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The Optimum Addition Ratio of Nano Hydroxyapatite to Glass lonomer Dental Cement
(Changes in Demineralization Resistance and Bonding Strength of Light Cured
Glass lonomer after the Addition of Nano Hydroxyapatite in Various Ratio)
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——Abstract

The aim of this study was to evaluate changes in demineralization resistance and bonding strength of light
cured glass ionomer after the addition of nano hydroxyapatite in various ratios. Fuji II LC GIC (GC Co., Japan)
was used as the control group and also as a base material for experimental group. HA was mixed into the RMG-
IC at various ratio to create a HA-LLC GIC mixture, preparing six experimental groups, i.e. 5%, 10%, 15%,
20%, 25%, 30% HA-LC GIC. According to the results, the bonding strength increased due to the addition of
HA, showing the maximum value at the 15% nano HA group (p < 0.05). Under CLSM observation after 4 days
of demineralization, the HA groups were more resistant to demineralization compared to the control group. No
significant difference was observed between HA groups. In analysis through SEM, the HA groups showed at-
tachment of granular materials and decreased demineralized tooth surfaces under influence of HA particles.
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Table 1. Sample identification of light cured glass ionomer cement
Sample I. D. LCGIC Weight% of HA

Control Fuji ILC™ 0
HA-5 Fuji ILC™ 5
HA-10 Fuji I LC™ 10
HA-15 Fuji [1LC™ 15
HA-20 Fuji I LC™ 20
HA-25 Fuji [1LC™ 25
HA-30 Fuji I LC™ 30

LC GIC =light cured glass ionomer cement, HA = hydroxyapatite
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Table 2. Content's ingredients of acid buffer solution (pH 5.0) Table 3. The depth of cured portion (n=3)
. Molecular weight ~ vol. Weight  Content Range (mm) Median (mm)
TR (g/mol) (ml) © (mM) Control 3.15~325 3.20%
CaCl, 110.98 1500 0.3662472 22 HA-5 2.88 ~3.09 2.90
NaH,PO,2H,0 156.01 1500 0.51 22 HA-10 2,68 ~2.79 2.76
CH,COOH 60.05 1500 4.503942 50 HA-15 247~259 248
HA-20 222~234 232
HA-25 1.99 ~2.11 2.08
HA-30 1.36 ~1.57 1.45%
HA = hydroxyapatite
* : Statistically significant difference set at critical value = 3.038 by Dunn
procedure
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Table 4. Flexural strength measurement by universal testing machine

(n=5)

Median (MPa) Range (MPa)

Control 30.21* 29.44 ~35.06
HA-5 20.93* 17.93 ~24.53

HA-10 30.98* 24.68 ~39.41
HA-15 49.28* 45.63 ~52.31
HA-20 17.29% 16.20 ~ 19.65
HA-25 23.40 21.49 ~26.66
HA-30 24.62 21.08 ~27.90

HA = hydroxyapatite

* : Statistically significant difference set at critical value = 3.038 between
control and HA-20, HA-5 and HA-15, HA-10 and HA-20, HA-15 and
HA-20 by Dunn procedure

(minimum flexural strength = 20 MPa)
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Table 5. Bonding strength to dentin (n=5)
Median (MPa) Range (MPa)
Control 7.33% 6.60 ~8.61
HA-5 891 8.78 ~9.21
HA-10 9.81 8.69 ~10.14
HA-15 11.12% 8.80 ~12.32
HA-20 7.18* 6.80~7.88
HA-25 7.50% 5.61~7.93
HA-30 7.44% 6.05~8.42

HA =hydroxyapatite

* : Statistically significant difference set at critical value = 3.038 between
control and HA-15, HA-15 and HA-20, HA-15 and HA-25, HA-15 and
HA-30 by Dunn procedure
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Fig. 1. SEM image of fracture surface after measuring bonding strength (X 200).
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Fig. 3. SEM image of the sagittally sectioned enamel surface adjacent to the cement after acid demineralization (X 2000).
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