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Figure S1. TEM image of gold seeds (a) and size distribution of them (b).
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Figure S2. SEM image of the flexible substrate containing GNS- 4 at different magnification (a-
c). 
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Figure S3. Heat losses spectra of different GNS morphologies with varying branch lengths. a) 90 
nm branch length. b) 95 nm branch length. c) 100 nm branch length. d) 105 nm branch length. e) 
110 nm branch length. f) Average of all branch lengths. 
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Figure S4. SEM image of the flexible substrate containing gold nanospheres (a). SERS spectra 
of R6G with GNSP and GNS-4 flexible substrate (b).

Figure S5. The reproducibility of SERS signals of R6G with GNS-4.
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Figure S6. SERS spectra of CV at 500 nM concentration of two different spots on the same flexible 
patch (a). Stability of the GNS-4 flexible SERS substrate (b).

Figure S7. The SERS spectra of MG at the concentration from 500 nM to 0.1 nM with GNS-4 (a). 
The calibration curve of MG with GNS-4, which shows a linear relationship between SERS 
intensity at 1178 cm-1 at the concentration range from 0.1 nM to 10 nM of MG (b).
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Table S1. Literature survey for enhancement factor determination of different flexible SERS 
substrate.

Flexible SERS substrate Enhancement factor (EF) Reference
Gold nanoparticles (Au NPs) 1.3 × 105 1

Silver nanoparticles (Ag NPs) ~1.0 × 105 2

Silver nanoparticles integrated 
with microlens

107 3

Bimetallic Au@Ag plasmonic 
chip

3.14 × 106 4

AuNPs@ polyimide heating 
chips

5.5×105 5

Nanostructure array with 30 nm 
gold coating

1.21 × 107 6

Silver-nanoparticle-grafted 
wrinkled polydimethylsiloxane 

(AgNPs@W-PDMS)

6.11 × 106 7

Gold triangular nanoprisms (Au 
TNPs)

4.5 ×107 8

Silver and gold core-shell 
nanoparticles

1.07 × 107 9

Gold nanostar arrays 1.9 × 108 10

Ag Nanocubes 3.43 × 106 11

Spiky gold nanostars 6.2 ×108 This work

Table S2. Recovery percentage of the SERS measurement of CV on fish scale. *

Spiked Concentration 
(nM)

Observed Concentration
(nM)

Recovery (%) RSD (%)

100 109.3 109.3 8.8

10 9.95 99.5 5.5

1 0.89 89 6.4

0.01 0.0114 114 5.8

* The measurements were repeated three times each.
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