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Cancer is recognized as a multistep process involving multiple genomic and epigenomic alterations that occur in multiple 
phases. The complexity of cancer requires multivariate assays and accurate diagnosis, prognosis and treatment monitoring. 

These processes are often slow, complex, labor intensive and with sub-optimal sensitivity. Imaging studies such as CT, MRI, 
radiography and ultrasonography often used to support the diagnosis and stage the tumor. However, despite advances in imaging 
techniques, there are a number of limitations in sensitivity leading to an inappropriately high rate of misdiagnosed cancers, and 
an intrinsic inability to prove that a suspicious abnormality is benign or malignant. This has led to the investigation of alternative 
imaging modalities, such as Raman spectroscopy for early non-invasive detection and diagnosis of different types of cancer. 
Raman spectroscopy uses visible or near-infrared light to measure a spectrum of vibrational bonds in seconds. Cancer disease 
leads to chemical and structural changes in tissue that change the vibrational spectra, and that can be used as markers of the 
disease. Moreover the technique has several advantages over biopsy analysis, including in vivo monitoring, higher sensitivity, 
easier use and an overall more accurate correlation between cell numbers detected and tumor growth and can be applied to a 
wide variety of sample morphologies such as thin sections, native tissue, soft tissue, hard tissue and body fluids. For ten years 
we have used Raman spectroscopy for the diagnosis of malignancy in children. We now propose to extend this work to other 
difficult areas where a rapid and accurate determination is not yet available such as early diagnosis and treatment outcomes 
of retinoblastoma and ocular malignancies. We will discuss the label-free optical spectroscopy techniques which are able to 
non-invasively measure the biochemistry in biological systems and their benefits and limitations, with particular emphasis on 
applications in biomedicine—both in vivo (using fiber endoscopes) and in vitro (in optical microscopes).
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