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The quick and cost-effective quantitative detection of drugs in biological fluids (e.g., blood, plasma, 

urine) is an active research area. High-Performance Liquid Chromatography (HPLC) certainly plays a 

relevant role. However, the use of spectroscopic methods based on light scattering and plasmonics 

(e.g., Surface Enhanced Raman Spectroscopy – SERS) has recently emerged as a promising and 

complementary approach. Compared to HPLC, SERS can provide molecular-level information with 

minimal sample preparation and consistently lower times and costs. The quick quantification of drug 

concentration in biological fluids is expected to significantly help in the clinical practice. Indeed, it 

would increase the capability to check for the compliance of the treatment that is mandatory 

information to assure a good quality of life in patients. Recent results will be presented on the use of 

nanostructured gold substrates to quantitatively detect apomorphine (APO), a drug against Parkinson’s 

and Alzheimer’s diseases, and carbamazepine (CBZ), an antiepileptic drug. 

From the experimental point of view, one of the major challenges is the reproducibility of the SERS 

signal. The use of noble metal substrates produced by plasma laser deposition (PLD) [1-4], thanks to 

their controlled nanostructure, has allowed to significantly improve the situation compared to the use 

of colloids obtained by standard chemical routes (e.g., Lee-Meisel colloids). 

However, the interpretation of the observed SERS also proves to be challenging. This is particularly 

evident when chemisorption processes are operating and the SERS signal does not resemble the 

normal Raman counterpart. The selection of the appropriate molecular model and theoretical approach 

can significantly foster the interpretation of otherwise puzzling experimental results. The intriguing 

case of CBZ will be examined in details. 
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