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Comparison of Enamel
Surface using Erbium
Laser vs. Etchant
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Introduction Materials

AEBRWEWNBEE " REZR - NEE a. Etchant (E&847%l) : 3M ESPE Scotchbond

FLoHEERN - BEEETENIANE - Universal
ESEME FZMIE FEIZEAHIE E Erbium b. Laser (SR FE ) : LiteTouch laser,
Laser ((BAERESY) B Etchant (BZRRE) Light Instruments, Israel, 300mJ, 20Hz
WARERT - FENREHEEREEST (6W), full water

=% . WH7 bonding #& resin &5 c. Resin : DenFil Flow A3 Flowable Light-
FEMBEEESE L ETRN - BA cured Composite Resin

Erbium Laser A& 3 & photothermal £2 d. SEM : BT/ S 1bRE KEEYRILEE PR
photomechanicalal property &4 - F%k HITACHI S-3000H
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I.#Ji8 LiteTouch (Laser)

II. T8 LiteTouch laser + bonding
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II. 748 LiteTouch laser + Resin BCEEMEI2/NEG - ERAIEEEE - WY
IV. R% Acid (Etchant) HERIERE=EESEION  AEERE
V. RA Acid + bonding FEESMREYE LRBERS@E - W
VI. RF& Acid+ Resin ASEMEEIR P RKIEE -
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4300 - 1500 - 30001 - &Fi—5RCEE -
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Discussion:

Part I: #i i) 5 i OBOKAS 32)

A. 7 Laser £ Acid Etchant BYLbE;h:
SEMEBFBEMIREEIRY laser TR H

BEET EEXT7TBEXEENIDEERMWE
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M Fig.1 (100 times, 500um) - Fig.2 (1.5K
times, 30um) - Fig.4 (3k times, 10um) ;
M acid etching & EEE F Fig. 17
(1K times, 50um) - Fig.18 (1.5K times,
30um) - Fig.19 (3k times, 10um) - oJAR%EE

I. Laser Group

Fig. 1 (100 times * 500um)

II. Etchant Group

Fig. 17 (1K times > 50um)

B. 7£ Laser+bonding Ed Etchant+bonding
AILEERh:
SEMEF#iE 238 Hlaser+bonding
EREEZIET - Fig.7 (300 times, 100um) -
Fig.8 (1K times, 50um) - Fig.9 (3K times,
10um)  EEHEBEE T —EHEW
bonding - EXEHEEEKESMIR -
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Fig. 2 (1.5K times > 30um)

Fig. 18 (1.5K times * 30um)

BELEHEEENEE R AlaserEiNZ - &
H¥E 75% - EEMNAFI Erbium Laser
o] DL EliE H 852 mechanical roughing
effect - & resin ILIAMEE LX -

Fig. 4 (3k times » 10um)

Fig. 19 (3k times * 10um)

Acid+bonding FEREEIE T Fig.20 (1K
times, 50um) - Fig.21 (1.5K times, 30um) -
Fig.22 (3K times, 10um) - BE FRE 2L
BEEW—Ebonding - BAIIFERE AR
ZUMEMEE - A—ROLIFERR Erbium Laser

E R mechanical effect EEEER -




III. Laser + bonding Group

Fig. 7 (300 times » 100um)

IV. Acid + bonding Group

Fig. 20 (1K times * 50um)

C. 7% laser+Resin B Acid+Resin BULLEo:

SEMEFEMIEZIRL - £ laser EIE
BREBM Lresin - #£&Z2HRresiniR¥A
MENGET - PIFRIETEFZ Fig.11 (1K
times, 50um) - Fig.12 (1.5K times, 30um) -
Fig.13 (3k times, 10um) ; FacidEE
BHFEREBNM Lresin - & 23] Fig.23

V. Laser + Resin Group

Fig. 11 (1K times > 50um)

Fig. 8 (1K times * 50um)

Fig. 21 (1.5K times » 30um)

Fig. 12 (1.5K times * 30um)

Fig. 9 (3K times * 10um)

Fig. 22 (3K times > 10um)

(1K times, 50um) - Fig.25 (1.5K times,
30um) - EXEERE R BEE T A
F BHE NB-HEHXRE - KRBZAIHW
AREE - o] IBE laser+resin o lAliS H
HRAS EEERFEZK Acid+Resin B
mechanical effect 551X laser+resin -

Fig. 13 (3k times * 10um)
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VI. Acid+ Resin Group

Fig. 23 (1K times > 50um) Fig. 25 (1.5K times » 30um)

Part I1: ki) i (RS 32 300 times)

Fig. 26 300x laser Fig. 27 300x laser + bonding Fig. 28 300x laser + Resin
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b= #Bp0#EEEE - £ Erbium Laser
ERITAEMENAET - SFOJLES
B ZAY macro tag IR micro tag RYRLEE -

Fig.29 300x acid etching

E—REEREIIIRET - BMEN
ARBEYN £ - 2k bonding BEEKFRES
THEERHE - S retention FEBINRAIAR
B8 - Z#BHBIE Lresing - EEM—/[Eresin
BogEEmRE - EMERMAERET &
resinfRESHENERA -

Fig.26 300 times 100um laser

Fig.29 300 times 100um acid etching

Fig.30 300x Acid + bonding

#EMmAs&resin®y mechanical retention -
T HRESINAZ IR - W EAEKT
shear force B2 compressive force -

Fig.31 300x Acid+ Resin

IbmZE &R T - ARlaser WA ERE
BER—REEN T ERENRE
1. laser I3 FA macro tag £2 micro tag
Acid &3R5 micro tag -
2. laser B Fresini&#1 shear force B
compressive force I NEB AR —HREL
BFERE

1.5K times 30um
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£1000fE 2300 EHEZET  Erbium
Laser EF & X E I LLEIE retention
of resin BIAE - laser MEEL T RH
mechanical effect E2ZHWREZ - £ &
Acid Etching R A& chemical effect & -

£ bonding £ FMAERA - LW
T laser BT ELTFEE —LERBLEE

Fig.27 300 times 100um laser+bonding

Fig.30 300 times 100um Acid+bonding

1K times 50um
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1K times 50um

Fig.28 300 times 100um laser+Resin

Fig.31 300 times 100um Acid+Resin

S




——

FEIESERE - £30018 T @ MEFEE
BESM - (BogEEAEE /IR % (retention
A%9) - B DL — MR BL B2 N AU AR B& A O] BE
% - f£1000f2 ~ - BEREREARLL—FE - &
Erbium Laser &2 N - Z2HEHN - RIEWH
AR N - IR ERZERFE L - &
—REEMEIET - BZWresintlgEE X Z|
ARREES THE - EE _REEOKE

S

Conclusion
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