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FAEAIET AN T

AA S G REFaY
BERM - FIEFR
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1960'd Maiman™°] FH] ol A de] HF
g ol FENAT wFe] Gl A7 FFH
#o| A7t Mg, HolARE WEdte EQ
ug}, ¢AS 93sle, B &89 =)d waelA
ERE3 oy gdutH o2 ol AFL HEde
g vl A of wiet A 8 o)A (Nd-YAG, Ruby %),
712 @) A(CO. He-Ne, Ars), A4 oA
(HA), 283 BxA oAz E7IY F4,
AZ, 71EE AT 4F BokollA ¢85
0.9

5 oMz HolAELo] st EELE
A7t Ao}, AE3ET glovsnan, g
8 RopolME 1964'd Goldman 2] Ao 2
SAE Aol Fujgo|AE ALY FFAAKR
o} S X e Bo| AR FF7T EEE By
X ol-¢-4F X5l FolA g o] & 7Hed & ANG
ol¥, o3 7123 AFGAd gen REFos
A A g-E5o] st

o142 o FENE A7) 39 Stern®, Mo-
rioka®®, Yamamoto®, ¥ ¥& oiix]el # o
AE ZAF3h ‘-ﬂ’\‘l"é"’] Z71ge #FRI3Y
Qo)A &§Ho] 23 glom, Boehm?, Kato?,
o) X474 Lxwstel Yitd AFIHAL,
Adrian 5%, Stern 5%, Taylor 39 F4] #ol#
£, Melcer 39, A& CO, AOIAE AHg3ta
A5ee ZARHNo s BFRD YL, Shoji
L CO, FolAZE AFEdE e A=

Ko} Az £, 5YAN A3 Stern T
Sognnaes*, Goldman 5, Gordon™®, Kinersly %
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& 2H] #o|AS, Burne®, Scheinin 5¥& CO,
# o] A&, Frentzen® ArF-eximer #oIAE Al
g3t ATLE dgen, oA 2AHE F4
Az Wl d§ ATE Peck 0] #HolA7t
ZArE E@¥93s ’zl‘°]-€°ﬂ’~'] 5239 Zol7t A
gy BaF ¥, Scheinin®*¥& EFE AN
mineral content 7} S7HH AL JF 2AHE H9e
o7z §Hol dojwtria &HEsa glont,
Lobene™& X -ray 3448 A enamel hydroxya-
patite 40 ¥3AE ViR g Budtg
o, Bune®, & AEEFRA AFAAAHA A<
FA AEE JERd A B33 3, Kumasaki®
t AoldolA barrier ] $A4EL #F Rudx
Atk FHME o]5P0] HAE RAPEE ¥
FA7 FotdoM £88 URs SEHddA
pseudoisotropic zone & #AIYR, Ve B
A COH AN PR IFHF F4}
@ 43S UEoL EEsaL Ao

asjdx iAot NHA A &3
Ap2sD, A2GFE ATl E 4PL, 2
#7179 255 g Bu®, 7Y Ax3F
g $g+70, FH£AEY 4 2 NS #
9 4 AR ujAe g & 72,
2789 Ao &89, 4T BF
FAE AT HolA wAYY A=®, FFH B
oA FhAoge o] 8P, T AGHARIX) o}
g9 PFA o] gHBMNZ ] tF AT Eo| 3
sl A o}

ojgtge] FHolAs} AdH B AF7 o
AT, Holde] q§ o)A ZAMATE o}
E£FHQ A7 o]FoAA &3 loH, #olA



24 g5te] Hold B Ax 3 Foldge
247} AR Fobd AZTHASY A2
SEICECIEEE JED EET R
o] AzHE CO, AolHE HotdBo] EAbato]
Hopduy 2Auste FAAAANFoz Ba
sto] ole] 1 FAHE washe Holch.

=13=]
o-

I, dgx= o
7t Algxiz

4 - A% BAGle] Hol $4Fo) Qe &
A" & - X 104 748 0.5% chloroform(CHCl)
d E#AYIL A¥A 2 - 94EF 94Uty
Fotdo] R3] =28 F UEE HopF2d|
BYHA 14H 28 #557 carbide bur 2 2HA| &%
FH9 718 AAs Y JYo AL 5T

Lh Ay

Aol AHEE HolAE JgEd 30w CO,
) ©] 4 (SPACE LASER - CO, VEGA 25) 2 %] A&
8mm, &L 20We] A&9E 13 F AL
ZArEr g o},

A8 14708 30704 2 AT 44709 172
E U5 IE 300E E2%(smear layen) & Al
AsA &g, IT 3071 Dentin Conditioner*/20
sec. 2 =TFE AANL REANHY 128 F
£qo2 7HE =& Aot AR g
0.1%, 0.2%, 0.3%, 0.4%, 0.5% RAIY %

(Table 1, 2), RALE AW 128 10%HCIZ 2
Z2F¢ A3 RE ANBE FHERE FAAR
#v) 74 (Hitachi S-450) 2. 2 #Z3g o 2AE R
2L HWe gxTeE AMEsg.

Table 1. Parameters of the CO, laser irradiation
by power and time of Group I.

Subgroup Power Time Energy density No. of teeth

(watt) (sec)  (J/c)
A 20 0.1 4 6
B 20 0.2 8 6
C 2 0.3 12 6
D 20 0.4 16 6
E 20 0.5 20 6
Total 30

Table 2. Parameters of the CO, laser irradiation
by power and time of Group II.

Subgroup Power Time Energy density No. of teeth

(watt) (sec) (J/cif)  (SLremoval)
A 20 0.1 4 6
B 2 0.2 8 6
C 20 0.3 12 6
D 20 0.4 16 6
E 20 0.5 20 6
Total 30

S.L:smear layer

Table 3. Parameters of the CO; laser irradiation by power, time and surface condition

of Group II.
Subgroup  Power Time Energy density No. of teeth Total

(watt) (sec) g/al)  ————

SL. SL. removal
Control 2 2 4
A 20 0.1 4 4 4 8
B 20 0.2 8 4 4 8
C 20 0.3 12 4 4 8
D 20 0.4 16 4 4 8
E 20 0.5 20 4 4 8
Total 22 22 44

SL.:smear layer

* Dentin Conditioner (G - C Dental industrial Co.)
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T 4Ae 238 AASA & 23 A
A% 2oz Uro AEdA 249 dzxde
3712 00 424 0.1%, 0.2X, 0.3X, 04X,
0.5% A ¥ d2TE XY BE AHEY
€ nail ename] 2 3 =X 33 4°C ¢} 60°C9
B4 4 100 3] thermocycling 3 Y& 0.5% methy-
lene blue $4do JEANA F27]0lA 37°C2
48 A7 RBHPG 22E B4A AR =
Al We] 4R E F£3oz Adsy YA A
@) 74 (Olympus SZH-ILLD) 2.2 MAJF o F-&
#&39.

m, A8AMN

7t S HE

49 4-12)/atl X e ARz BFE W
e glou, 16)/anlNE AR AA By
o] Ego] Uei, 0J/an’lME AN
FARE 4% 2oz 3 e HIx
gstd Foe B9 o] Yeiyith

Ll FANXISDIY 23
D IZ(ETFE AASA g T)

* g A Ad

s ZF—AAFo R TS el FopAHe
fFo] Ford 7147 FEE o] WA dYo 2
vElde, JolAlde AAR YHE FARE
713e2 3-42d 2 FLo] FAHUN(Fig. 5-
0).

o 4J/cm*ZAME 3 Aot @Sl AT =EF9
TEL gz H& 2n YA Jetd(Fig.
5-A).

o 8l/ecm’EAME § Ao B AT =39
#gol o A FolAA #F A (Fig. 5-
B).

o 12J/cm’ZAME 5 Aot @Sl AAF =%E9
TAL FOHAL 7tEoAY 1-22¥ 9] 2@
ez Jelgoh(Fig. 5-0)

o 16]/ecmPRAMT s R FHOoE HES 8 X%
EASFEH 8, FolAE o AT =LF9
gL v$ FA Jeb o (Fig. 5-D).

» 0J/cm*ZALE ; AAHoE EAL FEI{A Y
Egoy REAoZ ved F4/ #F HA

I, FotAEdd A =dF9 A4 £
g3tA Jetstth(Fig. 5-E.

* QX AA

s RFZ-FE¢ ¥Ho] BF HAUeH, peritu-
bular dentin ©] A AF 0] FolAj@e] wj-¢- A
Vel (Fig. 6-0).

o 4J/mZAVE ; ABE 2L BUYSS ¥4 9
ZFo) sl ol F9 AVFE gL
#FaEo] vYelgth(Fig. 6-A).

o 8J/em’ZALT ; ZEEAZR L U 3 g
F9] FotAl#e] EHHAUIL =88 FolAd9
azle oA AN (Fig. 6-B)

* 12J/cm’ZAE 3 REB S A §A FolAd
o] #71 vl % AA FFHNLH 27 £F ofF
ZtolA UL, FopAdo] 4R BHE RY=
gL ZHolz §EH YeRH(Fig. 6-0).

¢ 16]/cm?ZAFE 5 12J/cm*FAVTE S FATE $gol
#&5 A (Fig. 6-D).

AV ZAE  12- 16/ ZAES FAR F
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gol vehoyt B4HA &L FotAdd 2
71 %43t aA #F= A (Fig. 6-E).

2) IZ(=23E AATE &)
* GAAEF A A

U RF-ETFY o] AA=H ol
o] A9 BF x&Ho fn AolAdud =
%39 ZA7E 4 FolA A (Fig. 7-0)

* 4J/em’ZALE 3 Ul2T ¥lste AR B Fdo]
velges, Aot dle =59 FA ) ¥
Zgo] ByH(Fig. 7-A).

* 8J/cm*ZAE 3 A BAFLH G4 FolAde
a717v A Jebd(Fig. 7-B).

o 2J/em’RAMVE 3 B 2RSS A BESETH
A gerA# F9 UL Wl HA e
o (Fig. 7-C)

¢ 16)/cm*TAME ; 12J/ecm®EAVET FAFSE %ol
U 3277t o FRA ZepAde] #EFHJUG
(Fig. 7-D).

o 20)/cm?’RAME 5 16J/ecm’*ZAVEH A Fgo)
Uehgeu BHEA ge FolA#e are
ot F7hs o] JelgH(Fig. 7-E).



Fig. 1. Dye penetration : Control

* QAN AW

o U} =F —peritubular dentin ©] A3 A AH o]
AotAgo) wi$ A vehtn Ewo] ¢
H@scH(Fig. 8-0).

o 4]/cm*ZALE 5 2 F4) 8] 3le] ¥ Hge
£3g o]Fo] Ueith(Fig. 8-A).

¢ 8/em’ZAVE s REBE EUFET §7 Ao}
M@ F7F AA dehten & 27N oF
ok Aol #7HA ThekshA Vhebkoh(Fig. 8-
B).

e J/cm?RAVE ; AR oe AEAT 2L ¥
Fg Holm, oA do) Ao BT R 5 o]
b (Fig. 8-C)

© 16]/cm?ZALE 5 12]/em?ZAVES fAFE Aol
el oh(Fig. 8-D).

« 20J/cm*ZALE § 12- 16)/em?2AVE T FAME %
Ae Bolu, Fohpou BA=A gL He
9] golAe] Uedth(Fig. 8-E).

Ch M4 XS (YAFEtsi0(Zd ZHE ;5 Group 1D

HE2Ee =28 Holde AT AA Aa
AE7F LA et (Fig. D. 12-16]/em*®
ALz A A AT A A JE(Fig. 2,
3), 19 ZATAMNE tlE2Fe ¥3te ALYTE
7} AR yehgen, AAE e EFY3)
A BEHAY. EEFL AAT FAE o9
FAE o] BAHAT

109

Fig. 2. Dye penetration : 20W, 0.3 sec. (12J/cm?)

Fig. 3. Dye penetration : 20W, 0.4 sec. (16]/cm?)

Laser(light amplication by stimulated emission of
radiation) %3 10pm-1mm &} FF¢o =2, AF
Aoz TEAF Woz ZYEF JUAE B9
ez aRFoz ALE F e 4L VAL
9le] &# A (coherence), &4 (monochromato-
ity), A% (directionality), 33)% 4 (brightness)
o] EA& Za Yo,

#olA e AAd g AFHE9] 7 A vE



a9 €AHRE Uy H|gaATde ¢Hasd, #
28, AAAY 9Foz YZEH 20 He-Ne
go| A wxA] #lolA7t ole] £3a CO, dlo
A9 Nd: YAG #lol A Q& < Aoz o]F
o)A AEr7le FE FL&Le daddd 4
Holaw D, FolA g A3t F5AL-L oA
W 4=(power, density, duration of exposure, and
wave - length) ¢} &3] <= (absorption, scatter, the-
rmal conductivity, and local circulation) A}o]e] &
F@A o g,

o)At xlotell TALEY ofyAe] RE ¥
ALE 2 Ue A& Xole] 450 42 HiAEY
F2 Aold] & e AL FA9 FFHe
i =] o) T},

Kumasaki®= ‘gotd 9] A9, 714, A&jd A3
HWe B3 Mg F5ASFE ARG REA
o} AQEFATAE AHE §A3A CO, HolA 9
B3Z(10.6um) o] JoME FF7F AL, HE
BEA AF FolBAA 4F #HolA =4
=9 2R N, #°lA 7.9um, Ar #°]A 9.4um,
Z4] #HolA 1lpm, Nd:YAG#HoIA 12um, CO.
#olA 7.7um £ CO, HoIA7} 717 EFAA &
£33 &5 CO. Hol A7t ot 7+ &
59 golAdl sen, Co. dolAE AN
233 ¥iAL7E Aol A 9 EqA0] glow EFA
2 F457) qid A quiAE AN F
3 B F5H o] AFRI I foldjojenae g
EE AAYx AFPsid £ 2 A9=HAH.

bur 2 AAE AJol A £31E collagen 22 T
A@ 9123 disordered crystalline structure 2 T
AP WZ 1-2im 9] 2322 FAH 3Jond,
o]g ¥ WZ(smear layer)d AR} I3}
E4o] gou® oAl 9sle o] Fof 7]
E9 JotA g A §-§ - B2 F JodoF
o] 4Foln tj$-7] ERZF AIEx S ML
F oy HolARAIA =T dFE ¢ F
gerg, & AYdae =23 € AAS T
AASA g T2 Yo APFHA e
AAMP S EE 6% citric acid/15sec. 7t T B
3309} 25% poly(acrylic acid)/10sec. 7} ¥ &
TFEHD7} Lol A, Bl AP L2 6% citric acid/10,
15sec. , ultrasonic cleansing/5min., water jet & clea-
ning powder/5min., mild poly(dentin conditioner :
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‘G- C)/20sec.

=
=

ALg-3lei A goldEHE AHEJ
g SEM #E3le =239 gRE£o] AAH
Aot #o] =25 L peritubular dentin o g go)
AY H& mild poly/20sec. & A3},

AHS-E HolAe uAPEIL X5 HAE
G| hdte] Melcer 502 A LgololA
Black #9] 557 9%& A F Asyd CO,
#H oA E 0.5-1sec. TtF 22 BEEAL3A 800-8,
000)/cm?e] AVAL x| E 58 FHArlglo] &
o}d9] AAo] dojdttn BIIPL, AP A
9] xo} XAGR] A&ve] CO, HOlAE A&
BEIA G 11,300 - 56, 600)/cm*E ZAHE}FA S
AAFHQ XNF&Ade doed| AT 15:5dE 38
2 JAHE AL FFRAET o] B AT
A AL 20J/ecm’lAE g E7HEHA
W3 ol7|3A g€ Aoz ARHAC.

Peck 592 ¥ #HolAZ 2,000]9 AUAE
ZAEL AotFA 0.1lmm Bt} EL BT
el crater AL B, o1¥e CO; @
O A2 159-1274)/cm’*E RALSIS] FolFA
FHoz 8¢ -58d 9AE Jehy R e
g3tgo] ity dE3HTh B 48] §F
FFAME crater v FAHA Fom, 12/em®
7HAE olFd W3l fien, 16)/em*lAe
el Eero] FuldA VeI, 20J/cm’lAle
Aoz gstd 297 et 16]/cm®™l
A #EE o e Foldo] &8 - FHEHY
Jehe ez F2dr,

B Ao GolAE AT P4t FA
g2 %9 SEM#BEoA I79 dRTAME
AR oe =TF e FoiAEHd FEol
=384 Jehted ol Pashly o @33} 943X
38 o] o] f 2 olnlx SEM #A-E 9% extreme
vacuum 3 drying egipment ol 21 artifacts 2 A
ZEgn SR, =2EEFS AAINA gL IT
A ZAHE YA} "R F/1E5E FE0
7tei ZoAGI} 0)/em’l e FEFLE @&
38 gl vehdsd olRAL #HojARA 9
8l =utFo] 7]&9 oA Aol FIiH
Qi ol o] §& - BAHAY] HEL o2
F&4rh.

EgZo] AAE NZAAE AR YA}
Z71E5E QoA de] gAY ez Tt AEA



AR T2 ZA JEGA Fotal o] FolA
A= AR ARHIAT. ole XF 9] Ao}
7123}, golgle F7te =23 ZA, peritubu-
lar dentin ©] £ - §FHBAN AolAHol B
Aozt B4 & Jon 53] 12J/em?} 16)/cm?
oA FotMlgel 9 =77t b A Jelga
20l/em?oN X 23518 FotAlgo] ozt uf Yol Al
#FE e ol 1T 2L o) f2 449,

ot A Blol Az ) o F ForM@e) B4
7F HeolA AEF U gHLL o QAo
T3] IRt FotA BN R D B0zt AUA,
Zgol Al @] peritubular dentin, Fotd 714, =g
T3 A aFEd 93d 8§ - FRHIAREA
TE37] A8l Ho)HRALE 10%HCY2sec. A
B A€ ITF EF0M 2L FHSLS
Holn] ola#e A3 50 Jelgm 7
Ze JUALE R e FHEFE J2x8 8%
B2 A9 FARHA JERIA FolAdel 24
A gAY FEFEQ 9749 JF Aoy
FEALEE dF FAHNGT A4gen, Y
T4 =8 EA4TE ¢ 5 AN

o]3# Zo] I, 1 F9 SEM #ZA M AotA @&
BH3EA @3E dodA FE 12-16]/cme
WAt /Mg & 2AAZRAYLS ¢+ dQed,
Kumasaki?® = 2W/sec. (117.6)/cmd) AF 7 4% £
< AR E 3t B AgAnst Aol 7}
SX%1A4 Kumasaki &) GTF-EIA] 7|ZH RALZE
A& Adsld B 23 A S JHeg B2
ARG Ao A=Y, 198 AY 2W/sec. 9
AAALZ7} 28.3)/cm’2 YEIGAY a8 B
A¥9 ZAARYE oF 2¥7hF =ZA ek,
oA HAEA W FF AT AFo] A
ofut: AEAHe 2A(RAFE, AFAAY 3}
H3), #HolAY 7%, 2ARAFTY HolwEo]
oldz) Arg g,

=239 9FE vy 93 I, 179 SEM
TZAA Ao1FS & 5 gded, ol Co,
HolAe ZAE 7,7um ol H]sld mwrEe] £
AZb 1-2um 2 w9 gF7) dEold A4, &
TFY EAREE FolA A 9% Aol
3l A AFE PIAA oy F2Hd.

CO, PolA ZAIZ G AHolde Ho)E
&7 A8 FolArl 2AME FARE AW

0o
W
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o] AEHS #FF YA Kumasaki®e
AEFEA ] 93t AEE CO, FolAY =
A% 7.7ume X HE SEMAGNME 7-10um3A
F A9 Fxue 7|FAdsE #RgTn
A, € d¥NE I, IF BFdA 3%
ZAR FT T2/ GE 5 5-10ume] B S
#EP oy g FRL oA

*oEolA RANE Xo} AxFd B o7 A%
g APee@or] FFHQ BEFHL Hole
FE3 AdgAz Qe EFHo] Rolx ¢
F2Atolo] MFAME 3%, AolAdie &
Z9] pseudoisotropic zone ©] YEFFE RIdt:
2™, pseudoisotropic zone ©] UEIE o] &&=
ol A7t ZALE H9l9o] AYAAR Aol sty
H3tE 77189 gX)Ato] fj#ole} FouP, o)®
= Aotdo)A B39 pseudoisotropic zone ©] A
71 A& 9%7t F-718< 33 g Jolde
ok 70%9] 5§ 71E (hydroxyappatite), 18%9} £-714
(90%7} collagen), 12%9] B2 T4 o] ojd w&
F7189] $3FAto)9) collagen o] €3 WjEolga
FE39Y. & dddAde W e duyas
AHE3E 7] dE o] XA 57} A gle Re=
ATEY &4 - 589 P94 42 3 e
pseudoisotropic zone & EAF-Fo i3 FFI}
A FotR EE9 AR o] Wadrin
Atg "y,

FgENFog NAIFARLE I P
Al d2EE =&d Foldy d BHd AH &
43 WAART}L FEHN LY, 12-16)/em® BFE
AAEAR A AA JEen 19 2AE)
Mz MAEZL AAHO Jeign ¥4 =%
BT A #F&H, oA XAle] 93l Hi
AF7F £93) AAEY B3 barrier o] T L
B % Kumasaki & I7#¢ dX€E ZAE AR
o E2EE AAT Bee AASA &L A9
H3te] MAFTI}L G2t F7EY JEigey A
WAoo g Z7he] ZALZHC) WE O Yio) b
FrAtete] o] R o] = F ] FAA &4 FEE
& g

4 48 PFozA Folde JEAHQA EF
E4E A obgy #HolA AN £x3
<ol e FolAe mAzJustee] YABAE
A28 Byl 98 DT TG analyzer(RIGAKU



(weight 100ss %)

PTC-10A)E A3t DT - TG analysis & 2133
o, 70°ColA ¥t} weight loss & 7 Fgut
$-9] peak 7} WEFRI O 325°C H-2oA 33
2718l ¢a¥s-9l peak7t JEGI o} wE
- @A weight loss & B&3+ (Fig. 4), °vlx 70
oCel el HaWHES peakt AotAWY FE9
Z4d 9o ex2 AFHH, 325°CoAA9 &
Fuk-$-9] peak = F718 R F7|E9 A3} jE
Ao 328 F 3loh oA E Bvf YIS
Jeille F49 712717k FAAE %71 AlF
3He 260-325°C AlololA AoldmH el ¥zt
Yol Ao] oldst At

28 Fo)A ZAb wWE dotd BEHLEE
2437] 913t thermocouple(Pt/Pt - Rh 13%)&
o] &3t 4J/cm?-20J/cm?7t A #5844 digital
thermometer(YEW TYPE 2572) 2 &4 3] B

325°C

70°C

100 200 300 400 500 600(°0)
Fig. 4. DT.TG Analysis of human tooth dentin

¢l 57.0°C, 75.0°C, 90.8°C, 95.2°C, 108.8°Ce]
2738 AU thermometer E o] &3 3¢ &
2-3% o] dojl BEHolof FEF AAE A&
4 oy B dAFdie i =AHAZE] 0.5%
%7 & ¥ady et g Aoz A
g3,

DT * TG analysis sl A g& 27 Edi 2 o] A
ZAle} & Jolde BALEE NFFeE F
A3t7) 9138 vl £X& 250°C, 275°C, 300°C,
325°C2 LA AZ) siliconite LIAE A3 A
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712ol] goldoe] &8 AUE ¥ 44 584
WX 3tg2m 250°CAHE tRTe Hl3d ofF
A x@Ao] vEhgen 275°ColMe E& &
goz vztd Fgol UeERt SEM #FA
oA o] BAEA Fgkdol #FF e, #elA
ZAte| & Aotd EULEE AY3) FHE FE
et @3yt AREE 271 250°C F2olH
AotAl@e BHEAE dolAe 4F& B o}
Uz e Fe(gERe, 33E, AAAZHE
#AHE Aoz FE. 2, 4939 o
e 2o AU Ar2A 58T FAFL
24 golA ZAMNZAE 2ol Qo olduE
A% 1ol & Aoz AZ4HH go= B}
AARe)L AAF A7/ 2 Aee A=dE
o}
Aotd AZAAFE 71A dstdAs BA
74de] ¢l ©]F Brannstrom ¢ hydrodynamic
theory 7} 7+ A4 ] 12, Dowell & Addy &
71A0] RSolE ztd AotMe ¥t MR
B4AHQ Agwugdola FEAeH, o d8H
o} Jorkiend & Tronstad®, Pashley®, Tarbet 5,
Greenhill & Pashley'?5-0] ZAEXAE o]-&3to
Aol @] B AAE BIY &1 Yo,
oY WSS B B3/t EAAAT o]
2oxng ¥ g Addte EAF) e
o], #2o)E Kumasaki 5% Matsumoto™7} %
A9l AR Fold ANZAUNF| GaAlAs ¥HEA]
golAE Ag3le] ZAFF A9 BEE FHA
#3471 Yehthn Bu8tg o™ Yamaguchi 592
air spray ol WE ©|F W@y ¥ NgEHE
wgstus Aastg $yolgda FF3gev 2
3 2R0] FRAH\IL Iwsae”9] AFAAZ o]
Ze add Y@ /1AL 383 43 + AN
o ¢gozel ATt © FRITI BIF}A
At -
oy, B 47AHS} Zeo] YA 93
SA e 3ot BHe] RV} o]FAH”, F
AolA#e ERE V1AL =S Zo] &3 -
234 59 Fold AGANZF AA ] w¢
f&3n Ay g7t glen, 223 A=
g9E F A& B, oJFAE M3} gl o
BER ARA w¢ DA} ERAQY AHE
d& F I3, (2@ AAeAd =88 Yo



e &3 - 24T Qe FolAdv A
e T&& %e F de F9 B d3A o
S A8 F Y& Aoz AgHy, B ue
ahst A3F £88 A%k Fez oA =
s HAFET 2AZAE 23 - L
€ Ao £98 Aoz 440

=2

—_

V. &

F450] Qe $AE & - TR 149 2 -
HART Ydste JoldE =FAJL CO, ¥
A& AHE-3H 4f/end’, 8/em’, 12]/em’, 16]/cm?,
20J/em’S} AL EE 2AME F FALARAN R
2 ARG qA} GG e 2
2 40
Lol Aol &3t FotAdel B37} o] F

o1zt
2.10% HCl/2sec. 2] Folx Fop @ B4 =0

Heg e, oAz v o] o] EARE

& F AT
3.tizZ Hjste] oA E AT FAA A&

AF7F AA Jdey.

4. 52229 EARTE HolA At IE Ao}

Ade BHEFA & 9L HAA g A

o2 eyt

S|
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—Abstract—

A SCANNING ELECTRON MICROSCOPIC STUDY OF HUMAN DENTIN
SURFACE WITH THE CO, LASER IRRADIATION

Dong Hun Choi, D.D.S.,, M.S.D., Chung Suck Lee, D.D.S., Ph.D.
Department of Conservative Dentistry, College of Dentistry, Yonsei University

The main purpose of this study was to investigate the possibility of obstruction of dentinal tubules
through irradiation of the CO, laser on the dentin surface.

For this study, 104 extracted caries-free premolars and molars were grinded their mesial or distal
surface to expose dentin completly. And these specimens were divided into three Groups. Group I: those
with their smear layer not removed and Group II : those with their smear layer removed, were irradiated
by the CO; laser(SPACE LASER-CO; VEGA 25) at five different energy levels ranging 4 - 20J/cm?
and all specimens were observed with scanning eletron microscope (Hitachi S-450). Group Il was
divided into 2 sub - groups: one with smear layer, another one without and those were irradiated with
CO laser of the same condition as Group I & II. All specimens were immersed in.37°C, 0.5% methylene
blue solution for 48 hours after 100 times of thermocycling at 4°C and 60°C, and were observed with
stereo - light microscope(Olympus SZH -ILLD) to evaluate dye penetration.

The following results were obtained ;

1. The dentinal tubules were obstructed through laser irradiation.

2. The dentinal tubules were still obstructed after treatment of 10% HCl/2sec., then it was proved that
acid resistance of detin surface was also increased.

3. The Group of laser irradiation showed less dye penetration than control Group.

4. The smear layer hardly affected obstruction of the dentinal tubules through laser irradiation.

120





