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Flexible polymer heart valves have been expected to be potential heart valve prostheses to replace
diseased and malfunctioned heart valves [1]. However, the membrane of flexible polymer heart
valve is prone to fatigue fracture, which hinders its practicality and application [2]. Numerical
simulation was often utilized to investigate the stress-strain relation when the flexible polymer heart
valve was operated [3]. While, accurate prediction of stress-strain relation is difficult to obtain when
numerical simulation method was used. Therefore, it is necessary to directly investigate the strain
distribution in the membrane when it exposed to a dynamic flow, so as to improve the structure of

flexible polymer heart valve.

In this study, a novel concept regarding microfabricated strain gauge embedded in the membrane of
flexible polymer heart valve for in situ measurement the strain distribution is introduced. This
microfabricated strain gauge should be designed such that interference in the characteristic and
motion of polymer heart valve due to its small size and merged into the membrane could be avoid as
much as possible. The overall size of designed strain gauge is Imm x Imm. The gold thin film was
deposited onto the polyurethane (PU) membrane utilizing sputtering process. Various thickness of
Au coating was deposited on PU substrate to investigate the variation of resistivity. The geometry of
strain gauge was manufactured by dry etching process using ProMaster ArF 193nm excimer-laser.
The thickness of Au coating was measured by Surfcorder ET4000. The microfabricated strain gauge
was observed by scanning electron microscopy. These designed strain gauges will be embedded on
the surface of membrane to form a Rosette to measure plain strain of a small area. The set of strain

gauges will also be arranged at stress-concentrated locations obtained by finite element simulation.

Fig. 1(a) and (b) shows the geometry of a designed strain gauge demonstrating that a well patterned
strain gauge on the PU substrate with 100um in thickness is obtained. It should be noted that well
setting of the excimer-laser is crucial in microfabricating this strain gauge. It was also found that the

resistivity of the designed strain gauge was decrease as increasing the thickness of Au coating. The
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maximum resistivity of 4.4x10° Q-cm can be produced at strain gauge with 20nm in thickness.
Fig.2 depicts the distribution of resistivity as changing the thickness of Au film.
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Figure 1. (a) The designed strain gauge of Au thin film.
(b) The designed strain gauge of Au thin film in higher magnification from (a)
Figure 2. Distribution of resistivity as changing the thickness of Au thin film.
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