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Prof. Larry Hench

University of Florida

45S5 bioactive glass
(46.1Si0,-26.9Ca0-24.4Na,0-2.5P,05 in mol%)
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Bioglass® (45S5 bioactive glass)
IKEET)NF4 K Cayp(PO,4)g(OH),
B-USEE=hIL>DL B-Caz(PO4), ne¢

(Bio-glasses edited by Jones and
Clare, 2012)
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FI1G. 1. Four-week-old chicks on silicon-supplemented diet (left) and low-silicon basal
diet (right) (Carlisle 1972).

(Carlisle E.M., 1986)
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45S5 bioactive glass
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58S bioactive glass
(60Si0,-36Ca0-4P,05 in mol%)
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Boactive glass
conditioned medium

(Xynos ID. et al., 2001)

(Gough JE. et al., 2004)
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APTES after hydrolysis and condensation

CaCl,+*2H,0
MgSO,-7H,0
a-MEM I9eTe
Si=0ppm
Ca=75ppm

Mg = 25 ppm

E> xSi:x=10~70 (ppm)

yCa:y =150~ 450
zMg : z=50 ~ 500

s EER xSi-yCa

AF 2 InsEH xSi-zMg

<) A F S Atk
MC3T3-E1 yCa-zMg
(5.0 X 104 cells/ml)

100 pL S 3 h ]
I _- xSi-yCa-zMg
96 plate! === -
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Fig. MC3T3-E1 cell numbers after 3 hours of culture in ion containing media.

(Obata A. et al., J Biomed Mater Res Part A, 2019)
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Pobsarved (%)

Fig. Adhered cell numbers cultured for 3 hours in ions containing media.

(Obata A. et al., J Biomed Mater Res Part A, 2019)
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(J.C. Wataha, et al, 1992)
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(Obata A. et al., J Biomed Mater Res Part A, 2019)
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(Obata A. et al., J Biomed Mater Res Part A, 2019)
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1TEOS + 2EtOH

+ 0.05HNO; (molar ratio)
o Poly(vinyl butyral) (PVB)
RT, Stirring (1 h) + EtOH (PVB : 10 wt%)
Ca(NO3) '4H20, AgNO3

RT, Stirring (24 h) RT, Stiring (2 h)

40 °C , Aging (17 h)

Mixed (1 h) (1:1[w/w %]) »H:[? JWX

(mol ratio) Electrospinnig ;
Si0,: CaO :Ag,0 | |I
70 :(30-x) : x Drying (50 °C, 1 d)
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Thermal stabilization (5 h) [f;‘gg ggg (J

70S(30-x)CxAg (x=0, 2)
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Fig. Photographs showing the morphology of 70S30C sol electrospun at different
relative humidity values (A) 27%, (B) 35%, (C) 55% and (D) 65%.

(Norris E., ..., Obata A. et al., Biomed Mater, 2020)
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600 °C 650 °C 700 °C 800 °C
N = XA e

70S28C2Ag

diffrent stabilization te}ﬁperatures.

Temperature Mean diameter
(°C) (nm)

600 °C 3.68 £ 1.17
650 °C 3.96 = 1.35

Table
Silver mean diameter in
70S28C2Ag samples from TEM 700 °C 12.5 =+ 1.29

images at different stabilizing

temperatures_ 800 °C 25.98 += 12.29

(Ju Q. ..., Obata A. et al., Biomater Adv, 2022)
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Table Specific surface area (m?/g) at
different stabilizing temperatures.

Pre-
calcination

600
650
700
800

(Ju Q. ..., Obata A. et al., Biomater Adv, 2022)

5.35 12.6
11.0 25.6
20.6 18.6
35.6 17.7
12.9 10.3
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Fig. Number (log CFU/mL) of E.coli after 24 h cultivation
with the 70S30C (0Ag) and 70S28C2Ag (2Ag) samples
with different calcination temperatures. (dotted line; the
level of Control sample before cultivation) (* p < 0.05 vs
Control@24 h).
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JuQ, ..., Obata A. et al., Biomater Adv, 2022)
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