Republic of Iraq
Ministry of Higher Education
and Scientific Research

University of Baghdad

College of Dentistry

THE EFFECT OF A BIOACTIVE ORAL SYSTEM
AND CO; LASER ON ENAMEL RESISTANCE TO
ACID CHALLENGE

A Thesis Submitted to the Council of the College of Dentistry at the
University of Baghdad in Partial Fulfillment of the Requirements for the

Degree of Master of Science in Conservative dentistry

By:
Mustafa Faris Meshkoor
B.D.S

Supervised by:
Asst. Prof. Dr. Lamis A. Al-Taee
B.D.S., M.Sc., Ph.D. (UK)

2023 AD 1444 AH



Abstract

ABSTRACT

Introduction: The process of mineral loss and gain are constantly occurred
in the oral cavity, where tooth enamel is being demineralized on exposure to
acids, and then remineralized by saliva. Depending on the net mineral loss
or gain over time, either caries will advance or stabilize and regress. This
depends on making the caries-preventive measures as effective as possible
to strengthen tooth structure against decay and promote tooth
remineralization; therefore, this study evaluated the effectiveness of a
bioactive oral system and carbon dioxide (CO,) laser on enhancing the
rsistance of enamel against acid challenge.

Materials and Methods: Thirty human enamel slabs were prepared and
assigned into three groups; Group I: untreated (control), Group II: treated
with Regenerate Enamel Science system, and Group Ill exposed to CO,
laser. All specimens were subjected to an acid challenge (pH 4.5-7.0) for 14
days. Specimens were evaluated and compared at 120 points using five
Raman microspectroscopic peaks; the phosphate vibrations v1, v2, v3, and
v4 at 960, 433, 1029, and 579 cm™!, respectively, and the carbonate at 1070
cm!, followed by Vickers microhardness test and SEM-EDX. The Raman
peak ratio of carbonate to phosphate (960 cm': 1070 cm') was correlated to
the equivalent Vickers hardness number (VHN). The data were analyzed
using One-way ANOVA, Tukey Post-Hoc, Paired T-test and Pearson
correlation tests with statistical significance at p< 0.05.

Results: The intensities of phosphate peaks (vi, v, and v.) were significantly
reduced in all groups post-acid challenge, but the carbonate and v; were
significantly increased (p<0.05). Enamel surfaces treated by Regenerate
system showed the highest mineral contents (phosphate and carbonate)
before and after acid challenge (p<0.05). There was a significant correlation

between the phosphate to carbonate peak ratios and Vickers hardness
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number (VHN), the CO,-lased surfaces showed lower carbonate content, but
higher microhardness values (p<0.05). Both treatment approaches induced
morphological changes on enamel surface manifested by the presence of
mineral-like deposits coat the surface integrate with enamel in group II, and
the melting and sealing effects induced by CO, laser treatment, which both
can protect the enamel surface against acid challenge in comparison to
control (p<0.05).

Conclusion: Raman microspectroscopy and microindentation detected
changes in enamel microstructure and the mechanical properties when
exposed to acid challenge. In which the intensity of phosphate peaks were
significantly reduced post acid challenge, but the carbonate was significantly
increased. Both treatment approaches can efficiently enhance the resistance
of enamel and may be preserve the structure and morphology post acid

challenge.
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