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Goals

Applying Nano-CEMMS: The Next Generation 
Combinatorial Chemistry Technology

Mapping to Center’s Objectives

Fundamental Questions/Challenges

Research Plan

Research Results

Broader Impact

Future Efforts

• Incorporate existing nanofabrication technology into new 
applications, including ultra large scale combinatorial 
chemistry.

• Can reliable/reproducible SERS measurements be achieved 
with substrates fabricated using nanoreplica molding 
process?

• Can nanoreplica molded SERS substrates be used to detect 
analyte molecules with high sensitivity and specificity?

• Demonstrate that nanoreplica molding process can be 
utilized to make low-cost, large-area surface enhanced 
Raman scattering (SERS) substrates for combinatorial 
chemistry and bioassay applications.

Photonic crystal nanostructures 
fabricated on flexible plastic 
sheets using nanoreplica
molding process.

• Fabricate 2-D metal nanoparticle structure using nanoreplica
molding process and perform experimental verification using 
Rhodamine 6G (R6G).

SEM images of Ag coated nanoparticle substrates.

Professor: Brian Cunningham
Graduate Student: Charles Choi

4.2b

Schematic of a combinatorial library being formed (w/ 
Hergenrother).

• Enhanced high throughput combinatorial biomolecular
screening with high degree of molecular identification.

• Increase molecular detection sensitivity through 
incorporation of < 50 nm metal nanoparticles.

• Perform small molecule bioassay screen using nanoreplica
molded SERS substrates..

Plot of relative SERS intensity 
(I(d)/I(dmax)) as a function of nano 
particle spacing d for 1 �éM R6G.  

SERS spectra of R6G molecules 
ranging from 10 nM to 100 �éM on 
the substrate with d = 17 nm and 1 
mM R6G on the reference surface.

• SERS enhancement factor (averaged over the entire beam spot):

d = 17 nm d = 33 nm

d = 59 nm d = 84 nm

d = 0 nm

Diagram of the 
nanoreplica molding 
process.

Schematic of SERS detection instrument setup.

6
31

1

91
1 1016.3

101)1370(
101)1370(

´=
´

´
== --

--

cmI
cmI

NI

NI
EF

referencemM

nM

volref

surfSERS


