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The Development of a machining technology on the micro needle pattern with
a quadrangular pyramid or cone shapes
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Abstract: Recently, a hyaluronic acid micro needle patch for therapeutic and cosmetic purposes has been used by attaching
directly to the skin with a pattern having a micro needle shape of 1/3 thickness of hair. These products are attracting
attention as an innovative product that maximizes the effect by activating the active ingredient in the skin in the deep
skin without blocking the horny layer because the micro needle shape exists on the patch surface so that it can penetrate
effectively to the skin. Currently, DAB (droplet air blowing) or MEMS technology is used to make pattern shapes for
patches. Because of this technology, manufacturing time is long and manufacturing cost is high, so we tried to develop
the mold technology to machine the microneedle shape directly to the metal.

In this study, we first fabricated a needle pattern with a quadrangular pyramid shape and finally produced a conical
needle pattern.
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Fig. 1 Draft of a micro needle pattern for Quadrangular
pyramid shapes
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(b) grinding wheel

Fig. 2 Grinding machine(NAGASE) and grinding wheel(TEIKEN)
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(b) finishing operation (grinding)

Fig. 3 grinding process for quadrangular pyramid shapes
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Fig. 4 assembled mold for silicon pressing process
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(c) finishing operation (surface grinding)
Fig. 6 grinding process for conical shapes

(o) assembled mold for silicon pressingproceés
Fig. 7 A partial core mold (a) and assembled mold (b) for
conical needle patch

Fig. 8 Assembled mold after surface—finishing process
(Cr coating)

Shape

Improve

ig. 9 Improve needle shape from quadrangular pyramid
(aspect ratio 1.5) to cone (aspect ratio 2.0)
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