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Open questions

 What is the role of Na*ions
* How P,O. affects bioactivity
First steps of Hench’s mechanism

Micro-calorimetry
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What is the origin of the bioactivity?
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Multilevel MM/QM approach for
bioglasses
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Bulk properties of the two models

Bioglass SiO, P,O. CaO Na,O
45S5 48.1 3.7 22.2 25.9
77S 77.7 3.7 18.5 0

80 atoms
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Bioglass SiO, P,O. CaO Na,O
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Vibrational properties of 4555 ®Bioglass
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Surface generation - Methodology
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Exposed lons and surface energy

Eform . Eslab T [(nXEHZO) T EBulk]

H,O0 n

Surface 45S5 77S
chemical species gp ac bc ab ac bc
'Na*] 17.3 24 9.4
(Ca?*] 3.5 6.8 9.4 0 9.7 12.2
[ 346 , 548 31.5 3.1 12.9 12.2
NBO] AU

pal p
E. .. (klJ/mol)/H,0 172.0 4584 124.5 -7.8 5.2 25.9

Berardo, E.; Pedone, A.; Ugliengo, P.; Corno, M.; Langmuir, 2013, 29, 5749



Surface species
45S5 77S

* Orthosilicate group (ab surface) « 2M RING (ac surface)
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What is the role of rings on the surface?

 Water in interaction with a 2M ring (ac surface):

5

Berardo, E.; Pedone, A.; Ugliengo, P.; Corno, M.; Manuscript in preparation



Water as a probe: 4555 and 77S surfaces

* One water molecule in interaction with 45S5 surfaces (energies in kJ/mol):
ab Surface ac Surface bc Surface

e One water molecule in interaction with 77S surfaces:

Berardo, E.; Pedone, A.; Ugliengo, P.; Corno, M.; Manuscript in preparation



Effect of a monolayer of waters

Average interaction BOTTOM
Surface n° H,0 BEC
45S5 ab 17 72.2
45S5 ac 16 71.5
45S5 bc 15 62.6
77S ab 16 60.2
77S ac 17 67.8
77S bc 16 64.3

Berardo, E.; Pedone, A.; Ugliengo, P.; Corno, M.; Manuscript in preparation
Cerruti, M.; Magnacca, G.; Bolis, V.; Morterra, C.; J. Mater. Chem., 2003, 13, 1279



Effect of a monolayer of waters

Average interaction
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Berardo, E.; Pedone, A.; Ugliengo, P.; Corno, M.; Manuscript in preparation
Cerruti, M.; Magnacca, G.; Bolis, V.; Morterra, C.; J. Mater. Chem., 2003, 13, 1279



Effect of a monolayer of waters

For two 45S5 surfaces we
observed the splitting of a

water molecule during
relaxation

Average interaction

Surface n°H,0 BEC
45S5 ab 17 72.2
4555 ac 16 71.5
45S5 bc 15 62.6
77S ab 16 60.2
77S ac 17 67.8
77S bc 16 64.3
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Berardo, E.; Pedone, A.; Ugliengo, P.; Corno, M.; Manuscript in preparation
Cerruti, M.; Magnacca, G.; Bolis, V.; Morterra, C.; J. Mater. Chem., 2003, 13, 1279



Water splitting process on ab surface
45S5 °BIOGLASS
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Water splitting process on ab surface
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