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The development of a chip-based sensor array
composed of individually addressable palystyrene -
polyethylene glycol and agarose microspheres has been
demonstrated. With the gpropriate choiceof a
microparous bead, these structures can be mmbined with
micromachined sili con wafers to generate novel micro-
bead array sensors. These derivatized microspheres can be

prepared in a highly parall el manner (106 beads/gram)
using standard soli d-state synthetic methods. This fedure
combined with the use of standard lithographic
procedures cgpable of fabricating alarge number of
micro-arrays suggest that this ssnsor methoddogy may
find utility for a number of interesting appli caions
wherein inexpensive/disposable sensor elements are
needed.

The microspheres are seledively arranged in
micromachined cavitieslocdized on sili con wafers. These
cavities are aeaed with an anisotropic ech and serve &
miniaturized readion vessels and analysis chambers. A
singledrop d fluid provides sufficient analysis mediato
complete ~100assays in these microetch pits. The cavities
posses pyramidal pit shapes with trans-wafer openings
that all ows for both fluid flow through the microreadors/
analysis chambers as well opticd accessto the chemicdly
sensitive microspheres. Identification and quantitation of
analytes occurs via olorimetric and fluorescence changes
to receptor and indicaor molecules that are wvalently
attached to termination sites on the polymeric
microspheres. Spedral datais extraced from the aray
efficiently using a charge-coupled device (CCD) alowing
for the nea-red-time digital analysis of complex fluids.
The power and utility of this new mircobead array
detedion methoddogy is demonstrated here for the
analysis of complex fluids containing a variety of
important classes of analytesincluding adds, bases, metal
caions, sugars and antibody reagents.

From a caeful inspedion of the cmponent
feaures of the taste chip system along with those
associated with the mature, maaoscopic methods, some
of the alvantages of the taste chip approach become
apparent. The important considerations here ae &
follows. First, current generation of taste chips employ
~280um diameter beads which possessinternal volumes
of ~10nl and these spheresreside in containers (i.e.
etched well s) with volumes of ~30 nl. These low volume
elements combined with fluidic channels cgpable of
providing flow of 2 ml/min with passage of reagents
through “drains’ at the bottom of ead well, lead to a
very efficient delivery of reagents and washes. Ina
typicd experiment, >50,000well-dead volumes are used
to rinse away excess reggents as compared to the 2-3
washes for commonly exploited enzyme-linked
immunosorbent assay (ELISA) methods. Significant
reduction in the taste chip badkground signal is obtained
with the fluidic channels and drain feaures. Seand, in
contrast to ELISA in which antigen-antibody interadions
are built up from and limited by asingle layer on the

bottom surfaceof the well, the taste chip total analysis
system benefits from the use of porous beads. This
feaure dlows for the use of significantly higher relative
amounts of cgpture ayents. Moreover, the signal is
locdized in a anfined volume dl owing for the
production of larger signals. Third, fluids are transported
rapidly into the analysis chamber using a presaure driven
flow or caill ary forces. The adive transport of reagents
and small effedive feaure sizes of the cmponents used
here dl ow for the more rapid delivery of the reagents
and washes. Slow steps associated with diff usion of
reggents over maaoscopic distances, which is prevalent
with the majority of the system. Finaly, the aility to
complete afull assay at each bead site dlowsfor the
simultaneous execution of multiple trials. This capadty
provides more acarate results through signal averaging
and allows for multiplexed testing to occur as
demonstrated here for the initial established methods, are
minimized with taste chip cardiactheme chip.

Thetaste chip adaptation of immunologicd
assays described here has yielded a functional
miniaturized platform that exhibits assay charaderistics
(analyticd range, detedion threshold and coefficient of
variance) superior, in many respeds, to the mature
maaoscopic analogs. Adaptations of the taste chip
methoddogy to important multianalyte immunoassay
systems for the aeas of human hedth, veterinary
sciences, environmental testing, drug monitoring, toxin
detedion, military and food/ beverage processng are
currently in progress.
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