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Abstract

In order to design a painless microneedle, we have proposed a pain assessment test to decide a marginal
outer diameter of the needle for the pain. According to the result by the pain assessment test, it was confirmed
that the marginal region for outer diameter “X,ysiqe” for the needle was 95[um] = X usiqe<100[pum] from the
viewpoint of the painless. The best shape of the needle, based on outer diameter of 95[um] for the painless
microneedle, from the viewpoint of (1) the minimum contacted area of the needle between skin and needle, (2)
the largest geometrical moment of inertia of the needle, and (3) the minimum pipe friction pressure drop, were
investigated. As a result, “pentagon” inscribed to the circle of 95[um] of outer diameter with inner diameter of
44[pm} was the best shape for the painless microneedle.
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Fig.1 Pipe friction loss as a function of inner diameter.
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Fig.2 Geometrical moment of inertia as a function of inner
diameter.
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Fig.3 Geometrical moments of inertia as a function of cross

sectional area.
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