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Optical fibres have played a key role in the development of modern communication networks. Historically though, fibre optics were first identified in the 1950s for their unique endoscopic properties. Clearly, optical communications have established, not to say imposed, very specific standards and requirements to optical fibres which are not important for other applications so that the optical fibre’s enormous potential has yet to be fully exploited. The biomedical sector recently is demanding far more functionality and flexibility from optical fibres and optical fibre devices and the recent advent of new types of specialty fibres, which was in part driven by the telecommunication boom, has significantly widened the potential of optical fibres in this field.

Microstructured optical fibres, including the holey fibres and photonic crystal fibres, have features in their cladding which are on the same scale or smaller than the optical wavelengths which leads to highly tailorable and wavelength-dependent optical properties. Holey fibres can be made endlessly single mode, i.e. from the UV to the near infrared, and their mode field diameter can be tailored to range from 1 to 500 µm. They also possess unusual dispersion characteristics which make it possible to shift the zero dispersion wavelength down to less than 600 nm. The use of new materials such as non-oxide glasses (fluoride or chalcogenide) and polymers, as well as the combination of these materials, has also led to significant improvements in terms of functionality and wavelength range of operation.

The main objective of this project is to take advantage of the new functionalities offered by specialty fibres, namely by the microstructured optical fibres, for biomedical applications.
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