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The ability of various additives to protect lyophilized acid phosphatase against the deleterious effects of electron beam irradiation was investigated. At this purpose, ingredients with water-binding (e.g., lactose and sucrose) and non-water-binding (e.g., mannitol and polyvinylpyrrolidone) properties were used. The reconstituted activity of acid phosphatase was found to dramatically decrease when the irradiation dose overcomes a threshold, which is formulation-dependent. That difference has been related to a different affinity with water of the various additives and, thus, with the water-binding property of the formulation. The deactivation of acid phosphatase against irradiation seems to be directly correlated with the residual moisture of the lyophilized product and inversely correlated with the fraction of water strongly confined within the solid. In particular, the highest protection of the enzyme against irradiation was given by lactose-containing formulation, while the polyvinylpyrrolidone-based formulation gave the lowest protection. This finding was also confirmed by the fact that the number of free radicals generated by irradiation directly depends on the amount of water that is not strongly bound to the product surface. Overall, water-binding additives are preferable to non-water-binding ones in order to protect the active ingredients against irradiation. Follow-up studies should focus on the structural properties of confined water and thus on its ability to preserve the active ingredient against the deleterious effects of drying and irradiation.
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				Abstract

				The ability of various additives to protect lyophilized acid phosphatase against the deleterious effects of electron beam irradiation was investigated. At this purpose, ingredients with water-binding (e.g., lactose and sucrose) and non-water-binding (e.g., mannitol and polyvinylpyrrolidone) properties were used. The reconstituted activity of acid phosphatase was found to dramatically decrease when the irradiation dose overcomes a threshold, which is formulation-dependent. That difference has been related to a different affinity with water of the various additives and, thus, with the water-binding property of the formulation. The deactivation of acid phosphatase against irradiation seems to be directly correlated with the residual moisture of the lyophilized product and inversely correlated with the fraction of water strongly confined within the solid. In particular, the highest protection of the enzyme against irradiation was given by lactose-containing formulation, while the polyvinylpyrrolidone-based formulation gave the lowest protection. This finding was also confirmed by the fact that the number of free radicals generated by irradiation directly depends on the amount of water that is not strongly bound to the product surface. Overall, water-binding additives are preferable to non-water-binding ones in order to protect the active ingredients against irradiation. Follow-up studies should focus on the structural properties of confined water and thus on its ability to preserve the active ingredient against the deleterious effects of drying and irradiation.
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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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