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Figure S1. Optical images of AgNPs-PDMS substrates prepared with different concentrations
(0.002% ~ 0.5%) of APTES. Two parallel samples were prepared for each condition. Also, both
AgNPs (pale gray) and AuNPs (yellow) were used for modification.



Figure S2. SEM images of AgNPs-PDMS substrates prepared with 0.01% (a) and 2% (b) APTES
modified PDMS.

Calculation of enhancement factor (EF) of the optimized SERS substrate:
EF has been widely used for characterization of SERS activity of the fabricated substrate. In
this work, R6G was selected as the probe molecule. EF of the optimized AgNPs-PDMS substrate

for R6G was calculated following the widely adopted method in literature reports [1,2]:

I I
EF = sers/ Ipuik
Nsers/Npuik

where Isers and Inux are the peak intensities at 1358 cm™ of SERS and normal Raman spectra of
R6G, respectively. Nsers and Ny are the estimated number of molecules under laser excitation for
the estimated number of molecules adsorbed on SERS substrate and the bulk sample, respectively.
We assumed the R6G molecules distributed evenly on SERS substrate. Therefore, Nszrs can be
estimated according to the average surface density of R6G and the area of the laser spot. In this
experiment, 2.5 uL of 100 ng mL™! (2.26 x 10" mol L") R6G solution was pipetted on the substrate.
After drying, a circular spot with the diameter of 1.80 mm was formed. Thus the average surface
density of R6G was estimated to be 2.22 x 10" mol um™. The area of the laser spot was calculated
to be 7.07 um? according to the diameter of the laser beam (ca. 3 pm). Therefore, the estimated
Nsers has a value of 1.57 x 10" mol. For the bulk sample of R6G, the sampling volume depends on
the area and penetration depth (ca. 4 pm) of the laser beam. Taking the density of bulk R6G (1.15 g
cm™) into account, N is calculated to be 7.36 x 10*mol. For signal intensity at 1358 cm™!, the
ratio of Isgrs and Ipux 1s approximately 3.5 : 1 (see Figure S1). As a result, the EF value of the
substrate for R6G was estimated to be 1.64 x 10°.

Adapted with permissions from Ref. [1, 2]. 2012, the Royal Society of Chemistry.
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Figure S3. SERS spectrum of 100 pg L' R6G on AgNPs-PDMS substrate (red curve); and Raman

spectrum of R6G powder acquired under the same condition (black curve).
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Figure S4. Normalized SERS (red curve) and Raman (black curve) spectra of three tested pesticides:

thiram (a), malathion (b) and phoxim (c).
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