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The continue request in medical field of methods for the diagnosing and the monitoring of diffuse pathologies like cancer, Alzheimer and muscular dystrophy, has pushed the scientific research to focus its interest in  he design of biosensors for fast and in-situ assays. Although several typology of biosensors has been proposed, label-free immunosensors are good candidates in the biomarkers detection thanks to a high bio-selective recognition and a simple read-out.
This thesis presents the research activity about the design, fabrication and testing of an immunosensor based on a Si3N4 2-D photonic crystal (PhC) in membrane configuration and further optimizations of the fabrication process of PhC membranes for biosensing applications.
The structure has been optimized by means of the finite difference time domain method (FDTD) in order to achieve peaks of reflectivity in the visible-near infrared spectrum. Subsequently, a nano-fabrication protocol exploiting e-beam lithography and dry/wet etching has been optimized, obtaining high resolution structures. Finally, the immunosensor has been functionalized with a layer of antibodies for the detection of the IL-6 protein and experimental tests has been performed, achieving a sensitivity of 1.5 pg/ml. A further step has been the optimization of the fabrication processes of PhC membranes for biosensing applications and their transferring from rigid substrate to flexible polymeric layer in order to achieve high integrable and biocompatible devices.
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				The continue request in medical field of methods for the diagnosing and the monitoring of diffuse pathologies like cancer, Alzheimer and muscular dystrophy, has pushed the scientific research to focus its interest in  he design of biosensors for fast and in-situ assays. Although several typology of biosensors has been proposed, label-free immunosensors are good candidates in the biomarkers detection thanks to a high bio-selective recognition and a simple read-out.
This thesis presents the research activity about the design, fabrication and testing of an immunosensor based on a Si3N4 2-D photonic crystal (PhC) in membrane configuration and further optimizations of the fabrication process of PhC membranes for biosensing applications.
The structure has been optimized by means of the finite difference time domain method (FDTD) in order to achieve peaks of reflectivity in the visible-near infrared spectrum. Subsequently, a nano-fabrication protocol exploiting e-beam lithography and dry/wet etching has been optimized, obtaining high resolution structures. Finally, the immunosensor has been functionalized with a layer of antibodies for the detection of the IL-6 protein and experimental tests has been performed, achieving a sensitivity of 1.5 pg/ml. A further step has been the optimization of the fabrication processes of PhC membranes for biosensing applications and their transferring from rigid substrate to flexible polymeric layer in order to achieve high integrable and biocompatible devices.
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					simulazione ASN

					
				

				
					Il report seguente simula gli indicatori relativi alla propria produzione scientifica in relazione alle soglie ASN 2023-2025 del proprio SC/SSD. Si ricorda che il superamento dei valori soglia (almeno 2 su 3) è requisito necessario ma non sufficiente al conseguimento dell'abilitazione.
La simulazione si basa sui dati IRIS e sugli indicatori bibliometrici alla data indicata e non tiene conto di eventuali periodi di congedo obbligatorio, che in sede di domanda ASN danno diritto a incrementi percentuali dei valori. La simulazione può differire dall'esito di un’eventuale domanda ASN sia per errori di catalogazione e/o dati mancanti in IRIS, sia per la variabilità dei dati bibliometrici nel tempo. Si consideri che Anvur calcola i valori degli indicatori all'ultima data utile per la presentazione delle domande.

La presente simulazione è stata realizzata sulla base delle specifiche raccolte sul tavolo ER del Focus Group IRIS coordinato dall’Università di Modena e Reggio Emilia e delle regole riportate nel DM 589/2018 e allegata Tabella A. Cineca, l’Università di Modena e Reggio Emilia e il Focus Group IRIS non si assumono alcuna responsabilità in merito all’uso che il diretto interessato o terzi faranno della simulazione. Si specifica inoltre che la simulazione contiene calcoli effettuati con dati e algoritmi di pubblico dominio e deve quindi essere considerata come un mero ausilio al calcolo svolgibile manualmente o con strumenti equivalenti.
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