BIOCOMPATIBLE PHOSPHATE GLASSES AND FIBERS WITH OPTICAL FUNCTIONALITIES
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Introduction: In recent times, the growing interest toward multifunctional materials for biomedical applications has led to the investigation of phosphate glasses, since they can be properly designed to be at the same time biocompatible, resorbable and with optical properties. This intriguing combination of features paves the way towards the development of interesting solutions for drug delivery, neural growth and photodynamic therapy.
Materials and methods: A series of phosphate glasses with different compositions was fabricated, then thermally and optically characterized. Additional characterization concerning the dissolution tests in simulated physiological conditions (phosphate buffered saline solution, pH = 7.4 at 37°C) was performed following standard test protocols. The glasses were synthesized by melt-quenching technique and then, on selected compositions, core/cladding optical fibers were obtained by preform drawing.
Results: All glasses resulted to be homogeneous and crystal free. Their thermal stability was demonstrated by differential thermal analysis measurements and the prepared glasses showed an optical transmission window ranging from 200 to 2000 nm. The glasses demonstrated solubility in biological fluids and possibility to be processed into fibers. Different types of fiber configurations were successfully fabricated and tested: single glass fibers, holey fibers, and single-mode and multi-mode optical fibers. For the fabrication of optical fibers, the core glass was cast into a rod form, while the cladding glass, with lower refractive index, was shaped into a tube by casting the molten glass into a rotational casting mold. The optical loss of the fibers was measured by cut-back technique as 2 dB/m at the wavelength of 1300 nm, in line with typical phosphate glass optical fibers.
Discussion: The glasses developed for this study are suitable for fiber drawing and are soluble in simulated biological environment. The fabricated optical fibers demonstrated good transparency in the near infrared biological optical window and in the visible region, up to the near UV, thus opening possibilities for disinfection of tissues and excitation of new types of fluorophores. The attenuation of the fibers in the near infrared was the lowest among biocompatible optical waveguides, thus demonstrating that bioresorbable optical devices are feasible.


