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The presentation will describe the efforts of the group in DIT to develop the 

applications of vibrational spectroscopy for disease diagnostics and beyond, into the 

realm of in vitro characterisation of the effects of external agents, including 

chemotherapeutic agents and nanomaterials. 

The potential of vibrational spectroscopy, both Raman scattering and FTIR 

absorption, for label free screening and analysis of disease onset and progression is 

well established, and applications in cervical tissue biopsies and cytological samples 

will be described. In skin samples, the relative merits of the two techniques will be 

compared and contrasted, demonstrating that Raman spectroscopy provides 

significantly better spectral and spatial resolution. In skin tissue sections, Raman can 

be employed to profile the different layers of the epithelium, and to monitor the 

effects of solar radiation damage, demonstrating that the techniques can be used to 

analyse the early onset of tissue dysfunction at a molecular level.  

In cervical cell lines, spectroscopy can discriminate between cells of different 

degrees of infection with the Human Papilloma Virus, and it is demonstrated that 

partial least squares regression can be employed to correlate the changes in the 

spectral profiles to both HPV copy number as well as the upregulation of the protein 

p16INK4A. 

In a lung adenocarcinoma cell line, the action of the commercial chemotherapeutic 

agents cisplatin and vincristine can be characterised on a subcellular level using 

Raman spectroscopy. Characteristic spectroscopic signatures of groove binding and 

intercalation can be identified and differentiated, and the direct chemical effects of 

the action of the drug can be differentiated from the indirect physiological effects. 

Multivariate regression models can be established to compare the efficacies of the 

different chemotherapeutic agents. 

In the field of nanotoxicology, Raman spectroscopy can be demonstrated to be an 

effective monitor of the cellular response, but also as an effective technology to 

localise and identify the nanoparticles subcellularly, as well as to explore the local 

environment of the nanoparticle and thus probe the subcellular trafficing and 

mechanisms of response. 

Vibrational spectroscopy is thus demonstrated to represent a truly label free probe of 

cellular responses beyond the realm of disease diagnostics. 
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