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Abstract – This report discusses the method for the fabrication of 
microchannels. Microchannel production is a two step process.  
First, soft photolithography methods are implemented to 
fabricate a reusable mold.  The mold is then used to create the 
microchannel, which consists of polydimethylsiloxane, or PDMS, 
and glass.  Bio-related applications are also discussed.  
 

I. INTRODUCTION 
 Microfluidics is an innovative and multidisciplinary field.  
The behavior of fluid flow on a microscale differs greatly 
from that of macrofluidics and these differences can be 
beneficially exploited.  Microchannels are commonly 
fabricated from polydimethylsiloxane, or PDMS.  The 
chemical and physical properties of PDMS allow for useful 
functionality and tolerances below 0.1 μm [1]. 
 

II. METHODOLOGY 
A. Mold Fabrication 

Microchannel fabrication begins by creating a reusable 
master mold.  The mold substrate is a glass slide.  The slide is 
cleaned in a piranha solution (H2SO4:H2O2) [2, 3].  A rinse in 
deionized water follows. The clean glass slide is dried using 
filtered-compressed nitrogen, and dehydrated at 120°C for 
thirty minutes.  Cleaning and dehydrating will prolong the life 
of the master mold [3]. 

  Four mL of Epoxy-based SU-8 photoresist from 
MicroChem Corp (Newton, Massachusetts) is spin-coated at 
300 rpm with an acceleration of 83 rpm/s for 10 seconds and 
then to 3,000 rpm at 415 rpm/s for 30 seconds, per the 
manufacturer’s instructions [3].  The SU-8 coated glass is then 
set on a perfectly level surface for 20 minutes to allow the 
photoresist to smooth out.  This will allow for even heating of 
the SU-8 in the steps that follow.  The mold is ramp heated 
from 50°C to 95°C at 2°C/min for 23 minutes and then held at 
95°C for six minutes.  Ramp heating is implemented for all 
heating processes to prevent thermal stresses which may cause 
cracks in the mold and reduce its life.   

A photomask is placed in contact with the SU-8 for the 
photolithography procedure.  The photomask was created by 
first modeling the channel geometry in CAD and then printing 
this geometry on transparent medical film using a high  

 
 

FIGURE 1. Schematic for microchannel fabrication procedure 
 
resolution printer.  The photomask must be in direct contact 
with the SU-8.  If there is any gap between the mask and the 
SU-8, a widening of the pattern on the final mold will result 
due to diffraction of the UV light exposure which follows [4].  
The SU-8 is exposed for 45 seconds in an ELC-500 (Bethel, 
Ct.) UV light exposure chamber.  This yields the necessary 
240 mJ/cm2 of exposure energy for a 50 μm thick SU-8 film 
on a glass substrate [3].    
 Post exposure baking takes place immediately after UV 
light exposure in order to cross link the exposed film.  The 
SU-8 slide is ramp heated from 50°C to 95°C at 2°C/min for 
23 minutes and then held at 95°C for six minutes. MicroChem 
SU-8 developer (Newton, Massachusetts) is used to remove 
any unexposed SU-8 from the glass substrate.  The mold is 
developed for six minutes [3] while being agitated on a shaker 
at 150 rpm.  After an isopropyl alcohol rinse the mold is 
complete.      
 
 



 

B. Microchannel Fabrication 
 Dow Corning Slygard 184 silicone elastomer and curing 
agent (Philadelphia, Pa) is thoroughly mixed 10:1 by weight 
[1, 2].  The PDMS is poured on top of the mold to the desired 
thickness.  The PDMS is degassed in a vacuum for five 
minutes and then the chamber is vented.  The PDMS is then 
heated to 70°C for thirty minutes [4].  After curing, the PDMS 
is peeled off of the mold and an inlet and outlet is created 
using a biopsy punch. 
 The PDMS negative relief and a clean glass slide are placed 
face up in a Diener Femto plasma asher (Reading, Pa.).  
Vacuum conditions are created and held for five minutes.  
Oxygen at 25 psi is introduced and the plasma asher is run for 
three minutes.  This procedure oxidizes the surface of both the 
PDMS and the glass, and surface-oxidized PDMS and glass 
will form a bond [1].  It is important that no mechanical stress 
is applied to the PDMS or glass; otherwise the surface 
modification will diminish.  After the two surfaces are placed 
in contact with one another the channel is heated to 70°C for 
ten minutes to allow for full bonding [1].  The microchannel 
fabrication is now complete.   
 

III. APPLICATIONS 
 There are an unlimited number of microchannel 
applications and in this account two specific bio-related 
applications performed in the authors’ lab are briefly 
discussed.    
 Microchannels are used in a bio-related application in this 
lab, for rapid separation and detection of pathogens, e.g. 
E.coli.  The microchannel is designed with a chemically 
functionalized filter just before the outlet.  In these 
experiments the filter is functionalized to allow E.coli 
antibodies to adhere.  Fluorescent particles known as quantum 
dots are also functionalized to adhere to E.coli antibodies.  
E.coli is passed through the microchannel.  The antibodies on 
the surface of the functionalized filter capture the E.coli which 
passes through.  Functionalized quantum dots are then passed 
through the channel.  The quantum dots adhere to the E.coli 
on the filter.  This effectively creates a fluorescent marker for 
the E.coli which aids in detection and quantification.  The 
filter is removed, analyzed, and the amount of E.coli is 
quantified.  This method may prove to be useful in detecting 
E.coli in recreational and fishing waters more rapidly than 
methods currently being implemented.   
 Microchannels are also used in this lab for drug delivery 
research.  Agarose gel is a material commonly used to 
simulate brain tissue.   A microchannel is filled with Agarose 
gel and a quantum dot solution is introduced.  The diffusion of 
these particles through the channel simulates the diffusion of 
certain drugs through brain tissues.                     
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