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Fabrication of 3-D microchannel for biomems and
micro systems application

Kwang-Seok Yun®

Abstract

This paper reports a new technology to implement complex PDMS microchannels, which are simply constructed using
three-dimensional photoresist structures as mold for PDMS replica process. The process utilizes LOR resist as a sacrificial
layer to levitate the structural photoresist and multi-step exposure to control the thicknesses of photoresist structures.
Various shapes of photoresist structures were successfully fabricated. Using the PDMS replica method, the three-
dimensional photoresist structures are demonstrated to be applicable for implementing complex microchannels in PDMS.
In addition, more complex multilevel microchannels are constructed by bonding two PDMS layers with just single PDMS

alignment.
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Fig. 1. Microstructures fabricated with LOR resist and
positive photoresist.
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Fig. 2. Fabrication process for 3-dimensional positive
photoresist structures.
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Fig. 3. SEM picture of suspended 3-dimensional photo-

resist structures.
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Fig. 4. (a) Microfabricated photoresist structure with sole-

noidal shape and magnified view. (b) PDMS
microchannel and cross-sectional view.

29 s ook R A SR 95 o8
olg-aod A=l $25eYe oa%

DMS =4
Hojer

4 4 =

B Ao, 33k e A HER 0%

3k PDMS 4 #H-& o]-&3te], 535 PDMS 2
5 7] AFE 4 JS-S B AgE AL 3
2k gade) FAE A FEAE Y8 fl8ke]
LORE g0 2 Algetdlon, 578 7hvute] &
& 5 285 sk Ao AL s 2 7]
HE Ak Az 73 35 PDMS 29
WS AR B A TheFelal E-34sk 33k PDMS
FR2ES AFE = Sk PDMSE Y] Hol o] Fof
A= 3] PDMS 713 o] 323 Feo] 2=
7hesh she] By A3 7|wate] Ago R 47 Al

J. Sensors Soc., Vol. 15, No. 5, 2006



58

PDMS Microchannels

Photoresist Structures
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Fig. 5. Various types of photoresist structures and multi-
level microchannels
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