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PUMP POWERED BY A POLYMER 
TRANSDUCER 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is entitled to the bene?t of and 
incorporates by reference essential subject matter disclosed 
in International Patent Application No. PCT/DK2009/ 
000098 ?led on Apr. 30, 2009 and Danish Patent Application 
No. PA 2008 00619 ?led on Apr. 30, 2008. 

TECHNICAL FIELD 

[0002] The present invention relates to a ?uid pump for 
displacing a ?uid medium from an inlet of the pump to an exit 
of the pump, the pump comprising a housing forming a path 
betWeen the inlet and the exit, and a transducer arranged to 
cause a pumping action to move ?uid through the path. 

BACKGROUND OF THE INVENTION 

[0003] Displacement pumps are used in many kinds of 
medical and non-medical appliances for pumping and option 
ally compressing a ?uid medium. For example, pumps have 
been used to deliver all kinds of ?uid, saline etc to treatment 
areas etc, pumps have been used for transporting blood from 
dialyses machines etc, and outside the medical sphere, pumps 
play an important role in numerous mechanical installations 
for transporting ?uid, for mixing ?uid and not least for com 
pressing ?uid, e. g. in combination With refrigeration systems. 
[0004] In a traditional positive displacement pump, a piston 
is reciprocating in a cylinder, and by opening and closing inlet 
and outlet valves, alternately, a ?uid is pumped and optionally 
compressed by the piston. The piston and cylinder are made 
from relatively in?exible metal materials, and to provide a 
good ef?ciency and long life of the piston pump, the piston 
and cylinder must be made With ?ne tolerances. Typically, a 
large portion of the manufacturing costs of such pumps are 
spent on the mechanical interaction betWeen the piston, cyl 
inder and other moving parts. One problem With the tradi 
tional piston pumps is that they may produce excessive noise, 
in particular if the reciprocating movement is generated by an 
eccentric element on a rotary drive shaft. 

SUMMARY OF THE INVENTION 

[0005] It is an object of the invention to provide a positive 
displacement pump in Which the pumping activity is provided 
in an alternative Way, and thus to provide a potentially more 
robust and cost e?icient pump. It is a further object to provide 
a potentially more silent pump. Accordingly, the invention 
provides a pump Wherein the transducer comprises a laminate 
With a ?lm of a dielectric polymer material arranged betWeen 
?rst and second layers of an electrically conductive material 
so that it is de?ectable in response to an electrical ?eld applied 
betWeen the layers, Wherein the laminate is arranged to cause 
the pumping action upon de?ection of the ?lm. 
[0006] Since the pumping action is caused by de?ection of 
a polymer material, the noise and the need for ?ne tolerances 
may be reduced considerably. 
[0007] By a pumping action is meant that a ?uid is moved 
from the inlet to the exit by the action. Typically the action 
involves the process of changing cyclically the volume of a 
chamber provided With check valves or similar valves Which 
ensures a uni-directional ?oW of the ?uid from the inlet to the 
exit through the chamber. 
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[0008] By transducer is hereby meant an element Which is 
capable of converting electrical energy to mechanical energy 
and reciprocally of converting mechanical energy to electri 
cal energy. This enables the use of the transducer as an actua 
tor Which Works to move a ?uid through the path When pro 
vided With an electrical ?eld betWeen the ?rst and second 
layers of electrically conductive material, and/or the use of 
the transducer as a sensor Which provides a change of an 
electrical characteristic, e.g. capacitance betWeen the layers 
of electrically conductive material, upon a change in the ?oW 
conditions in the path. Accordingly, the transducer may pro 
vide tWo-Way communication With a control system Whereby 
the control system operates the transducer to Work as an 
actuator for moving ?uid through the path, and the transducer 
provides information to the control system for enabling eg a 
close loop control based on ?oW resistance or other charac 
teristics measurable by de?ection of the ?lm of the trans 
ducer. 
[0009] The housing may be provided in any kind of mate 
rial, eg in a hard polymeric material, in metal such as brass 
or aluminium, or even in a soft polymeric material such as 
silicone etc. The pump may also include micro channels and 
may e.g. comprise a silicon Wafer etc. 
[0010] By de?ect is herein meant to bend or to deform 
under in?uence of a pressure. In case of the ?lm, the de?ec 
tion is triggered by the pressure from the conductive layers 
under a force of attraction or repulsion from an electrical ?eld 
applied betWeen the conductive layers. 
[0011] By laminate is here meant a product made by tWo or 
more layers of material. As an example, the laminate may 
comprise a material With dielectric propertiesiin the folloW 
ing for simplicity referred to as a dielectric material. The 
dielectric material may be a non conductive polymer or elas 
tomer material. The electrically conductive material may 
form an electrode pattern on each side of the polymer or 
elastomer. The at least tWo kinds of material are bonded e.g. 
adhesively, by sintering, or simply arranged in contact With 
each other. 
[0012] The dielectric material could be any material that 
can sustain an electric ?eld Without conducting an electric 
current, such as a material having a relative permittivity, E, 
Which is larger than or equal to 2. It could be a polymer, eg 
an elastomer, such as a silicone elastomer, such as a Weak 
adhesive silicone or in general a material Which has elastomer 
like characteristics With respect to elastic deformation. For 
example, Elastosil RT 625, Elastosil RT 622, Elastosil RT 601 
all three from Wacker-Chemie could be used as a dielectric 
material. 
[0013] In the present context the term ‘dielectric material’ 
should be interpreted in particular but not exclusively to mean 
a material having a relative permittivity, 6,, Which is larger 
than or equal to 2. 
[0014] In the case that a dielectric material Which is not an 
elastomer is used, it should be noted that the dielectric mate 
rial should have elastomer-like properties, eg in terms of 
elasticity. Thus, the dielectric material should be deformable 
to such an extent that the composite is capable of de?ecting 
and thereby pushing and/or pulling due to deformations of the 
dielectric material. 
[0015] The ?lm and the electrically conductive layers may 
have a relatively uniform thickness, eg with a largest thick 
ness Which is less than 110 percent of an average thickness of 
the ?lm, and a smallest thickness Which is at least 90 percent 
of an average thickness of the ?lm. Correspondingly, the ?rst 
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