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Abstract

The objective of this research was the utilization of laser
induced breakdown spectroscopy (LIBS) technique to determine
the spectroscopic changes in caries teeth. Q-Switched Nd:YAG
laser with 10 ns pulse duration, 100 mj energy per pulse, 2 Hz
repetition rate was used.

Five caries teeth were used as samples. Each tooth has been
divided into three regions for irradiation; the first region is the
health, the second is the region of caries and the third region is
the edge between the health region and the caries region. Each
region was irradiated with the same parameters.

The laser beam was focused on the sample to achieve high power
density leads to very high temperature in the focal volume and
then undergo a number of reactions resulting in formation of
plasma of the sample. This plasma emits discrete emission lines
which represent the fingerprint of the sample.

A spectrometer connected to PC was used to collect and record
the emission spectra of the samples plasma. The recorded
spectra were processed by subtracting: the dark current, the
pumping flashlamp and the background radiation.

The elements in the emission spectra were identified after
referring to the atomic spectra database.

A comparison was done between the sample contents in order to
determine the spectral differences between the health part and
caries part of each tooth.

The results showed that certain elements were found in all the
five samples with different amounts while some elements were
not found in all the five teeth.



In general, the elements and ions that were appeared in the
health region, and started to decrease then disappeared in caries
region, are: Praseodymium (Prll), Terbium (Tb), Manganese (Mnll),
Cerium (Cell), Neon (Nell), Strontium (Sr), Xenon (Xe), Krypton
(Kr) .

In addition to that, the elements and ions that were appeared in
the health region in certain amounts, and decreased in the caries
region, are: Europium (Eull), Zirconium (Zrlll), Gadolinium (Gdll),
Yttrium (Y1), Cerium (Celll), iron ion (Fell), iron (Fe).

Finally, the elements and ions which were not appeared in the
health region and appeared in the carious are: Thorium (Th),
Cerium (Ce), Ytterbium (Yb), Fluorine (F), Bismuth (BI),
Krypton (Kr), Chlorine (CI I1), Sodium (Nall ), Beryllium
(BelV), Chlorine (CI), Hydrogen (HI).
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