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Figure S1. Chemical structure of agarose.
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Figure S2. SEM image (a) and UV-Vis absorption spectrum (b) of the synthesized

Ag nanoparticles.

Table S1. The intensities and bands assignments in Raman spectrum and SERS

Main Raman Shifis {r:rﬁl )

spectrum of R6G.>

Assignment

Solid R6G SERS
618,s 609,s
769,s

1081,m 1086,w
1130w 1123w
1188w 1181,m
1282,s 1310,s
1361,s 1361,s
1510,s 1508,s
15335

1575w 1573w
1652,s 1647,.m

C-C-C ring ip bend

B(CH)
C-H str
C-H ip bend
C-O-C str
arom C-C str
arom C-C str
C-H str
arom C-C str
arom C-C str

s-strong, m-middle, w-weak, str-stretching, ip-in plane
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Figure S3. SERS spectrum of 1x10° M R6G obtained on the Ag NPs/APTES/Agar
film substrate (the red curve), and normal Raman spectrum of solid R6G (the black

curve).

SERS enhancement factor

The enhancement factor (EF) values of rhodamine 6G (R6G) is calculated
according to the following formulal:

EF = (Isers [ Ivuix) /( Nbuik | Nsers)

Where Iggrs and 1, are the vibration intensities of the SERS and normal Raman
spectra of R6G, respectively. Ny and Nsggs are the number of molecules under laser
excitation for the bulk sample, and the number of molecules for SERS, respectively.
We assumed the R6G molecules distributed evenly on the SERS substrate, NSERS

can be calculated according to the average surface density of R6G and the area of the
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laser spot. In our experiment, 5 uL of 1 x 10” M R6G solution was pipetted on the
SERS substrate, after the droplet evaporated in air, a circular spot with the diameter of
2.70 mm was formed. Hence the average surface density of R6G was calculated as
8.73 x 10"** mol/um’. The area of the laser spot was counted to be 78.5 um® according
to the diameter of the laser beam (ca. 10 pm). Therefore, it can be counted that Nszgs
has a value of 6.85 x 10™° mol. For the bulk R6G sample, the sampling volume is the
product of the area of the laser spot and the penetration depth of the laser beam (ca. 2
um). Taking the density of bulk R6G (0.79 g/cm’) into account, N can be
calculated to be 2.59 x 10™"* mol. For the typical band of 1360 cm'l, the ratio of Iggrs
and I, was about 4 : 1 (Figure S3). As a result, the EF value was calculated to be

1.51 x 10’

Figure S4. Optical photos of the agarose gel on the glass slide after molding (a), the
patterned agarose thin film after dehydration (b), and a 5 pL of liquid sample pipetted

on the array based Ag NPs/APTES/Agar film (c).
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Figure S5. SERS spectra of 1x10” M R6G on the Ag NPs/APTES/Agar film
substrates deposited with one (a), two (b) and three (c) layers of Ag NPs. The spectra
were obtained by successive measurement of 20 randomly chosen spots on each

substrate. The substrates were incubated in the R6G solution for 1 h and dried

naturally before the SERS measurement.



Electronic Supplementary Material (ESI) for Nanoscale
This journal is © The Royal Society of Chemistry 2011

!
b
e

i | o &7 cm
S aok]
70k~ 2 '%' .}.
e i 3
Aﬁak_ Em % % .}
£ sok- R s VN B
3 Month
X Aok
2
éaﬂk—_ rﬂ I
20k ! -1r'|||l Yr | {
mk-@' \ Ill'@
o ljw =
" 600 800 1000 1200 1400 1600

Raman Shift (cm’)

Figure S6. SERS spectra of 1x10° M R6G demonstrate the long-term stability of the
Ag NPs/APTES/Agar substrates, monitored from 0 to 6 months. Inset: scatter plots of
the SERS intensity of 607 cm™ band. Each data point represents the average value
from three SERS spectra of each sample. The error bar represents typical intensity

variations of each sample obtained from three measurements.
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Figure S7. SERS spectrum of 5x10™® M 4-ATP obtained on the Ag NPs/APTES/Agar
film substrate (the red curve), and normal Raman spectrum of solid 4-ATP (the black

curve).
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Figure S8. SERS spectrum of 5x10™ M 4-ABA obtained on the Ag

NPs/APTES/Agar film substrate (the red curve), and normal Raman spectrum of solid

4-ABA (the black curve).
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