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Abstract

Possible bhenefies of holnnum kiser in hard tissue are
ﬁminly assoctated with ies 2,065 i wavelength cris-
sion absorbed o water with shallow depth of tssue
penctration. Several investigators praposcd mechanisim
for the effect of faser irradiation in prevention of enamel
caries, using the bser or associating it with some sub-
sttee, as Huoride. Tn those studies a decreased enaned
permeabilivy and decreased solubility of enamel vesuliing
from an alteration in composition ot the mineral phase
was observed. The purpose o this study is to investigae
the possibility of using a holimiam Lser to change physi-
cal properties of dental cnamell that can improve resis-
tanee agatnst cnael dendneralizavion cansed by caro-
genic bacreria, and for this reason can be usetul Tor pre-
chlli()ll of dental caries. Microlrdness mcasurements
was carried out to obtatir the Vickers Hardiess Number.,
X-ray Fluorescence measured the calcivm mid phospho-
rous contents betore and after demineralization and irva-
dimton. t was observed increase in cnamel micro-
hardness, increase o enamel Hooride uprake, and a
lower lost of cdcium when samples were acid
cxposed, indication that holmium faser can be useful

for prevention o) carics.

Introduction

Benelits of holminm bser i dentistry are nainly associ-
ated awvith s wavelengde crnission, absorbed o water
with shallosw depth of tissue penetration. The use of laser
iradiation in prevention of dental caries was firse indi-
cated by Stern o al b in 19720 Several investigators pro-
posed mechanisin tor this eflect, in which o decrcnsed
cnantel permeability and decreased solubility oF enamel
resulting, lrom an alieranon n composion of the nime
al phase 71 A positive cambinaton between fser ivradi-
ation and oeatnent o enanel wade Huoride, dodecy-

bunine THCE (DAC). or ethane-1-hydroxy- 1. F-diphos-
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phonic acid (EFIDP) was measured by Fox cral”, where
specimens had complete dissolution inthibinon when
exposed for 3 min.,in 0.1 M acerate bufler (pt14.5) con-
tining no calcivm or phosphate common tons. Flowever
the extent of the effectivencess of faser irradiation in thase
studies is limited to a very thin sarface layer (1 nin) and
a partial vanstormation of dissolution behavior through-
ou a4 thicker zone on ithe order ot eaths of microns,
The aim oF our gronp is to investigate the possibilivy
of using o holmiom Liser, to change physical properties of
coamel, mesuring changes in microhardness, thae can
improve resistance against enamcel demineradizadon
cansed by cariogenic bacteria, This can be possible
becanse the enusston e 2 pune penctrates deeper in enain-
el dun the radiation o those Lisers most frequently el

ed i the lirerature.

Materials and Methods
Premolar teeth were sectioned longitudinally in order to
separate sections of cmamcel These sections were then
cmbedded ander pressure in vesing Samples were light
polished o assure plane surtace Jor irradiation, cleaned
under ultrsonnd wd divided in four groups: b - control,
attacked with 4.5 M perchloric acid for 10 minutes, I -
coated for O minutes with acidulated pliosphace Auoride
AP (2% Nl 0.68 M PO, piE 5.3), T - faser nrea-
diated and TV - APF for 10 min. and laser irradioted.
Noray RIX

3000, fapa) was used to micasare the caleium and phos-

Fluorescence  Spearromerer (Rigaku

phorous contenrs before demineralization and irradia-
ton. Saonples were irradiated wide a prototype of holim-
umn Laser developed at 1PEN for biomedical applications.
Thisicoan BePocHio: Y biser 7 emitting at b = 2,005
pove awath S0 ] pube, 2ot of pabe wadthe one pulse
per position with a locus dimcter of 0.2 mm, The sam-
ples were automaically moved by asstep motor,

All grmups, except group Towere demimeralized when
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(x5 M perchloric acid was used for F winuies, Inorder
to measure the microhardness a different group (V) was
irradiated with 300 ml/poke. and anather saoop (V)
was used as the control. Snples were cnt in parallel with
the direction ol irradiation, and perpendicular ta teeth
axis. then fapped and polished using Jmm alumin.
Robodamina 6G i 124 of cthapol was used to evidence
irradiated arcas, Fhardness measurements were carried ot
using a TIMW.20000 (Shhimatsu-fapan)  to obain the
Vickers Hardness Number (VEINY. Load was FOO) ¢ and

loading time was 45 s
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Figmre 01 - Conditions of ardness mcasorenienss

Results
Fable 01 shows the relative concentrations i the tour
groups Phe upper pant s hetore laser and the lower pant

is atter Licer irmdiation.
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Ft was observed that there was muach less demineral-
ization in group IV than in group Tand a signiticant flu-
otide pptake in group IV The mean value for VIIN of
cnamel i oirradinted group Vowas 445 VEIN (standard
deviation 66.9) and 375 VEIN standard devintion 32.2)
for the cantrol group VE A the Tevel of 0.05 1he obtained
averages are significanthyv diflerent using the single factor

randomized ANOVA (est.

Fable 02 shows the statstical Vickers Thard Numbers:

Samptn Congrol Drendinted
Mean Sdev Mean Sdev
i T Toe | ave
2 3963 27 4
3 3425 5.5
4 3721 324
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Discussion

Favmel and dentin contiin about 2070 and 697% of inor-
canic components like carbonate hwdroxvapatite. The lit-
crature shows thermal induced stractueal and chemical
changes i accordince to temperature ranges™™ 0 1) 100°C
t 6G307C Joss of water wd carbonate, rearvangeent of
phosphate and hyvdroxide ions, formation of pyrophos-
pliate from hvdrogenophosphates, and  decomposition
and denaturation o proteims oceurs, his seduces the
hvdroxvapatite  dissolution™: 2) between 6307 and
FEooCL veervstallization and crvaal growdh ot 3-
Ca (PO occus, hvdioside decrease and o los of swaer
and carbonate ke plce in tooth cnamcls 3) above
Froooc, B-Cad(PO) - is canverted imo o Ca(PO0)-
madifying  the crvstolline structire. 1o mav actualiy
increase the susceptibilitv of dental cnaanel to acid disso-
lution beeanse the P-Ca(PPO)- phase formed at high

tenmperatures is more soluble than hvdrosyapatite 7.

Conclusion

Fowas observed an inerease in enamel microhardness, an
icrease in enamel Huoride uptakesand a lower decrease
of calcium when samples were acid exposed, indicating
that the holmiu laser can be useful for pl'c\'vnlim‘i of
caries. ;
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