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 Raman, SERS and stimulated Raman scattering (SRS) are techniques that can be 

used to provide a rich amount of information on a number of different biological 

systems.  This presentation will cover the use of Raman, SERS and SRS spectroscopy to 

understand more about the biological nature of cancer and in particular lipid changes in 

response to drug treatments.  Data will be presented on the use of Raman spectroscopy 

to understand more about the effect of small molecule drugs on cancer cells relative to 

non-cancer cells and in particular on the lipid synthesis.  To achieve this, we have used 

2D mapping in the high wavenumber region and ratiometric analysis used to understand 

the effect of small molecule drugs on the increase or decrease on lipid synthesis on 

prostate cancer cells (Figure 1).  The results have shown some interesting selectivity for 

a particular small molecule relative to a normal cell in that this small molecule has a 
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preference for a cancer cell and appears to up regulate the lipids.  This was a very 

simple approach to understanding the effect of small molecule drugs and the data 

presented will show how Raman spectroscopy and ratiometric analysis can be used to 

provide an accurate analysis on the effects of small molecule drugs on cancer cells and 

whether further in depth testing of the efficacy of these drugs as anti-cancer agents 

should be pursued.1  A second area of investigation involves using tumour sections and 

analysis of the lipid changes to understand more about the mechanisms of resistance to 

treatment regimes.  These two examples show how Raman spectroscopy can be used to 

probe biology and provide useful data to inform future experiments and thinking.   

 

 

 

Figure 1. Ratiometric Raman imaging of intracellular lipid distribution. Representative 

examples of fixed cell regions mapped using a Raman microscope for two prostate 

cancer cell lines, PC3 and PNT2, treated with DMSO (control), or a lipid altering drug. 

After processing in Wire 4.1 and MATLAB®, false color images of the ratio of peak 

intensity at 2851 cm-1 and the sum of the peak intensities at 2933 cm-1 and 2851 cm-1 

were created as a reflection of lipid/(protein + lipid) ratio. White areas represent 

background regions of the map that were omitted after selecting cellular regions. Cells 

were mapped using 532 nm, 0.5 s acquisition, 15 mW laser power, 1 cm step size in x 

and y and a spectral center of 3000 cm-1. Example regions of high intensity, potentially 

corresponding to lipid droplets, are indicted using arrows. Spatial coordinates on images 

are in cm.1 

 

[1] Jamieson, L., Wetherill, C., Faulds, K., Graham, D.  Chemical Science, 2018, 9, 

6935-6943. 
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