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Design of an Actuator Using Electro-active Polymer (EAP)
Actuator with Composite Electrodes

Dong-Uk Kim*, Seung-Hwan Chang*'

ABSTRACT: The cell culture process under in vitro condition is much different from the actual human body
environment. Therefore, in order to precisely simulate the human body environment, a dynamic cell culture device
capable of delivering mechanical stimulation to cells is essential. However, conventional dynamic cell culture devices
require relatively complicated devices such as tubes, pumps, and motors, and the mechanical stimuli delivered is also
simple. In this study, an electro-active polymer actuator as a driving component is introduced to design simply driven
dynamic cell culture device without complicated components. The device is capable of delivering relatively complex

mechanical stimuli to the cells.
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Fig. 1. Module structure made of PDMS; (a) Molds for module
forming, (b) Fabricated upper and lower modules

Elastic force
from EAP

l Elastic force *

from EAP Elastic force from EAP

1 Elastic force
from PDMS wall

decrease by EAP
expansion

1 Elastic force
from PDMS wall

<Voltage Off> <Voltage On>
Cells
; PDMS
-/_\- column
1 PDMS -/_\-
| 71
s

module ®

EAP

Fig. 2. Working principle of the actuator; (a) voltage off phase.
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Fig. 3. Assembly of the upper and the lower modules with the
EAP actuator
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Fig. 8. Displacement behavior under the condition of 1.0 Hz-
2.4 kV sinusoidal power supply
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Fig. 9. Displacement under DC power supply
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Fig. 10. Displacement under sinusoidal AC power supply
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