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Fig. 4. CO2 laser irradiation and APF; (A) SEM image (B) AFM image.

203



J Korean Acad Pediatr Dent 33(2) 2006

olAg AFHE Agolvt A, B2 5o YR #HoAS =
ARet 21 9] A obg-4 Foll i A F7ke] o] 2 9l
o A2 ATECA HolA gz Aolp4e] A g o
37 dota Hastn S’l"“i ol Hg Ho|A e Xo}p-4] of
P& AR A S AAE F A dep,

4ot glolA] 9 "é%v: 3 AR oA met e 54E v

EhdTh. ello]A o) AHe Aol 249 Hg-2 YAFHE © Bol
GA H1 oA 5 g Algh A Z FY ol 47
o} 29t 4 EFHY Fej2 o)A 0. Z FolA = ALg
A9 QA EH S BAE F golA Age Ar|AdL {4
st olek @] oA A} Fo APF B4 A4 F0) 7
g3 W Uehlz 298 98 5% FuE 94 9o} o)
A B2 WS Yell = ol fE APF9] 44 A2 F Fo]
A ZAL Fo] BAEEE S| HE o] WPE EHo| 43
H7l ded Aoz A7) & ¢ Ao, &F HolA 2AL
2 g Bt BHo] BAEIE JYPosd o HE
¢ EA2 7RIve Bk o,

oldel ATFENN FolHsh BAAELE Zo| A1eH
o 40~60%9] Ao} 4] Zole] a7} YT
T ol8l R NE HA ATES viTs & A% Aoje]
Wibgolt e setal 43 Sof B Bugol 435 &
sht Aid ez Aoh Eel Y Bro] e A7t
dgsirta Aziso] 2o fd A duAs g A4
He FARA @v e o83t A& BuA sgict. whet
A AokrA Tl e AR A7 AAA G ALelA Y
23 g7l diE A7 £ o desin dE8d dolAd

Ehol ARgo] RolpFe] ZHhe &3} ltim =R T
Short ol gk e 714 9] SRoA o} HHe} ulA )
€ #%F st o] Basittn AzEn. 53] FARA @07
AT H2e 92 drAE ©l&F T ANE HEe
& ARl T Aol & Lotre R0 Fasitia sl o
A9 o] Ao} ] AR HEE s FAIA &
Bl ot Bl Anld & ol 8eki et H2e] A dnlA
& FARARE "ol7o] Hlsle Al el Ae)rt 5¥e] FedA
ot defsta 3xede] ARol &old FdE 7BAT AlH
Alzkol o dejm Al 23 wet B34S /A
1717F o195 dmel AXE 23] A3 A S o] ol
WS 7RI A, o AFME Azt Ao
A AR o] AR o] FoiAA] AU AlHe] £
FHel w2} dadol —‘%éo}@l HHEZQl S%0] A8 ®
STk 2 olol i@ ¢e 29 753 71719 A T2

2 FH 2 de Six% Zole}t kst Ao} F <

TE AEF 5 Y& 2L Wolet AAZIT o]d] FZo|
T 97 drie A &golE Lotz Fishe At B

[
A
B33tz gl

=
g 33

o

o3
84

[}
&

o] |20l T 9t} Egh o] =R BH Ao} T )
A 2sht 97 2 97 BHSS) 94 49 dal 2 7
Z9] gt 1% 2 Aol g A7E0l B Besie 4

204

zZteot.

ol2|gt APLAA AFE ¥ ot JielAel HolA 9
AHgo] R 2 FT o] §olRARR X|ol4-A4 59| o
WA B o 2o fo|A 9 Abgo] EAAE drit B840
SEA Agide EAdelg o]23tel Aol B ¥ B2
A77F 2 esteE} e,

l‘?i ?"i oAl A Zo| Ho|x s} Bl HEL Ao} EHd
2, I, B2t AFFE 0 B YAFHE HolH o)Al
210}1—*—12011 e Aol e 4 F shvetn 374

o}

gozE Fo|Ae AAA AFEo] ¢ Ro
Azt 97} Au A% X|FEote] 88 ¢
A A77} gleforslet. '

gag 30
AESF A&H

v.4 £
ARG 2] itz golA el AR WIS 71 A
7IAYG @7k golA e 2AF A Fol| F43 24EEE F
Al Aoz AohedF JUaAE d& 5 AUt et
o] =RAAME Aote] WFd HEHA HolAE AT F Y
2 gaTxe Hils FARA 34‘3173?4 44 ave 5
sto] ol BARZG FolA AE BWEBE B2

Aol g gopr izt skt §3] H2 2140939_?_4 Abgo]
=2 gle 4 AnddE 3RS R vt

2 A3 223 vl Al GolAE A LEA AR
TEI &9 3 AAFEHIL AFHNLH, EARE Ade F
O 983 29& B} dojA s} 249 Ao gojxl 9

A4 9 B gHo zol B /Ye xo}aZd A
/ol F71 3 8%le] .
Hu2s

1. Forsten L : Fluoride release and reuptake by glass

ionomers. Scand J Dent Res, 99:241-245, 1991.

Ten Cate JM, Featherston JD : Fluoride in den-

tistry. 2nd edition, Munksguaard, Copenhagen,

1996.

. Noel L, Rebellato J, Sheats RD : The effect of argon
laser irradiation on demineralization resistance of
human enamel adjacent to orthodontic brackets : An
in vitro study. Angle Orthod, 73:249-258, 2003.

. Hicks J, Flaitz C, Ellis R, et al. : Primary tooth
enamel] surface topography with in vitro argon laser
irradiation alone and combined fluoride and argon
laser treatment : Scanning electron microscopic
study. Pediatr Dent, 25:491-496, 2003.

Douglass JM, Tinanoff N, Tang JM, et al. : Dental



10.

11.

12.

13.

14.

15.

caries patterns and oral health behaviors in Arizona
infant and toddlers. Community Dent Orak
Epidermiol, 29:14-22, 2001.

. Hatibovic-Kofman S, Wright GZ, Braverman I :

Microleakage of sealants after conventional, bur, and
air-abrasion preparation of pits and fissures. Pediatr
Dent, 20:173-176, 1998.

. Newbrun E : Topical fluorides in caries prevention

and management: a North American perspective. J
Dent Educ, 65:1078-1083, 2001.

Maupome G, Shulman JD, Clark DC, et al. : Tooth-
surface progression and reversal changes in fluori-
dated and no-longer-fluoridated communities over a
3-year period. Caries Res, 35:95-105, 2001,

. Ramos-Gomez FJ, Weintraub JA, Gansky SA, et al.

* Bacterial, behavioral and environmental factors as-
sociated with early childhood caries. J Clin Pediatr
Dent, 26:165-173, 2002.

Westerman GH, Ellis RW, Latta MA, et al. : An In
vitro study of enamel surface microhardness follow-
ing argon laser irradiation and acidulated Phosphate
fluoride treatment. Pediatr Dent, 25:497-500, 2003.
Hicks J, Winn D 2nd, Flaitz C, et al. : In vivo caries
formation in enamel following argon laser irradiation
and combined fluoride and argon laser treatment: a
clinical pilot study. Quintessence Int, 35:15-20,
2004,

Hicks MJ, Flaitz CM, Westerman GH, et al. :
Caries-like lesion initiation and progression in sound
enamel following argon laser irradiation: An in vitro
study. J Dent Child, 60:201-206, 1993.

Anderson AM, Kao E, Gladwin M, et al. : The ef-
fects of argon laser irradiation on enamel decalcifica-
tion: An in vivo study. Am J Orthod Dentofacial
Orthop, 122:251-259, 2002.

Featherstone JBD, Barrett-Vespone NA, Fried D, et
al. : CO2 laser irradiation of artificial caries-like pro-
gression in dental enamel. J Dent Res, 77:1397-
1403, 1998.

Ceballos L, Toledano M, Osorio R, et al. : Er-YAG
laser pretreatment effect on in vitro secondary caries

formation around composite restorations. Am J
Dent, 14:46-49, 2001.

205

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Cigtaobx| mbsta| x| 33(2) 2006

Kato J, Moriya K, Jayawarena JA, et al. :
Prevention of dental caries in partially erupted per-
manent teeth with a COz laser. J Clin Laser Med
Surg, 21:369-374, 2003.

Harazaki M, Hayakawa K, Fukui T, et al. : The
Nd:YAG laser is useful in prevention of dental caries
during orthodontic treatment. Bull Tokyo Dent Coll,
42:79-86, 2001.

Walsh 1J : The current status of laser applications
in dentistry. Aust Dent J, 48:146-155, 2003.

Hicks MJ, Westerman GH, Flaitz CM, et al. :
Surface topography and enamel-resin interface of pit
and fissure sealants following visible light and argon
laser irradiation polymerization. ASDC J Dent
Child, 67:169-175, 2000.

Konishi N, Fried D, Staninec M, et al. : Artificial
caries removal and inhibition of artificial secondary
caries by pulsed CO2 laser irradiation. Am J Dent,
12:213-216, 1999.

Marshall GW Jr, Balooch M, Trend RJ, et al. :
Atomic force microscopy of acid effects on dentin.
Dent Mater, 9:265-268, 1993.

AFR G X FHE COz glo1A 9 &8 TAZHAL A&,
2003.

Kantorowitz 7, Featherstone JD, Fried D : Caries
prevention by COz laser treatment: dependency on
the number of pulsed used. J Am Dent Assqc,
129:585-591, 1998.

Hossain MM, Hossain M; Kimura Y, et al. :
Acquired acid resistance of enamel and dentin by
CO2 laser irradiation with sodium fluoride solution. J
Clin Laser Med Surg, 20:77-82, 2002.

Watari F © In situ quantitative analysis of etching
process of human teeth by atomic force microscopy.
Electron Microsc, 54:299-308, 2005.

Barbour ME, Finke M, Parker DM, et al. : The re-
lationship between enamel softening and erosion
caused by soft drinks at a range of temperatures. J
Dent, 18:1-7, 2005.

Westerman GH, Hickers MJ, Flaitz CM, et al. :
Surface morphology of sound enmel after argon laser
irradiation: an in vitro scanning electon microscopic
study. J Clin Pediatr Dent, 21:55-59, 1996.



J Korean Acad Pediatr Dent 33(2) 2006

Abstract

THE EFFECT OF LASER IRRADIATION ON THE SURFACE CHARACTERISTICS
OF TOOTH ENAMEL

Ju-Hyun Lee

Department of Pediatric Dentistry, College of Dentistry, Kangnung National Untoersity

A recent laboratory study has demonstrated improved caries lesion resistance with enamel that was ex-
posed to COz laser irradiation for very short time period. When topical fluoride treatment was performed
before or after laser irradiation, reductions in dental caries. The purpose of this scanning electron micro-
scopic(SEM) study and atomic force microscope study was to characterize surface alterations in tooth
enamel after in vitro laser irradiation alone and combined topical fluoride treatment either before or after
laser irradiation.

The treatment effects of laser irradiation led to the formation of an irregular, mild porosities and fine
fissures, also created granular materials. But when laser irradiation was followed by APF, the enamel
surface had homogenous architecture.

The result led to the caries resistance effects by these granular structures have been considered to rep-
resent redeposited mineral phases due to the mobilization of calcium, phosphate, and fluoride from lased
enamel.

Key words : COz laser, APF, Scanning electron microscope, Atomic force microscope
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