
1

Supplementary information

Rapid ultra-sensitive diagnosis of clostridium difficile infection using a SERS-based lateral 
flow assay

Waleed A. Hassanain,a Julia Spoors,b Christopher L. Johnson,b Karen Faulds*a, Neil Keegan,*b 
and Duncan Graham*a

a Department of Pure and Applied Chemistry, Technology and Innovation Centre, University 
of Strathclyde, Glasgow, G1 1RD, United Kingdom.

*Corresponding authors’ E-mail: duncan.graham@strath.ac.uk, karen.faulds@strath.ac.uk 

b Diagnostic and Therapeutic Technologies, Translational and Clinical Research Institute, 
Newcastle University, Newcastle-Upon-Tyne, NE2 4HH, United Kingdom.

*Corresponding author E-mail: neil.keegan@ncl.ac.uk

Electronic Supplementary Material (ESI) for Analyst.
This journal is © The Royal Society of Chemistry 2021

mailto:duncan.graham@strath.ac.uk
mailto:karen.faulds@strath.ac.uk
mailto:neil.keegan@ncl.ac.uk


2

BA

53
4

52
8

0

0.1

0.2

0.3

0.4

0.5

400 500 600 700 800

Ex
tin

ct
io

n

Wavelength (nm)

AuNPs solution 528 nm
SlpA SERS nanotag 534 nm 52

8 53
1

0

0.1

0.2

0.3

0.4

0.5

400 500 600 700 800

Ex
tin

ct
io

n

Wavelength (nm)

AuNPs solution 528 nm
ToxB SERS nanotag 531 nm

Figure S1. Extinction spectra of AuNPs and SERS nanotags of (A) SlpA and (B) ToxB.   
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Figure S2. Average results of (A) DLS measurements, and (B) zeta potential analysis (n=3) for 

AuNPs and SERS nanotags of SlpA and ToxB. Error bars indicate standard deviations from 

three measurements. 
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Figure S3. SEM images for the prepared gold nanoparticles from different spots. 
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Figure S4. Bar charts for the dynamic ranges of the calibration curves used for the 

quantification of (A) SlpA and (B) ToxB. Error bars indicate standard deviations from three 

measurements. All the SERS measurements were carried out using a handheld Raman 

spectrometer equipped with a 638 nm laser excitation source at 5 mW laser power with an 

acquisition time of 0.5 s at ORS mode.  

 


