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Applications:

• Material Science

• Enviromental Sciences

• Art, Jewelery and

Forensic Science

• Biology, Biophysics and

Medicine      Nanomedicine 

1928 (descovering)

Sir Chandrasekhara Venkata Raman

1930 (Nobel prize)



Publications on Raman & Medicine/Biology 



The Raman approach for detection 

- Non invasive, Label-free technique

- Very low efficiency of the spontaneous Raman process 
(Raman cross section< 12 orders of magnitude lower than the 
absorption/fluorescence cross section) 



Coherent Raman Scattering (CRS) techniques

- Vibrational coherence enhances the Raman response by many orders of 
magnitude with respect to the incoherent spontaneous Raman process

- CRS exploits a coherent superposition of the vibrational responses from the 
excited oscillators, it is considerably more sensitive than spontaneous Raman 
microscopy, allowing extremely higher imaging speeds, up to the video rate



Raman spectroscopy for in vitro & in vivo imaging



Raman imaging

In vitro imaging on cervical cancer cells 



Surface enhanced Raman scattering (SERS)

Electromagnetic enhancement (up to 1010)

Chemical enhancement/charge transfer 
(up to 103)

single molecule detection



SERS active systems
Colloidal metal 

nanoparticles Island films
Periodic pattern by 

self-assembling: nanosphere lithography 

2D and 3D periodic nanostructures by 

photo/e-beam lithography
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Raman spectroscopy & microfluidics

- Small amount of samples confined 
within microscale channels

- Improved uniformity of molecular 
distributions

- Highly precise controlled manipulation 
of biological samples



European projects on bio-Raman
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