
 

PRODUÇÃO TECNICO CIENTIFICA  
DO IPEN  

DEVOLVER NO BALCÃO DE  
EMPRÉSTIMO  

 

  

^ 
h 1 11 	I N 1 1 It N .\ I I t t N.\ I 	t 	t t N I. It I ti s 	II  N 	1 .\ 1 1  11 ti 	I N 	U 1 N 'I 1 !, 1 It 1 

Potential Of Ho:YLF and Fluoride in  

Prevention of Dental Caries  

Zezell, I).M. *; Bonk, I'.A. *; Salvatlur,Vl..11. *;Vicira lr., N.1).*; I.duardo, (:.I'.* *  

*II'I:N--(:NI:N/SI' -(:entrr li>r  Lasers  .n1d  Applications  - I'l 1. lios I lu - I') -(:I.I': 05-43?-97u - S.I'.nlfu - SI'  1f1ZA/.1I.. 

**I ( )USI' - I'aruldadr (le Odontologia- Universidade de Sao  Paulo  - S.I', u llo - SI', IIkAZII . 

Abstract  

Possible benefits of holmium Iascr ill hard tissue are 

 lìlainly associated with its 2.1)65 utnI \vavelenLth emis-

sion absorbed into \v:uer \\•ith shalllo\v depth of tissue  

penetration. Several investigators proposed mechanism  

for the eflect of - laser irradiation in prevention of - enamel  

caries, using the laser or associating it \with solve sub-

.stance, as Iluoride. In those studies a decreased enamel  

permeability and decreased solubility ofe11: u uel resulting  

fruin :ul literalion in composition of the mineral phase  

was cbsr1yed.'I he purpose of this study is to 1r\'eslu ,ile  

the possibility of using a holmium laser to change physi-

cal properties of dental enamel, that can improve resis-

tance against enamel demineralization t. Il hst•ti by cario-  

genlic bacteria, :Illtl li,r this reason call b,• 1151 )111 fur pre-

vention of dental caries. r'licruh.lrtlness measurements  

\vas carried out to obt,lin the Vickers I I, u 'thless Number.  

X-ray I luorescence measured the calcium and phospho-

rous contents before and alter demineralization and irra-

diation. It was observed increase in enamel micro-

hardness, increase in mantel Iluoride uptake, and a 

lower lost of calcium when samples were acid  

exposed, indication that holmium laser can be useful  

for prevention of caries.  

Introduction  

13enefits (fh o lllli11nl laser in dentistry are mainly associ-

ated \yith its \v.vt•I1n,,th emission, absorbed into \v.ltlr  

\yith shallu\\• depth ol tissue penru.uiun. l he use of laser  

irradiation ill prevention of dental caries \v:l.s lirst indi-

cated 1>y Stern et. .II. I in 1 1 )72. Several investigators pro- 

posrd nu.•chanisul Ii,r this elh•Ct,  i u \\ hich .1  tlrtle:ultl  

l'IY1111rI pernll.Ibilit\ •  .1101 decre.ned sulul>ilit \' ot rn,uuel 

u•\1l lung 11(111 1 .111 .1 11e1.1ooll 1 11  t u1111)u , ltlt , n t,l the I11111r1  

al phase  ' " . A positive combination bet\veen laser irrath- 

atiou and trrattnent ol enamel \vith Iluuritle, dutlecy- 

I:ttuine 1 1( '1 (I )A( :), ur eth:lne- l -Ilydrmv- I. 1 -diphos- 

phonic acid (El II )1 ) ) was measured by Fox et al`" \vhere  

specimens had complete dissolution inhibition when  

exposed for ã Irvin., in I). I M acetate buffer (pl I -15) con-

taining no calcium or phosphate common tons. I lowe\'er 

the extent of the effectiveness of - laser irradiation in those 

studies is limited to a very thin surface layer (I 111111) and 

:1 partial transformation of dissolution behavior through-

out a thicker zone on the order of tenths of microns.  

The .lien ()Cow- group is to investigate the possibility.  

of using .1 holmium User, to change physical properties of  

enamel, measuring ch:ultes in nticrollardness, that can  

improve resistance against enamel demineralization  

caused by catriur etlic bacteria. This can be possible  

because the emission in 2 11111 penctr.tits deeper  in enam-

el th.ul tb, radiation of those lasers most tietluently relat-

ed in the literature. 

Materials and Methods  

Premolar teeth were sectioned longitudinally in order to 

separate sections of enamel. These sections were then  

embedded u n der pressure in resin. Samples were light  

polished to assure plain: surface for irradiation, ( - leaned  

under ultrasound and divided in Iour ,groups: I - control,  

attacked (with 1).5 1\-1 perchloric acid for II) MIMIC es, li -

r):ltcd for Ill minutes \vith acidulated phosphate fluoride 

Alui: (2" , N,11; 11.68 M 113I'O -I, pl I 5.3), III - laser irra-

diated and IV - AI'F for I)) thin. and laser irradiated.  

ray Fluorescence Speetrometer (Itigaku l IX  

311U(1,111),In) was used to measure the calcium and phos-

phorous contents before demineralization and irradia-

tion. Samples (veer irradiated \vitll :1 prototype of - holmi-

um lase) developed at I PI.N for hiouledicIl applications.  

This is an I.r: I n1:1 lo:VI I:. laser 	emitting at )\ _ 1.065  

lllll. 55 1111 . 0)(1 lull 	I'IIIs ', .':))) Ills u1 1, 111\ • 55 1tit11, our p)list' 

per position \\ • ith a locus d611trter an.? n u n. The 5a111 -

Iles \Vert. automatically moved by :1 step motor.  

All groups, except group I. were denlileralized when  
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M f)rrchlorit atiti \v:tti Met(  lìtr Itt Iltittutrs. In order  

to measure the  Ilticrollarcitl(ss a cliflì•rrltt  grump (V) \was  

tli:6c(I 

 

551111 .tflfl ltll / lnllse. . u lcl .1nutllrl f'1o111,  (VI)  

5wa5 ttsetl as th( control.  Samples  \vrre cut  ill parallel  

the  direction of irradiation,  vul 1n'rf)entücuimr to  teeth  

;ISis. then lapped and polished using 21 111111 alnnlin:t.  

IZh(t(1,tnin, (,( ; iW I';Í ,  Itl t'fitanl)l \was usccl to t•\ illl•nc e  

irraciiatc•cl a1 -e3s. I lat(hrrss 11irasWtrIltBnts \\c•tB c:tl r ie(i out  

usin g  1 IIM\X/-?(uul (tihint;ttsu-1:11): u l) t/, obt:litl the  

Vickers I larlinc•ss Number (VI IN). Load  \w:ls I Ot. :tnel  

loading time  \was •15 s. 
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Lased enamel  

indenlalion  

(II  - ( :(,nllili(,ns ol ha1Jn1-ss  nlr:ls11rrnlcnts 

Results  

. 1:11)1e (t1 slimy ,: the relative cl)ticrIltr:ItiOWs in tit• ú) 11 r  

groups: 111c h( uf)1)(r pat  is before laser an d the lower p a! !  

is alter laser irradiation.  

I'm,rrnbAllen •.. 
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11.9  11411 1.4  

It \v:ls obset\r(I th;lt there \vas mu(  h Iess clrntinrrll-

iz:ttion in f;tonl) I V than in group  I, and a  significant flu-

oride uptake in group IV. "I he W1r:1J1 valoe 1ìn VI IN ()f -

emme! in irradiated group V \\'as - I-15 \7 I IN (standard  

deviation  (1().')) and 375 \/I IN (simian(' deviation  52.2)  

li)r 

 

he  control ,IrnWBVI. /\t the level of .  0.115 the  ohtmined  

averages  arr  significantly different using the single factor  

randomized  /\N( )V/\ test.  

I:11\Ir (I2 sh 0\ \s the statistital Vitk(rs I lard Nonrhrr5:  

Sample ('anool Irin,linnal  

Mean Sdev Mean Sdev  

1 328.9 AO 6 365 5 7 8 4  
_--- 2 -i-  --296 .3 27 4 415 8 45 8  

342 5 35.5 485 2 67 3  _  
3721 32.4 5090 855  i 

I
I
 i

i
 , 307.2 54.9 316 2 73 7 

--_.
3671 --^ ----

69 2
-- 

4239
-- -

...-  109.8  

429.9 -   - 56. 0 429 5 55 5  
447 7 120.8 505 0 93 8  
4425 68 2 489 8 614  

- 4'25 -1' 77.0 510 3 -- --  82 8 

MEAN 375,9 57,2 445.0 66.9  

Discussion 

I sWantteI :tini dentin tont,tit ,hoot 'It( 	mull (0)" ... l,l inl,r- 

î :uric toIlll)onents like carbonate hc(Iroxwaf)atite. l'he lit-

erature shrnws thermal induced structural and chemical 

c'hant's in at'c'Orliaic'I to lt'W1lirr.Iturr ranges'',: I) Itttt" (..  

to ( , 5f 1 '( loss of \valet mill earl)l)6,(e. rearriligement or  

1)hosf)hAte mill hydroxide ions, lì)rHr.11il)W of f)wrof)ho5-

f)hat( Iioni hydrogenophosphates. and deco ll)I)1itiim 

.111(1 (Il•n.lt(r,ltiln of .  proteins Occurs. I his reduces the 

hwclrnxvaf)atite (iIssolitloll': 2) het\we(n ( ■ 511°(:  mid  

1 It)"(:. retrwstalliralion and crystal !.;r0\wtii Of p-

c a (I'( dc( r(.i.c.,6nl .1 loss OI  \\sire  

111(1 gnitunat( tike plate in tooth ell:inn:I: 3) :ihove  

Iftlt"(:. 11 - (:A1.(1'oli' is converted into (t -  ('::(I'O,)•,  

modifying the crystalline structure. It may Acttt,iii '  

increase the susceptibility of dental enamel to,nitI disso-

lution because the 11-( .t (I'( ),) • phase t'olr6ned at high  

temp e ratures is more soluble than itydtI)xy,t8ttiu  

Conclusion  

It \yas  observed an increase in enamel  nticroharlincss.:ut 

increase  in enamel  IlooridB  uptake. and  a lo\\rr  tietreas e  

of  c a l c ium  \yhen  samples  \wetr acid  exposed, indicating  

that the holmium  1,15(1 c311 he metill (ì , r prevention  of  

(:11'I(•s.  
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