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❖Bioactive glasses (BGs) react and dissolve
when in contact with physiological fluid,
producing hydroxy carbonate apatite (HCA)
on its surface, that bonds to both bone and
soft tissues(1)(2).

❖Ti4+ incorporated into BG improves thermal
properties and biocompatibility, but often
slows down HCA formation, especially in
high concentration (3).

❖BGs can be made via sol-gel using a
precursor like tetraethylorthosilicate (TEOS),
and their reactivity can be optimized by
changing the TEOS to water ratio (R) and
the catalyst used.

INTRODUCTION

❖ To synthesize BGs containing a high
concentration of titanium without
slowing down HCA formation.

AIM

❖We hypothesize that optimizing R, can
improve the reactivity of BG with as high as
10%mol titanium concentration.

HYPOTHESIS

H2O 
Ethanol

TEOS
Catalyst

Titanium isopropoxide
Ca(NO3)2.4H2O

Age at 37oc 
for 2 days 

Air dry 
for 24hrs

Calcine @700oc 
for 6hrs

Final 
product

METHOD

1 hr.

❖10 mol% TiO2 can be incorporated into
BGs with fast HCA formation, by
optimizing R values

❖These TiO2 BGs are expected to be
able to improve bonding to bone and
soft tissues.

❖Future work would involve
investigating the effect of our glass
samples on protein adsorption and
cellular activities.

CONCLUSION

STRUCTURAL CHARACTERIZATION

REACTIVITY TEST IN SIMULATED BODY FLUID (SBF)

10 20 30 40 50 60 70

N
um

be
r 

of
 c

ou
nt

s

2θ (degree) 

R=4

R=20

R=12

R=4

R=48

R=28

Acid catalyzed

Base catalyzed

Fig. 1. XRD spectra showing changes in the structure of the glasses 
at different R values for acid (R=12 showed optimum changes with 
respect to crystallinity) and  base catalyzed samples.
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Fig. 6. XRD spectra showing reactivity after 7 days immersion in SBF 
for acid catalyzed (R=12 being the most reactive) and base catalyzed 
(R=28 being the most reactive) glass samples

TEXTURAL CHARACTERIZATION

Fig. 5. CI of formed HCA after 7 days immersion in SBF for acid 
catalyzed (R=12 being the most reactive) and base catalyzed 
(R=28 being the most reactive) glass samples
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Fig. 2. Si-NBO bonds  present for acid and based catalyzed samples at 
different R values, calculated from their corresponding IR spectra
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Peak Analysis

Fitting Results

BaseLine:Line

Adj. R-Square=9.97603E-01 # of Data Points=1764

Degrees of Freedom=1749SS=1.60918E-01

Chi^2=9.20056E-05

Date:5/15/2022Data Set:[Book2]"NH4OH-R=28-AM-2.0"!C"Normalized1"

Peak Index Peak Type Area Intg FWHM Max Height Center Grvty Area IntgP

1 Gaussian 45.81226 65.63735 0.66746 458.88039 16.98415

2 Gaussian 154.57962 146.83048 0.98902 1061.32411 57.30788

3 Gaussian 28.92909 86.7266 0.31336 923.22021 10.72499

4 Gaussian 19.60153 106.9228 0.17222 823.45252 7.26695

5 Gaussian 20.81285 86.92779 0.22493 1197.51686 7.71603
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Fig. 3. % fractional contribution of individual connectivity signal to overall signal
of NMR spectra, showing differences in the chemical environment of the silicon
nuclei at different R values for acid and base catalyzed samples.
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