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Figure S1. Characterisation of silica shell A. Extinction spectra and B, SERS spectra of Au-DIPY-NP 
(black) and Au-DIPY-SiO2-Ab NP (red). SERS spectra collected with a 785 nm laser excitation, 40 mW 
laser power, 1 second acquisition.
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Table S1 Size and zeta potential of gold nanoparticles (Au NP) and gold nanoparticles encapsulated in 
silica (Au-SiO2 NP) when incubated with 5, 10 and 15 µL of serum. The values are the average and 
standard deviation of three measurements. 

Sample Size (nm) Zeta potential (mV)
Au NP 56 ±2 -34 ± 1
Au NP +5 µL of serum 1836 ± 287 0.1 ± 0.2
Au NP + 10 µL of serum 2046 ± 473 62 ± 25
Au NP + 15 µL of serum 2869 ± 309 21 ± 20
Au-SiO2 NP 68 ± 1 -24 + 1
Au-SiO2 NP +5 µL of serum 90 ± 4 -13.3 ± 1
Au-SiO2 NP +10 µL of serum 92 ± 4 -10 ± 1
Au-SiO2 NP +15 µL of serum 101 ± 8 12 ± 1
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Figure S2 Characterisation of conjugates A.  Normalised extinction spectra and B, SERS spectra of Au-
DIPY-SiO2 NP (black) and Au-DIPY-SiO2-Ab NP (red).  SERS spectra collected with a 785 nm laser 
excitation, 40 mW laser power, 1 second acquisition.
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Figure S3 Results of SERS-LFIA run with serum spiked with A. 0 ng/mL, B. 25 ng/mL and c. 100 ng/mL of 
K18 on Day 0. The figure shows an image of the SERS-LFIA, the SERS spectra taken from control line 
(black) and test line (red) with T/C ratio and the linear regression analysis of control vs test intensity 
and associated equation of line with the gradient (slope) output shown in red The SERS signal of the 
test and control lines were measured using a Wasatch Photonics HRR with 785 nm laser excitation, 3.6 
mW laser power and 1 second acquisition.  
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Figure S4. Bar chart showing the results of a triplicate calibration study performed using sera 1, 2, and 
3. Comparison of A. test line intensity, B. ratio (T/C), and C. slope output. Calibration curves of spiked 
K18 concentration plotted against D. test line intensity, E. ratio (T/C), and F. slope. Data points 
represent the average ± standard deviation obtained from the three sera. 
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Figure S5. SERS spectra of test line from SERS -LFIA run on Day 0 with serum samples spiked with A. 0 
ng/mL, B. 25 ng/mL C. 100 ng/mL.  Each sample was run in triplicate. The SERS signal of the test lines 
were measured using a Wasatch Photonics HRR with 785 nm laser excitation, 3.6 mW laser power and 
1 second acquisition

Table S2 Maximum and average inter-assay performance values for each method 

Analysis 0 ng/mL 25 ng/m L 100 ng/m L Overall inter-
assay 
performance

Peak intensity ≤ 35 % (19 %) ≤20 (13 %) Mostly below ≤20 
% (12 %)

15 %

Ratio ≤40% (20 %) Mostly below ≤20 
% (11 %)

≤18 % (9 %) 14 %

Slope ≤21 % (11 %) ≤17 % (9 %) ≤12 % (6 %) 9 %
FDA acceptance Acceptable Pass Pass Pass


