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ABSTRACT

Coral calcium is a boasting natural product and dietary supplement which is considered a source
of alkaline calcium carbonate, this study is a comparative study, comparing the remineraliztion
effect of the new product of coral calcium with that of nano hydroxyapatite. Methodology: a total
of 35 extracted molars were collected, examined and sectioned to obtain 70 sound enamel discs,
all discs were numbered and examined by scanning electron microscope coupled with Energy
Dispersive Analysis of X-rays(EDAX) for mineral content, subjected to artificial caries and mineral
content was re measured, discs were divided into 7 groups according to the remineralizing agent
used, where groups 1 to 3 used 10, 20, 30 % nanohydroxyapatite gel respectively, groups 4 to 6
used 10, 20, 30 % coral calcium gel and group 7 with no reminieralizing agent (control group).
All groups were re-examined by EDAX after remineralization, data were calculated and tabulated.
Results: all groups showed statistically significant drop in calcium level after artificial caries, all
groups showed statistically significant rise in calcium content after re mineralization except for the
control group, groups 1 and 5 showed the highest increase in calcium level after re mineralization.
Conclusion: coral calcium can be considered a comparative product to nano hydroxyapatite
regarding re mineralization of enamel initial carious lesions.
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INTRODUCTION to fermentable dietary carbohydrates, thus when

) ) . . sugar enters a cariogenic biofilm it is secreted to
Mineral loss (demineralization) or gain

acids by bacterial metabolism, the biofilm mineral

(remineralization) by tooth surface is a dynamic saturation drops, the biofilm attracts minerals from

physicochemical process that occurs following (oth surface in order to compensate this drop, and
the formation of a biofilm on the tooth surface  demineralization occurs @. A drastically low pH for

by oral bacteria ", which is afterwards subjected tooth minerals dissolution remains for a while, then it
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returns to physiological limits when sugar exposure
phase stops @. Therefore, when the pH is elevated
and the supersaturating conditions are regained, a
certain amount of lost minerals can be reabsorbed by
enamel @. This process is named remineralization,
which occur by re-deposition of calcium and
phosphate found in bio-film fluid or by direct action
of salivary calcium and phosphate. Repetitions of
mineral dissolution phase will eventually exceed
the ability of oral fluids to compensate mineral loss,
and dental caries will start with its first clinical sign
which will appear as a white spot lesion ©.

The modern dental practice is focusing on
prevention and minimal intervention, and the
replacement of lost tooth substances with biomimetic
material which is considered as one of the
fundamentals of minimal intervention dentistry®,
with the goal of re-mineralizing an incipient lesion
rather than extensive surgical replacement. Several
methods were introduced to re-mineralize an early

tooth structure loss 7.

Fluoride have been known to be effective in
the prevention of the incipient enamel lesions in
the presence of calcium and phosphate ions, as
it advances the development of fluorapatite ®.
However, the re-mineralization of initial enamel
lesions within the concept of mineral intervention
dentistry led to the introduction of several agents
and compounds as bio-active formulation of tri-
calcium phosphate bioactive glass, Recaldent
(CPP-ACEP) stabilize high concentration of calcium
and phosphate ions together with fluoride ions at
the tooth surface ©, also another technology in re-
mineralization using the unstabalized amorphous
calcium phosphate ACP or Enamelon which applies
calcium ions (calcium sulphate) and phosphate ions
(ammonium phosphate), sometimes in the presence
of fluoride ions, it was claimed that the formation
of ACP intra-orally rebuild tooth enamel through
re-mineralization (10). Another technology using
a bio-active glass containing calcium phosphate
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(Novamin) where manufacturer claims that the
glass particles release calcium and phosphate ions
intra-orally to promote re-mineralization. !

Therefore, the aim of our study was using recent
natural products for re-mineralization of early
caries enamel lesions, Coral calcium which are
marine invertebrates secreting calcium carbonate
to favorably regulate the pH of the ocean water
surrounding them, creating a hard skeleton shelter,
with many coral building coral reefs. The mineral
skeleton secreted by coral also contains magnesium
and many other trace minerals naturally found
in the ocean, making coral minerals a broad
spectrum mineral supplement. Calcium carbonate
are geometrically structured mineral arrangements
created by a living organism making them organic
minerals with unique properties. The latest advanced
imaging science shows that they have organic matrix
molecules embedded in the mineral crystals.

Our study was done to compare the re-
mineralizing effect of Coral calcium with nano-
hydroxyapatite with different concentrations using
energy dispersive X-ray (EDAX) to evaluate the
degree of deposition of calcium on enamel surface
after creating an early caries enamel lesions.

METHODOLOGY

Specimen preparation: 35 human third molars
extracted for orthodontic treatment reasons were
collected, examined under stereomicroscope
(Olympus SZH10 - Olympus Optical do Brasil,
Ltda., Sdo Paulo, SP, Brazil) for cracks and flaws,
cleaned and polished by means of a manual dental
scaler, polishing paste and rotating brush. Roots
were removed by a diamond stone and pulp tissues
were eliminated. Teeth were cut by a microtome
(ISOMET™ 1000, Buehler) to obtain 70 sound
enamel discs. Discs were coated with acid resistant
colored varnish except for a Imm diameter area and
stored in distilled water.

Initial mineral content examination: mineral
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content was measured before any treatment by the
mean of scanning electron microscope coupled with
EDAX

Artificial caries: samples were individually
immersed in 10 ml of a demineralizing solution
of pH 4.3 without agitation at 37°C for 14 days
where the solution was changed every other day.
The solution contained: 0.1 mol/l lactic acid buffer,
(Carbopol ® 980 - DEG
Importadora de Produtos Quimicos Ltda., Sao
Paulo, SP, Brazil), 0.03 ppm F and 50% saturated
with hydroxyapatite (Gen-phos HA - Hospitalia

0.2% polyacrylic acid

Cirtirgica Catarinense Ltda., Floriandpolis Santa
Catarina, Brazil) at pH 5.0. To avoid fungal growth in
the demineralizing solution, 0.18% methylparaben
was added to it.

Secondary examination: mineral content was re
measured after artificial caries

Specimen and reminiralization:

grouping
specimen were divided equally into 7 groups
according to the remineralization gel applied,
groups 1 to 7 were remineralized by: 10, 20, 30 %
nano hydroxyapatite, 10, 20, 30 % coral calcium

and a control group respectively.
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Final examination: mineral content was re
measured after re mineralization

Data calculation and evaluation: calcium levels
were calculated, mean values were obtained and
percentage of change was calculated to detect the
re mineralization ability of each gel.Data were
explored for normality using Kolmogorov-Smirnov
and Shapiro-Wilk tests and showed parametric
(normal) distribution.

One-way ANOVA followed by Tukey post hoc
test was used to compare between more than two
groups in non-related samples.

RESULTS
Calcium change results:

A statistically significant difference was found
between (Control) and each of (Group 1), (Group
2), (Group 3), (Group 4), (Group 5) and (Group6)
where (p<0.001).

Also, a statistically significant difference was
found between (Group 5) and each of (Group 2)
and (Group 3) where (p=0.040) and (p=0.028)
respectively.

No statistically significant difference was found
between any other pair.

TABLE (1): The mean, standard deviation (SD) values of calcium of different groups.

Calcium

Variables Before caries After caries After remineralization

Mean SD Mean SD Mean SD
Group 1 (10% nano) 4641 2.81 2424 2.70 4561 327
Group 2 (20 % nano) 46.67 3.14 26.35 401 4381 351
Group 3 (30% nano) 4557 0.96 26.79 3.92 4331 1.84
Group 4 (10% cc) 4529 2.81 2720 3.17 4432 327
Group 5 (20% cc) 44 43 332 2439 255 47.61 271
Group 6 (30% cc) 4572 2.19 26.86 4.85 43.64 483
Group 7 (Control) 4748 1.88 26.29 1.64 28.13 5.05
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TABLE (2): The mean, standard deviation (SD) values of percentage of change of calcium of different

groups.
Calcium
Variables Change Percentage of change
Mean SD Mean SD
Group 1 (10% nano) 21.37 5.50 46.39 9.25
Group 2 (20 % nano) 16.26 3.13 38.24 7.64
Group 3 (30% nano) 15.72 321 37.09 8.08
Group 4 (10% cc) 17.12 3.04 38.62 6.00
Group 5 (20% cc) 2322 3.70 48.64 595
Group 6 (30% cc) 16.78 3.05 39.06 6.19
Group 7 (Control) 2.04 1.01 7.26 3.67
p-value <0.001*
*; significant (p<0.05)  ns; non-significant (p>0.05)
( Calcium )
Percentage of change
60.00%
50.00%
40.00%
30.00%
20.00%6
10.00%6
o-00% Group 1 Group 2 Group 3 Group 4 Group 5 Group 6 Gl?i 7
L (10% nano) (20% nano) (30% nano) (10% cc) (209 cc) (30% cc) (Control) )

Fig. (1): Representing percentage of change of calcium levels for all groups before and after application of remineralizing gel.

DISCUSSION

Many products are used nowadays in the
remineralization after the understanding of initial
caries lesions that can be remineralized with the
deposition of calcium and phosphate instead of the
surgical intervention 1?. Nano sized hydroxyapatite
provides a high level of biomimetic properties by
its structure, composition and physico-chemical

properties, which in turn could represent the key

element for remineralization ", This research
was done to investigate the effect of a natural new
material, coral calcium on the remineralization of
initial caries enamel lesion and comparing it with
the nanohydroxyapatite which was documented
in many researches its remineralization effect.
Coral calcium which is the calcium carbonate, also
contains 75 trace minerals which includes yielding

calcium, phosphate and magnesium.
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Results showed that there was statistically
significant difference between after caries and
after remineralization in all groups except control
group, in which the highest mean value was found
in before caries followed by after remineralization.
It was found that all groups had the effect of
remineralization with the highest amount of calcium
and phosphate precipitation in the enamel surface
was the 10% nanohydroxyapatitethis result came in
agreement with kimetal and Huang etal, followed

by the 20% Coral calcium.

Demineralized enamel shows more porosity than
sound enamel, which encouraged more penetration
of the gel ion components, also showed larger
surface area allowing better subsequent reaction
of the enamel mineral ¥, these factors boosted the
potential of nanohydroxyapatite to directly fill up
the defects and micro-pores of the demineralized
enamel ¥ also it allowed the precipitation of
calcium from the coral calcium gel on the enamel
surface as due to the high concentration of the
calcium carbonate present in the coral calcium which
leads to deposition of calcium ions by concentration
gradient. S B Huang et al demonstrated that 10%
nanohydroxyapatite showed a good effect on
remineralization as increasing the concentration
will lead to deposition of nanohydroxyapatite
on the surface layer which would probably block
the surface pores and restrict the diffusion into
the lesion over short term of remineralization .
However, this deposition may eventually reach a
stable level even if the concentration increased there
will be no statistical difference between the 10%,
20%, or the 30%. Using coral calcium showed a
promising effect in the remineralization of enamel
surface as our results showed increase in the level of
the calcium and phosphate with all concentrations
10, 20 and 30%, which indicates the deposition of

calcium carbonate in the enamel surface.
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CONCLUSION

Coral calcium showed a comparable remineral-
ization ability to nano hydroxyapatite for all groups
with the highest at 20% concentration.
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