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Abstract

The aim of this study was to evaluate the effect of Casein Phosphopeptide-Amorphous
Calcium Phosphate (CPP-ACP) on surface microhardness of demineralized enamel surface of human
tooth. Twenty-six extracted human maxillary premolars were kept in 0.1 % thymol solution for 2 weeks
after extraction. The tooth was cut vertically into 2 halves; buccal and lingual using diamond tooth
cutting device. Fifty two specimens were randomly divided into 2 groups; control and experimental
groups (N = 26 each). For demineralization, all specimens were stored in 0.1 M lactic acid pH 4.8 for
4 days. All speciemens were subjected to Vicker’s microhardness measurement (VHN,, for control
group and VHN,, for experimental group). The specimens in control and experimental groups were
stored in 0.1 M lactic acid pH 4.75 for 10 minutes twice a day and then in artificial saliva at 37°C for
14 days, except that in experimental group, the specimens were applied with CPP-ACP tooth mousse
for 3 minutes before storage in artificial saliva. After 14 days storage, the VHN,,, VHN,, were measured
and AVHN, and AVHN, which were the difference between VHN,, VHN, and VHN,, VHN,, were
calculated. In control group, All the VHN are VHN,, = 242.07 kgf/mm’, VHN,, = 201.69 kgf/mm’ and
AVHN, = -40.37 kgf/mm”. In experimental group, all the VHN are VHN,, = 245.31 kef/mm’, VHN,, =
259.62 kgf/mm’ and AVHN, = 14.31 kgf/mm’. AVHN. and AVHN, were tested by paired t-test
(p = 0.05). Mean average of surface microharness of control group significantly differenced to study
group (p < 0.001). The specimens treated with CPP-ACP showed significantly more microhardness
value than those not treated (p < 0.001). It is concluded that CPP-ACP tooth mousse increased human

enamel surface microhardness.
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Table 1 Composition of materials used in this study

Materials Ingredients

Tooth Mousse” (pH = 6.6)

Glycerol, CPPACP, D-sorbitol, CMC-Na, Propylene glycol, Silicone dioxide,

Xylitol, Titanium dioxide, Phosphoric acid, Flavoring, Zinc oxide, Sodium

saccharin, Ethyl p-hydroxybenzoate, Magnesium oxide, Guar gum, Propyl

p-hydroxybenzoate, Butyl p-hydroxybenzoate, Pure water

Artificial saliva (pH = 7)

Potassium Chloride BP
Magnesium Chloride BP
Calcium Chloride BP

0.65 ¢/liter
0.058 g/liter
0.165 g/liter

Di-potassium hydrogen phosphate USP 0.804 g/liter
Potassium dihydrogen phosphate 0.465 ¢/liter
Sodium benzoate 2.0 ¢/liter
Sodium carboxymethyl cellulose BP 7.8 g/liter

Deionized water

Lactic acid (pH = 4.8) 0.1 M lactic acid
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d' o v Y ISP (74 J
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1.854P

VHN = >
d

Imgf HV Ae AAudawuuianes (kef/mm?)
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d Ao YwInLduMLeLN d1 ke d2 1ady (mm.)

JUI 1 8nwalemIue7) M2 UeNyYe9T0enAunysved Vickers Hardness Test

Figure 1 The diagonal length of the indentation from Vickers Hardness Test
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Table 2 Mean and Standard deviation (mean + SD) of the microhardness values of human enamel

surface in control and experimental groups

Group Number of VHN, VHN, AVHN
specimen (kgf/mm®) (kgf/mm®) (kgf/mm”)
(piece)
Control group 26 242.07 + 10.97  201.69 + 7.92  -40.38" + 7.97
(acid + artificial saliva)
Experimental group 26 24531 + 11.46  259.62 + 10.85  14.31" + 6.19

(acid + CPP-ACP + artificial saliva)

AVHN" and AVHN" are significantly different to each other (p < 0.001)
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Figure 2 Photomicrographs of human enamel surface using SEM at 15 kV, 2000x magnification

A. Enamel surface after deminerization

B. Enamel surface after demineralization in control group

C. Enamel surface in experimental group
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