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Fabrication of Hollow-type Silicon Microneedle Array
Using Microfabrication Technology

ERBCRER - R -2 BT % R BB
(Seung Kook Kim * Jong-hyeon Chang - Byoungmin Kim - Sang Sik Yang -
In Sik Hwang - Jungho Pak)

Abstract - Hollow-type microneedle array can be used for painless, continuous and stable drug delivery through a
human skin. The needles must be sharp and have sufficient length in order to penetrate the epidermis. An array of
hollow-type silicon microneedles was fabricated by using deep reactive ion etching and HNA wet etching with two oxide
masks. Isotropic etching was used to create tapered tips of the needles, and anisotropic etching of Bosch process was
used to make the extended length and holes of microneedles. The microneedles were formed by three steps of isotropic,

anisotropic, and isotropic etching in order. The holes were made by one anisotropic etching step. The fabricated
microneedles have 170 um width, 40 ym hole diameter and 230 m length.

Key Words : Hollow-type silicon micronedle array, Deep reactive ion etching, HNA wet etching, Isotropic etching,
Anisotropic etching
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* BAEGER  GBA LAk ERATER EAHL Fig. 1 Previous silicon microneedle arrays; (ajnon-hollow type
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§ k& B :AIAd AW RIS HFE - TH array using RIE dry etching & nitric wet etching[5]
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Process flow of microneedle array; (a)double side
theraml oxide deposition, (b)double side oxide plasma
enhanced chemical vapor deposition, (c)double side

oxide patterning, (d)ist front-side isotropic dry
etching, (e)front-side  anisotropic  dry  efching,
(back-side anisotropic dry etching, (g)back-side

silicone glue coating, (h)2nd front-side isotropic wet
etching, (Joxide removing

Isotropic etching Anisotropic etching(Bosch process)
Variables
Si etching Polymer deposition Polymer etching Si etching

ICP RF Power (W) 825 3000 2500 2500
C4Fs (sccm) 0.5 150 150 150
SFs (scem) 100 250 250 250

Ar (sccm) 30 30 30 30
Pressure (mTor) 23 25 60 60
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Fig. 3 SEM image of etching step: (ajafter 1st Front-side
isotropic dry etching, (b)after Front-side anisotropic
dry etching, (clafter 2nd Front-side isotropic etching
& oxide removing
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Fig. 4 Compared picture with fabricated microneedle array
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Fig. 5 SEM image of fabricated microneedle arrays
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