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a b s t r a c t
Bone integration of orthopaedic or dental implants and regeneration of damaged bone at the surgical site
are still unresolved problems in prosthetic surgery. For this reason, biomimetic surfaces (i.e. both inorganic
and biological bioactive surfaces) represent a challenge for bone implantation. In this research work
a hydrolase enzyme (alkaline phosphatase) was covalently grafted to inorganic bioactive glass and glass
ceramic surfaces, in order to impart biological bioactivity. The functionalized samples were analysed by
means of X-ray photoelectron spectroscopy in order to verify enzyme presence on the surface. Enzyme
activity was measured by means of UV–visual spectroscopy after reaction with the natural substrate.
Scanning electron microscopy–energy-dispersive spectroscopy observations allowed monitoring of the
morphological and chemical modification of the materials during the different steps of functionalization.
In vitro inorganic bioactivity was investigated by soaking samples in simulated body fluid. Enzymatic
activity of the samples was tested and compared before and after soaking. Enzymatic activity of the solution
was monitored at different experimental times. This study demonstrates that alkaline phosphatase
could be successfully grafted onto different bioactive surfaces while maintaining its activity. Presence of
the enzyme in vitro enhances the inorganic bioactivity of the materials tested.



Alkaline phosphatase grafting on bioactive glasses and glass-ceramics / Verne', Enrica; Ferraris, Sara; VITALE BROVARONE, Chiara; Spriano, Silvia Maria; Bianchi, Cl; Naldoni, A; Morra, M; Cassinelli, C.. - In: ACTA BIOMATERIALIA. - ISSN 1742-7061. - STAMPA. - 6:(2010), pp. 229-240. [10.1016/j.actbio.2009.06.025]
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Bone integration of orthopaedic or dental implants and regeneration of damaged bone at the surgical site
are still unresolved problems in prosthetic surgery. For this reason, biomimetic surfaces (i.e. both inorganic
and biological bioactive surfaces) represent a challenge for bone implantation. In this research work
a hydrolase enzyme (alkaline phosphatase) was covalently grafted to inorganic bioactive glass and glass
ceramic surfaces, in order to impart biological bioactivity. The functionalized samples were analysed by
means of X-ray photoelectron spectroscopy in order to verify enzyme presence on the surface. Enzyme
activity was measured by means of UV–visual spectroscopy after reaction with the natural substrate.
Scanning electron microscopy–energy-dispersive spectroscopy observations allowed monitoring of the
morphological and chemical modification of the materials during the different steps of functionalization.
In vitro inorganic bioactivity was investigated by soaking samples in simulated body fluid. Enzymatic
activity of the samples was tested and compared before and after soaking. Enzymatic activity of the solution
was monitored at different experimental times. This study demonstrates that alkaline phosphatase
could be successfully grafted onto different bioactive surfaces while maintaining its activity. Presence of
the enzyme in vitro enhances the inorganic bioactivity of the materials tested.
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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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