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Plasmonics,  the  study  of  interaction  between  light  and  metal-dielectric  structures 
(generally  sub-wavelength),  has  been  exploited  significantly  in  the  past  for  various 
applications. The speaker will  discuss how plasmonic structures can be applied in the 
study of proteins and human cells. Subsequently, the potential use of these IR plasmonic 
structures for cancer diagnosis (distinguishing cancerous from non-cancerous cells) will 
be also shown. The advantages as well as the limitations of plasmonic structure enhanced 
IR spectroscopy vis-a-vis traditional labelling techniques will also be presented. The talk 
will include a discussion about a technique complimentary to IR spectroscopy, namely 
SERS,  and how it  can be used to  interrogate  the oxidation state  of  protein molecules 
attached to a nanoparticle surface. In particular, the change in the oxidation state of an 
important heme protein, Cytochrome c, using SERS will be demonstrated. The techniques 
presented are very generic and can be used for understanding the basic phenomenon in 
many other biological systems like in the adhesion of cells to biomaterial surfaces under 
external  stimulus  as  well  as  for  understanding the  formation and composition of  the 
‘protein’ corona.
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