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Proposed Title of the research: 

New materials for biomedical optical sensors: design and development of fast-responding, reversible and low-hysteresis optical devices for real-time monitoring of blood parameters.

Keywords: (3) 

sensors, optical fibers, materials

Research objectives: --(max 10 rows)

The research aims at a fruitful combination of materials science with electronics, for the design and development of innovative optical sensors, mainly devoted to the biomedical field, for the fast monitoring of blood parameters (i.e. pH, pO2, pCO2, etc). The Student will achieve the necessary skills in materials science for the design of new materials to be coupled with plastic optical fibers, ensuring a fast and reversible response of the sensor in real conditions, and appropriate skills in optics, measurement science and electronics in order to be able to design a complete optical set-up to respond at specific needs. 

Proposed  research activity --(max 10 rows)

The design and development of innovative, fast and reversible sensors based on plastic optical fibers will start from the evaluation/definition of the features (chemical, physical, mechanical, etc.) presently achieved by the sensors available on the market. On these bases, new targets will be set, and the materials able to ensure the goal will be tailor-designed, purposely synthesised and characterized, and coupled with optical plastic fibers. Materials will be mainly developed within the spectrum of organic-inorganic hybrids and hydrogels. The sensors performance, in terms of sensitivity and kinetics of response, will be electronically tested in lab-scale set-ups and with real biomedical instruments for Bio-fluids monitoring. Grate care will be also devoted to the optical/electronic design, signal processing and metrological characterization of the sensor to obtain a complete measuring system. 
Supporting research projects (and Department )

DIMA, UNIMORE - Department of Materials and Environmental Engineering

DII, UNIMORE

Possible connections with research groups, companies, universities..

Materials for opto-electronic applications are currently undergoing deep investigation world-wide, on both academic and industrial sides.

Established connections for the development of this research:

- Polytechnic Institute of New York University, Brooklyn (NY, USA)- Laboratory of molecular dynamics for the investigation of molecular features of optically-responsive materials (prof. Jovan Mijovic)

- Department of Chemistry of UNIMORE – Electroanalysis Laboratory for the development of sensors with optical and electrical coupled responses (prof. Renato Seeber)

- …
(*) optional

(**) optional/ to be completed on the second year

