We describe the development of nanostructure technology for surface-enhanced Raman scattering (SERS) applications. We illustrate the development of a variety of sensors and a multi-label DNA mapping technique using SERS method and instrumentation. This research area involves the development of metallic nanoprobes
that can produce SERS effect for ultrasensitive biochemical analysis. The intensity of the normally weak Raman scattering process is increased by factors as large as 10°-10'2 for compounds adsorbed onto a SERS substrate, allowing for trace-level detection. The SERS nanoprobe technology has been incorporated in several
fiberoptic probe designs for remote analysis. As an example of the application of this technique to biomedical analysis, we show the use of DNA probes based on SERS labels for gene detection and DNA mapping. The detection method uses nanostructured metallic substrates as SERS-active microarray platforms. The SERS
probes can be used to detect DNA targets via hybridization to DNA sequences complementary to these probes. The probes do not require the use of radioactive labels and provide sensitivity, selectivity and excellent label-multiplex capability. The SERS technique has great potential for use in simultaneous multi-analyte labeling

for biomedical imaging.

Y I I TR

v E

o = .

0ol
u".-‘l Y

TR G )
. Wavenunber
9585
) Whesdambn 11
k%o 4

HyBridization Tengin Selector —
ratiorm tunable e, prism,arating.) _Raman Shit

(©  imaging and Wavelengi
Selector Opii

E1D

Hybridization
Plaiorm

Ry
petegor § A | e
o 1 A= o 104X

(e




