
Accepted Manuscript

In vitro biocompatibility of new bioactive lithia-silica glass-
ceramics

Juliana K.M.B. Daguano, Mariana T.B. Milesi, Andrea C.D.
Rodas, Aline F. Weber, Jorge E.S. Sarkis, Marcos A. Hortellani,
Edgar D. Zanotto

PII: S0928-4931(17)34021-3
DOI: doi:10.1016/j.msec.2018.09.006
Reference: MSC 8869

To appear in: Materials Science & Engineering C

Received date: 18 October 2017
Revised date: 5 August 2018
Accepted date: 3 September 2018

Please cite this article as: Juliana K.M.B. Daguano, Mariana T.B. Milesi, Andrea C.D.
Rodas, Aline F. Weber, Jorge E.S. Sarkis, Marcos A. Hortellani, Edgar D. Zanotto , In vitro
biocompatibility of new bioactive lithia-silica glass-ceramics. Msc (2018), doi:10.1016/
j.msec.2018.09.006

This is a PDF file of an unedited manuscript that has been accepted for publication. As
a service to our customers we are providing this early version of the manuscript. The
manuscript will undergo copyediting, typesetting, and review of the resulting proof before
it is published in its final form. Please note that during the production process errors may
be discovered which could affect the content, and all legal disclaimers that apply to the
journal pertain.

https://doi.org/10.1016/j.msec.2018.09.006
https://doi.org/10.1016/j.msec.2018.09.006
https://doi.org/10.1016/j.msec.2018.09.006


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

 

1 
 

IN VITRO BIOCOMPATIBILITY OF NEW BIOACTIVE LITHIA-

SILICA GLASS-CERAMICS 

 

Juliana K. M. B. Daguano1, Mariana T. B. Milesi1, Andrea C. D. Rodas1, Aline F. 

Weber1, Jorge E. S. Sarkis2, Marcos A. Hortellani2, Edgar D. Zanotto3 

1
Grupo de Ciência e Tecnologia de Biomateriais, Centro de Engenharia, Modelagem e Ciências Sociais 

Aplicadas, Universidade Federal do ABC, São Bernardo do Campo, SP, Brazil 
2
Grupo de Caracterização Química e Isotópica, Instituto de Pesquisas Energéticas e Nucleares-IPEN-

CNEN/ SP, Universidade de São Paulo, São Paulo, SP, Brazil 
3
Laboratório de Materiais Vítreos, Departamento de Engenharia de Materiais, Universidade Federal de 

São Carlos, São Carlos, SP, Brazil 

 

ABSTRACT 

 

Glass-ceramics based on the Li2O-SiO2 system have been extensively used as 

restorative dental materials due to their excellent chemical durability, aesthetics, 

inertness in the buccal environment, and high fracture strength; but they are not 

bioactive. On the other hand, all known bioactive glasses show ability to bond to 

bone, teeth and cartilage coupled to osteoconduction and osteoinduction, but 

their fracture strength and toughness are rather low. The aim of this study is to 

develop and evaluate the in vitro biocompatibility of a new type of (bioactive and 

strong) lithia-silica glass-ceramic. For these purposes, two types of glass-

ceramics based on a multicomponent lithia-silica system were studied: lithium 

metasilicate (LM) and lithium disilicate (LD). The in vitro bioactivity study was 

conducted in a SBF solution, before and after different times of immersion; the 

new materials were analyzed by XRD, FTIR, and SEM. Some samples were 

subjected to in vitro biodegradation tests to quantify the release of lithium and 

the weight loss. Cytotoxicity, adhesion, and cell proliferation on different 

samples were examined by using the Methyl Tetrazolium salt (MTS) and 

Alizarin Red. For ~ 40%vol. crystallinity, lithium metasilicate was detected as 

the major phase, whereas for ~ 80%vol. crystallinity, lithium disilicate was the 

major phase. The LD proved to be strong (3p-bending strength of 233 ± 12 

MPa) and bioactive after 14 days of immersion in SBF. In terms of lithium ion 

release, the LD was outside the toxic range (> 8.3 ppm). The LM and LD are 

not cytotoxic. The LD shows the best cellular adhesion and proliferation, leading 

to the formation of a mineralized matrix after 21 days. These results clearly 
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