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Developing microfluidics and bioMEMS

lay N. Sasserath and David Fries

A processing technology offers alternatives for designing and manufacturing

microcomponents.

VI mansfactueers sse slways loaking

For ways 1o improve the performance
of their products and reduce overall
production costs. Using mierosloe-
tromechanical systems (MEMS) may be
one way. MEMS are esseatially
microchips that have sinisturized com-
plex sysseams into a small package, The
mujosity of MEMS are fabricated by
wing processes for manufactsring sil-
icam products, such as the electranics
that are found in personal campatcrs
and cell phones,

MEMS are also used for bicmedical
applications and are called either
ioMEMS or microfluidies, which use
liquid flow s part of their normal op-
erstion.! Examples of microfusdics in-
elude misfatere biochemical rescrion
chambers, lab om a ehip, snd micro.
electrode asays.® Since these compe-
nents do ot have the same properties as
other MEMS, they cannot be made
using the same processes, Manufactur
exs have therefore had to use other fab-
rication methods and ieckniques, Mask.
tess phatolithography is ane such techuique for
prototyping and develupisg bioMEMS and microfuidics.

Key Differences

In order to understand the challenges that biomedical
mumufacturers cncewstcr, if is mecessary to compare the
processes that are used to produce bioMEMS and mi-
crofuidies with

Slagle mlcsuiic chaams that wan whmmmmﬂn
Microhuidics can be rapldly protstped usisg mankless phatelithography, aliowing foe
Easinr Gevalepment of rrw devices.

10 $txrt with low-cost materials. Examples of sshitsatss
that are used in BioMEMS and microfluidics include
glass slides, polypropylene and ather polymeric materis
als, and rigid plastics that have topography.

Skze Features. While manufacturing processes for sl
ican products strive for higher densstics and small, sub-
micron eomerie, MoMEMS and microuidis ehen

I'lbﬂu‘lw |Il|l ! The mmpunm- highlight the mm-

ccvomic considerssions.
Substrates and Materiab, While ulxuu product fab-
theators use primarily standard, silicon

amd Lurger featsres. Since many
blmlmlh m(l as red blood cells, that are used in
BioMEMS and microfhaidics tend 10 be large, ﬂir m.-
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Figara 3. & thin- il pucose mositor compaseet.

from an s ight
the sysbem using & wlyrhmmm: white light source.

A directly coupled aptical delivery system ensutes of-
fictent 1ramsfer of the image 1o the Sman Filter sub-

Figre 4,
assembly, which incorporates all of the optical and elec-
fronic components necessary Lo transfer an image onto
the swhstrale. The projected image is free of distortion
and is umiform throughout the exposure arca. The light
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CantactiProximity Printing: & comman method af
photclithagraphy thet seplovi & photomask to tramfer
& mastar image ta 4 pabstrate. Typical procenes require
that the mink be held very chobe 19 the subitrate Being

. forhigh
throughput and eme of use.

Monstandard Substrate: Any wsbstrate wsed for mi-
Shoscapic that i not # silicon

aly come in contact with the subitrate uring expoues
frontact printing).
Exposure; in & photolithegraphy process, the 1tep st

waafer.

o transter an hu.nn .w-lmmnm-d-r or other

phetenin.

=
ragiy process. Typically,

Mask for Photomask): & glass plate that i selectively
patterned with cheome or anather opague materisl. The
matk i uved 1o transer 4 maiter image to 4 Wicon water
of ther substrate.

mmwmmm it that
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and baking steps.

The characteristic of a material that
cauen 1§ 13 change properties whn eaposed to lgiht.

nals and other parts within
1o be Largs. In addition, the materisls from ik m-e-;

wafers, bioMEMS and microfluidics makers are often
faried o work with sossilicon materiats. ¢ The reasons
for this resarictian ischude the incompatitility of silicon
with mamy biological fuids, and th .

1o process if
they st Largor and thicker. The result is that many of the
cssential pieces of process equipment used i produc-
Ing silicon products are ned noeded for bioMEMS and

fubsicai
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Substrate: The base material that i preceised to marn.

P e e Aok

shase,
Mhinimum Feature Sive: The smaliest line or space itypl-  Time of Expasure:
cally messaired in micrans) that can be resalved by an a rpabre e of
of

g B o
Manachramatic Stepper: A system used for the expo- Wafer:
s apin Such Wafers are typicalty made of silicon and
ploy @ ingle axpure wavelangih to provide small-  are round.
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