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Abstract

After many medical grade hydrogels have been injected into the human body, the
human body’s movement may cause the displacement of the medical grade hydrogels.
Therefore, an in vitro test method is needed to test whether a newly developed hydrogel can
really adhere to the human body, producing the most suitable hydrogel for different parts of
the body. This study designed two vitro test methods to simulate the displacement of the
hydrogel in the human body in both the angled and rotated flow states, in order to infer the
changes of the hydrogel after its application into the body. In this study, two hydrogels with
different viscosities and surfaces with different roughnesses, such as artificial skin, ceramics,
and metal, were used to simulate different contact surfaces on different parts of the human
body to investigate the adhesion properties of the hydrogel. Under the angled flow test, higher
viscosity hydrogels hardly flow when ceramic and metal are fixed bevel at 30°, 45°, and 90°,
while the flow rate of lower viscosity hydrogel increases as the angle increases. The roughness
of ceramics is the highest; therefore, hydrogel has the strongest adhesion properties on its
surface. In the rotated flow test, higher viscosity hydrogel is suitable for more stable walking
conditions. The in-vitro test method designed by this experiment shows the difference in the
adhesion properties of different hydrogels, suggesting that this test method can simulate the
application of hydrogel in the human body.
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