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ABSTRACT
Effect of Er:YAG lasing on the dentin bonding strength of two-step adhesives

Byeong-Choon Song*, Young-Gon Cho'*, Myung-Seon Lee?
'Department of Conservative Dentistry, Chosun University School of Dentistry,
*Department of Dental Hygiene, SeoYeong University, Gwangju, Korea

Objectives: The purpose of this study was to compare the microshear bond strength (4SBS) and bonding
interfaces of two-step total-etching and self-etching adhesive systems to three etch types of dentin either
the acid etched, laser etched or laser and acid etched.

Materials and Methods: The occlusal dentinal surfaces of thirty human molars were used. They were divid-
ed into six groups: group 1, 37% HsPO: + Single Bond 2 (3M ESPE); group 2, Er:YAG laser (KEY Laser
3, KaVo) + Single Bond 2: group 3, Er:YAG laser + 37% Hs:PO: + Single Bond 2: group 4, Clearfil SE
Primer + Bond (Kuraray): group 5, Er:YAG laser + Clearfil SE Bond: group 6, Er:YAG laser + Clearfil
SE Primer + Bond. The samples were subjected to #SBS testing 24 hr after bonding. Also scanning micro-
scopic evaluations were made on the resin-dentin interfaces of six specimens.

Results: The #SBS of group 2 was significantly lower than that of groups 1 and 3 in Single Bond 2 (p € 0.05).
There were significant differences among the uSBS of groups 4, 5, and 6 in Clearfil SE Bond (p ¢ 0.05).
Very short and slender resin tags were observed in groups 2 and 5. Long and slender resin tags and later-
al branches of tags were observed in groups 3 and 6.

Conclusions: Treatment of dentin surface using phosphoric acid or self-etching primer improved the adhe-
sion of Er:YAG lased dentin. (J Kor Acad Cons Dent 2011:36(5):409-418.]
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7 20 mm, %°] 45 mme FH3 CBC ¥
212 wge] A Hel| o] H=E A

A 171 78k F Isomet Low Speed Saw (Buehler
Ltd., Lake Bluff, IL, USA)E °]&3to] m¥we] Wy
oPgAl A apie] gold HHe] REHEE MUt Uy,
1.2 mm sPel|A] ThA] Aekate] tjxaa BeFe] A S A
sttt 7 Aol A wa Sl sldete dold EHE
So] FFH el 600 grit silicone carbide (SiC)
paper (Buehler R&B Inc., Daejeon, Korea) 2 2F (.2
mm 3 & Avlstgict.

2) T

24719] AH S AR Mesie] ol W] A
W AR A 2E o] FFo] wpet The 2ol 6719
To 2 EFIFoH, 72t 7 49 HHS wigsklth
(Table 2).

(1) 1=

172 Al Z2Ake] el e} Single Bond 25 483 &
°]t}. Scotchbond etchant (3M ESPE Dental Products,
St. Paul, MN, USA)& Aobd FW-S 1537 AHEA] A
& & water APAZ 10237 AlF 3L air A PAZ 4
obld HW-E JPHA xste] Adgte] FES EATAG
Single Bond 28 Eelad F#3] AA old 1 23]
A&A oz A Lslo] A WAAY S ERIg T air A
AR 2 - 537 7PAl AZ3ka Spectrum 800 F2A}
712 1023 241819

Table 1. Adhesive systems and resin composite

(2) 2

272 Er:YAG #olA<d KaVo KEY Laser 3
(Kaltenbach & Voight GmbH Bismarckring 39 D-
88400 Biberach, Germany)& °|-&3to] “Jold T
dqAAE s, 173 L WH O Z Single Bond 25 &
&3t FxARII T

Zobd ®Hd H3 Er:YAGS ZAlE KaVo KEY
Laser 39 etching mode (elY#] 100 mJ, 34 6 Hz)
2 Agg T oA A=A 20602 o] &35t spot size
+ 0.6 mm, focal distance= 1.0 mm, & 2Xgo]& &
9 15 mLe FUEER o] AlHe] RE Wgoz ok
A scanningdhiA A FHE FL3HA A3

(3) 3T

372 EriYAG #lo|A 2 gotd 02 JAA et o
Al QIAke & B2 2|3 & Single Bond 25 483t o]
o 279 FUS WS o] &3] KaVo Key Laser 32
Fotd EHS oA &, thAl Scotchbond etchant
2 1527+ 2H-24] A 2]sla Single Bond 25 &3k 10

(4) 4

47 A zAre] Aol we} Clearfil SE BondE 283
T-o]th. Clearfil SE Bond®] Zelo|HE FFH <o 24
Aol o] Agsta 2027t 7]the v, air AlFA R
Zeo|H & 7PHA Ax3H T Clearfil SE Bond®] A2
AE FFH &0 A Aold FHol| &85t air A|DA|
Z 7PHA Eo] Aol EH| FE3] HAEE ¢t 10
27b FRAFER T

Adhesive system Resin composite

Manufacturers

Single Bond 2 7 250
Clearfil SE Bond Clearfil AP-X

3M ESPE Dental Products, St. Paul, MN, U.S.A.

Kuraray Medical Inc., Okayama, Japan

Table 2. Group classification by adhesive systems and etch types of dentin

Group Adhesive systems Etch types of dentin No. of samples No. of measurements
1 Single Bond 2 Acid etch 4 20
2 Single Bond 2 Laser etch 4 20
3 Single Bond 2 Laser+acid etch 4 20
4 Clearfil SE Bond Self-etch 4 20
5 Clearfil SE Bond Laser etch 4 20
6 Clearfil SE Bond Laser +self-etch 4 20
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U AR R 7 B 9ok Al A
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Single Bond 25 A8 el A Aol o] Aol m2
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Table 3. Mean microshear bond strength (MPa) to dentin and failure mode

Failure mode

Group #SBS(mean *+ SD) 25% Median 75% - : -

adhesive mixed cohesive
1 24.29 + 9.65a 15.75 19.69 32.48 3(15%) 15(75%) 2(10%)
2 11.12 £+ 3.40b 8.72 10.29 12.59 14(70%) 6(30%) 0(0%)
3 20.68 £ 9.83a 9.21 22.98 29.1 5(35%) 14(70%) 1(5%)
4 22.81 £ 6.19a 18.14 21.92 26.57 4(20%) 13(65%) 3(15%)
5 11.54 + 6.06b 7.91 9.55 14.773 13(65%) 7(35%) 0(0%)
6 15.21 = 5.64c 12 14.78 17.11 6(30%) 13(65%) 1(5%)

G1, G4, Acid etch; G2, G5, Laser etch; G3, G6, Laser etch + acid etch.
G1, G2 and G3 used Single Bond 2. G4, G5 and G6 used Clearfil SE Bond.

Different superscripts indicate values of statistically significant difference by Kruskal-Wallis test, median test and

Mann-Whitney test.

Fotde] L3 Al mE Single Bond
Clearfil SE Bond<9] ¥]x+= Mann-Whitney %<
sto] sl on 179 47 181 239 529 A7)
T 7ol 74]"'%}31% 7‘}017} AAA T, 37 6] AF
.05,

. Clearfil SE

A2 %Low 4%4 67e U 24
(65%)0] HAEAAIRE, bt -2 FA 34 (65%)
o] &% 2H(Table 3).
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< HERASIT.

1) 1+

otd s Egtezle] Ao 11det &7 3
gt T &dFo] AU e dotd S5
taperdt BoFe] #HZlE| 17t ok AT, #XH 19
Z1ol| 4] th=9] &2 =4 (lateral branches) 7} #2% 9]
H(Figure 1).

2) 2
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o okl Y Re 7t & #EEH AT (Figure 2).
3
13 n7IA| 2 gobd 3t Bl Al A 21 g 4
2 o 2AAL, 179 W3] T B BHEH AL

=13

=

3T

l

o] #zle 27F #EEA, dXH 1=
HReFo R Yeiston, #zle 1o oA &2 A7t
#FE= A (Figure 3).

4) 47

”O}ﬂﬂr By 7] Ao 713 A2} g 7Y

A9 ETo] BEENT £ ok S5 I
g

“LEHC'OU A 27t v #EEen YRl &
Wol| A -2 EA| 5ol B AHFigure 4).
5) b

yobast BgE el AR vleka 1] B
A £3e) 2R Q. 4 3E 99 oOF g2
X AHa

7} &g BEEH A (Figure 5).

6) 6

obdt B A 218 22 o] FAA, 4
ol vlel #dsh] e S5 AL o dE vt &
s

p

eglor, dile e o 7R YelsH (Figure. 6).
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2 15.0kV 14.1mm x2.50k SE(M,HA)

Figure 1. Scanning electron microscophic photograph Figure 2. Scanning electron microscophic photograph
showing the hybrid layer (H) and many taper resin tags showing the wide gap (G) and few short and slender resin

with lateral branches (LB) in Group 1. tags in Group 2.

3 15.0kV 14 5mm x2.50k SE(M) T o 20 Oum 515 0kV 15.0mm X250k SE(M) gt "' 20.0um
Figure 3. Scanning electron microscophic photograph Figure 4. Scanning electron microscophic photograph
showing the hybrid layer (H), slender and long rod shaped showing the hybrid layer (H) and many long rod shaped

resin tags with lateral branches (LB) in Group 3. resin tags with lateral branches (LB) in Group 4.

5 15.0kV 15 1mm x2/50K SEMM) 20.0um 6 15.0kV 22.5mm x2.50k SE(M)

Figure 5. Scanning electron microscophic photograph Figure 6. Scanning electron microscophic photograph
showing the small gap (G) at the resin-dentin interface showingthe hybrid layer (H) and few slender and long
and short and slender resin tags in Group 5. resin tags in Group 6.

414  Song BCetal. JKACD Volume 36, Number 5, September, 2011



Basic research

B A E 2T AZA|AEl 02 Gl HBA g2k
/\] »~H9l Single Bond 28 A7}#-4] Zato|n] A2 28
<l Clearfil SE Bond& A&slef AHg-at%l oM, o5
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177 4 «l Yold 7} B3t xle] AvoA e 2}
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ANAAQ Ajts o|F3 e A AT + itk
Sassi 57 “JoHd WS EriYAG glo]Au Aoz A g
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