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On-Chip Liquid Chromatography-Based Chemical Sensing

Qing He, Changlin Pang, Yu-Chong Tai, *Weixing Lu, and *Chih-Ming Ho
Caltech Micromachining Lab — http://mems.caltech.edu
*UCLA Microsystems L ab — http://ho.seas.ucla.edu

ADstract

We have developed an iIntegrated 1on-exchange liquid Sgna 2 C
chromatography chip, which Is integrated with column, frits/filters, B
Injector and conductivity detector. On-chip separation and detection of 0.:: — J\ /\
anions in water (~25ppm) have been successfully demonstrated. To our

" Time

knowledge, this is the first demonstration of beads-packed column liquid Sample Chromatography Column  Separated Components

chromatography on-a-chip. Besides conductivity sensing, we are also
developing a Surface Plasmon Resonance (SPR) based chemical sensor, @ Compound A /\ Compound B I Compound C

for its exceptional sensitivity and miniaturization capability. Figurel. Chromatography Principle
igurel. y Princi
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Liquid Chromatography (LC) is i Surface plasmons are Target
one of the most powerful and versatile | longitudinal  electron-density y
separation  techniques. However, | oscillations at Interface of a
comparing to eectrophoresis, little is s ‘ metal and a dielectric medium. = !:>
published about miniaturizing LC Cotomnl . Surface plasmon  resonance Y Fluid
system onto a single chip. The two | 1 \‘ 1 occurs by optical excitation X \y\
main reasons are the lacks of: (1) a Q& Filter S 1 only if the wave of incoming
process to Integrate  various \ light Interacts with the free fFigyre 3. Grating coupler with
components of an LC system; and (2) . L s clectrons of the metal and If the  |ight coming from the back. The
nigh-pressure . microfluidics  for Sensor SEME  energy and momentum of the target molecules interact with
oumping liquids through densely- / incident light beam correspond the grating surface coating and
nacked beads column. This work . to those of the surface 9enerate signals. SPR has very
attacks both problems. out J Column % plasmons. high surface sensitivity.

Figure 2. Integrated LC Chip
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