising an electric motor operative to drive the rotation 
mechanism to rotate. 

9. A plurality of in?ltration pump rollers for controlling 
the direction of a ?uid ?oWing through the in?ltration pump, 
Wherein the rollers are made of insulated material. 


