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We ae aurrently developing chemistries
that are patentialy useful in the fabricaion of
biosensor arrays for use in dabetes
management, duing surgery, and in cther
clinicd environments. Spedficdly, these
amperometric sensors use oxidoreductase/redox
polymer conjugates for molealar recognition
and transduction, and use aents for the
suppresson d in vivo immune resporse such as
pay(ethylene glycol) (PEG) and its derivatives.
These comporents are then assembled to form
nanaostructured thin films, which we have shown
can be used to form eledrochemicd sensor
arrays very simply.

The first sensor fabrication scheme is
based upa electrostatic complexation between
the relevant sensor comporents. We initialy
functionalize an eledrode (gold) surface with a
negative surface darge by chemisorbing 11-
mercaptouncecanoic acid. To this negative
surface darge, we dedrostaticdly bind a
caionic osmium redox polymer. To the cationic
redox polymer, we bind an anionic enzyme.
This layer-by-layer assembly process may be
repeded as desired for the generation of a
multilayer  structure, with the resultant
nanostructures  dudied using el psometry,
surface plasmon resonance spectroscopy and
FTIR-external reflection spedroscopy. The
studies reveled that these nanacstructured thin
films were dtructuraly stable and that the
sewndary structure of the adsorbed proteins was
preserved. Red-time SPR observations of film
asembly indicaed that both proteins and redox
poymers rapidly adsorbed ornto surfaces of
oppaing charge ad that multi-comporent
adsorption acaurred, i.e. both the desired protein
and contaminants in the protein preparation
adhered to redox poymer surfaces. Combined
SPR-cyclic voltammetry also suggested that
these nancostructured films swvell and shrink in
resporse to changes in pdential. Multil ayer
structures were further stabilized by chemical

(exposure to glutaraldehyde) or phaochemicd
(exposure to UV light in the presence of a
phaoinitiator)  crosdinking. We dso
demonstrated petterning d these sensors using
micro-contact printing or phaolit hography.

In addition to the multilayer structures,
we ae developing electroadive rod-coil block
copdymers that form self-assembled, highly
ordered films on eledrode surfaces. Self-
asembling redox polymers containing Os-based
redox coupdes were produwced by first
synthesizing a poymerizable organometallic
complex followed by the living anionic
copdymerization d the redox monamer with
isoprene or alyl amine. The living anion was
then quenched to functionalize one terminus of
the podymer and the “coil” segment of the
polymer attached to a biphenyl ester “rod’
composed o three hydroxyl biphenylcarboxylic
add segments. These materials were
characterized by proton NMR, FTIR and ¢

permedion  chromatography. Cyclic
voltammetry experiments demonstrated rapid
and reversible dedrochemistry. When

concentrated onan electrode surface, these rod-
coil paymers tend to crystalize in the rod
segment, forming nanaostructured films with the
rod renocrystallite oriented to the dedrode
surface. Oxidoreductases may then be
conjugated to these nancasemblies via the
isoprene or alyl amine moieties.



