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Fourth-generation adhesives

= Three-step etch-and-rinse adhesives
= Three-step total-etch adhesives

Fifth-generation adhesives

= Two-step etch-and-rinse adhesives
= Two-step total-etch adhesives
= "One-bottle” adhesives

Sixth-generation adhesives

= Two-step self-etch adhesives (Sixth-generation - Type 1)

Sixth-generation adhesives

= Two-component, one-step self-etch adhesives (Sixth-generation - Type 2)

Seventh-generation adhesives

= Single-component, one-step self-etch adhesives
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NE of the major shortcomings of the acrylies and other filling materials

is their lack of adhesion to tooth structure.”* A filling material eapable
of forming strong bonds to tooth structures would offer many advantages over
present ones.  With such a material, there would be no need for retention and
resistance form in cavity preparation, and effective sealing of pits, fissures,
and beginning carious lesions eould be realized.

In our attempts to obtain bonding between filling materials and tooth
structure, several possibilities are being explored. These include (1) the
development of new resin materials which have adhesive properties; (2) modifica-
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tion of present materials to make them adhesive; (3) the use of eoatings as y o] =)

adhesive interface materials between filling and tooth; and (4) the alteration X] E] }J\q- (‘j‘ =4 3) .

of the tooth surface by chemical treatment to produce a new surface to which :]

present materials might adhere. 1= 1 | 1

This last approach is the subject of this paper, but sinee it econcerns itself 1962 - blsphen01 A dlglyCldyl methacrylate

only with treatment of intact enamel surfaces, it has only limited application . -

to the broader problems of restorative dentistry. (Bis—GMA) Zr=HE 7|3t Bowen< o] d%lo
Tzl o gl h: Lal=l L4 =g o g =] o] &l INe) 3z —
12! 2. Buonocore2| AN . 0] =22 1955H0]| WEE AL Hosty] e 3y AZEA o N

AU, 0] o= EEof| OW 0] Z|2ACE
phenylglycine glycidyl methacrylate(NPG-

GMA) 2=t E 7pdstglal, 19654 o] Hiemof 7]
A7) wlio|| A 0] A7 BAIL) skxjuk U &3 Cervident7} SS White/\}oﬂ Of3f) EAI= .
S92 AFo 115 % Buonocore= 1 ThS3 SEA|NE 0|9} 2 R irmFo] o] 224 0 == |0} 3}

0
==

(19561) SRS Tl Aobdo] $Akg ABE oF B AES T S ok shefeke AR WL of
gick, SpAet o] Ak Avjs By 25 Aot A 38 wslrt

A A BT 5 S, ARE Sh a8

- =
a
1T

(hydroxyapatite)o] AAH Fepdlo] 453l 2 M|CH FEHR|

e dA ZPt, 2= o ol Aol digt o

AR = okokyr 1190 = 7] 154 Eot g 19604t el 1970 %, Newman©] |of

et of wAE Bl A3 A 7)7] flaf AF FAH
thAl 2449 g Ae AgAo] Aol Agsly] & EYSHHA A W R Atz 93

Yol A miemE ol gato], RIS 9l th I AAFA 23 AFA0I] dieel MBS

L st A% gAetes At AgEd & AReR FARE F gzl Aesiths g 2 gt

A At A=A (silane coupling agent)7t A% =Lk AR ot 7L 2k WA o

2o 97kx| th2 BAL olo]Fl AFg sl= Ao FoJFTh 11 G| M B2 WAL Ao

o

: OCH;

AN
(|3H3 OCHg *CO—0—R—X :&

3-methacryloxypropyltrimethoxysilane

TI2l 3 A% Al FZ2He| FRA0ICE £719| MOoHA E"*IIE gt HZ2HE 2ol Siict
(EXz=, 1% : Craig s Restorative Dental Materials 12th ed.; é’% Fundamentals of Operative Dentistry: a contemporary approach 3rd ed.)

10 | CHEHRIZQIARRISIR) Rl47E 1S 2009




JI2! 4 Fusayama W2 25, ARRIS| 21Z20f| Kanca, 2%
Ol Bertollottio] 20| EOICKBiscoAt A{EHOI HIZ).

A" HAAAAL oF "rk= sfdo] xufjzo])
A, Ao} Akt R Bievi= 2<(pulp)E HA
(kill) 3L7F2] A2ttt

-9 197099 @, Y29 Fusayama iL57F
A2kl AloiA ARl e ARSIGITHIE 4).

TR o™ AF R4S sk T E Ao A
Holgteh, sRAJRE o] 2 AlellA] okso)7]o
= UFY SEAURE Aol 2] =2 = o
O Aoz okl A|z] edltt. olAlo] AA

2 AR 7HsE o= Aol BIshA Ll
ekg F/do) o EEHo|dtt=t (S AA7E A3l

o
thedlA) 71909t = é"‘«l B —‘T'~E+_’_ ‘%‘é%*é‘ﬂ

=

] EH—roﬂ O]E']?ﬂ 2t
= AUk & 4= Qlek 197849
KurarayAtollA 2l Clearfil Bond System F
= AIA 229 (YAte] &Jgh dEHA] AlFo s, A
2hA mem R A 29 Ao A E 2-
(methacryloyloxyethyl)phenyl
hydrogenphosphate(Phenyl-P)7} 5% 5|3+
AlEol it
2 A o] AlEE AtollAe AR AL,
19834 HfE 3MAFS] Scotchbond+ Bis—GMA
9] chlorophosphate®] 7]Z3F A S &2 AHLA] Glo]

Aol weFe] ALt ST Aobd W3
A7t HAHOR FEBlTHE Flo] LRHHA(E “E

o HtF: A7h, UL HHAZ 245,
19851 A5 AH B AESo| obd Uik
SHAIEF o] 5 AEE] Aoblol thet WAL A3

A =R S22 Aol
SAMIH F=EH|

197090) T4k 198015 27} HuiA 234 =
wgo] et Aol LelA7) AASHAT A5 Aot
Ao AR Al7|HE A TEES o A]oaE
Aefalof atekid] olzdo] molich, SHAE obHe
Aole] b HAL gtk HOAoA Mol 47

SHe Aol a4l ohd 4

H A0
o5 AR

— T =
sl7] sl “ZAA|(conditioner)” 2=
SHLE, Qhke AREShE A= lley tiRES
OFike ARESH] EEEE AR M7=t 9
= Folch

1984 Clearfil New Bond7} KurarayAolA|
SAHA=d, 18 Ao A E10-
methacryloyloxydecyl dihydrogenphosphate
(10-MDP) Ei-mof 7|23t Aol AA] ¢lAk
F4 & ARgE QT 1987H o Y2 Clearfil
Photo Bond+= #5%°] 7FssHA | o559
ojitt. o] F AlZFo] EA7IA

grhs A2 Hehe o] of

0-104_! A]xﬂi

(dual-cure type)
T AlghEo] AMLE L
d 4 ik

g 19824 Bowen< 3WAY] “oxalate HZ
A'E AR, o= L 3 Den—MatAkel 23]
Tenurethz AlF o8 A83HE ), o] A& 3%
8] EReE 71 7HAAL Slo] FA o o4 AFEEA|
= QAN 71 o]% 9] A (multi-step) HAAE
of| azstar gl Aoj2kar & 4= Qlek

JEof A= 1978 Masuharadto] 23] 4-
acryloyloxyethyl trimellitate anhydride

CHSHx| To| AFEiE|X| M|472 M1 2009 |

11

Yio lofRle el Riov m



Korean Dental Association

stz o3t =2 M
/methyl methacrylate—tri—n—butylborane ot 7P 71o] Bl A2 HiE 3dA| dEF4]
(4-META/MMA-TBB) #|%lo] 7idt=le], 1983W H2AQI 4Ach H2bAetar & 4= Qlrk
743k Super—Bond C&B7} &A1=%ch o & 1990 %, ZJopdol gk 4F 4] 7ido] ¥i=
S AMES1] 19824 Nakabayahshis AFob F2F Al A AL ofyehs A At WEEA A}
o] 712431 7]He] “&d5(hybrid layer) F4" ol S GEFA] Tlid o] WAt RAISHE 7S thA|s)
Ozt Aolet= A& Ao 2 7Esidit o] 4% 7] A2k, SEAIRE oFA] AfAtof| A= Aol FA]
FAolek= a2 Aol slolAs A thar =1k o] o3| FAIA=AL U%7] el 30~40% B
A= Yo} oFAZA] Afobd HARe] 71 7] Al O] Z¥et QU TH= thas oFgt 4bEo] AREE| I, Al
7| -olek=tl= Hgke] glrt & Aot ZAEE oRs] “2EA 2k TolE ATkt o]
19849 Glumatgh+= AlF°] Munksgaardet 3t OFARS ARESto] HE AT} Afold S FAIRE &
Asmussen©| o8 /U= =l, ol= ZatolH 74 AR Al el A|AE T, ARE X|Hol| Zeto]
dE B3 29| AlFeltt. & o] AlE AR F4] HE 283 & upA9 o g EYA|E RN 55
5 5% glutaraldehyde(GA)9t 35% 2- ol E3t Y7e A48 FH|7F B Aol 18
hydroxyethyl methacrylate(HEMA)Z /%] o o 7|4 Zeto|met FESiel7)? Zeto|ms At
+ Zeto|HE A8kl T EYAIE A85k= AlX Zl/d o) miem (4] Hien E= HEMA)2} -8
gog AFEAQ A Zol7t flon o9 3¢t (&, ollgts, oMlE B)ol Eol8l= A dixlolet
A AX H2A Y] ol & 4= QiATh AA= LG = it ofof vlsl E9Al= §ai7t ¢l Bl
o] A& A= GARTHE LA Hwel 2 g ol gxlofetal o 4= QlE Aok, whEba] &
HEMA®| = A2 GA= Aobd Az ojF o /39 &g f7lo] A-E7] Hof| it 4429
& S A ARl EL 25 Holle Aol H o Aele o2 M 71ek zto] dojd 4= 9
ZAsk=d =2 AREH &= Zlojoh
Sk 19874 3MA 93l Scotchbond 27} 7HE: Clearfil Liner Bond7} 1991 KurarayAtell
EQUt}. o= ADAIA Hz2 FAHoR STt A  ofdll AlEEITh Biscorks 1990 All-BondE
oA HAAZ, 2.5% maleic acid®} 55% HEMA  7A 19914 Aobd A2 vjaeAdzzta & 4
o] golo g L= Scotchprepo|ehs A7H: %= All-Bond 25 SAISIITHH 5). E3F 3M
4] etolmel BYA| 2 A4 E|o] QIqlt}, A=t o] A A= 1992 3AF H 22 dFRA JES =Y sto]
2 AR ARSI Ql= A7 HA] A o] ARt Scotchbond Multipurpose& &A|3I%t}, A&
a8 £ QLo Al (acidity)7F Woral HER oA o 4= o= BRe} Zo] oF AEE2 He V1A
HEAs FAISHES Elo] glglong 7|24l 7y (& WA ot opla} At &4, H%l
of QlojA= Aol 7k dthar & 4= Qirt, 7ROl gt A2k HRE SHYAL o]FFTE oI
THAL-Bond 20| et AR AA = 2AAE F
AN HEHH| of Jlth). ol ARt AlAF o g Qlsf Y7
A9 & 4= gl fisich
U A= AlQlstar AR AN-E= e 2 SRR AA| H2HA 9] 74 2 Al AF T4
Al= 44T 2 o] 52 AlFol2tal & 4= i ® ATt & o] AlAHA = ofE 4 AFESHE TH
gF 71 o] 5o Aoba gzAof QlofA] g o] 9l of =Zo] AR AAZE dofstth, Al A
12 | hExI Tl ARRISIR) Rl47E 1S 2009




ALL-BOND'2 (&

Uslversal Deasel Adbavive Sysiem

0>

d

U
o
B

E

.|

e T

e
[e]

1

i |

2! 5, 19914 CHEAOI aM|c MZK|Q! Al-Bond 27+ BiscoAI[A EA|Z|ACE O|F 19951 One-StepO| SA|Z(QACE LOH} A|AE]|
O] Eheaifi=oto] F=2 A A One-Step2 CHE SMICH MZHST DRRDIXIZ 4 FAIS L2 5f7| mhE0]| 28
(two—step) Xixl-x-"a} ol— 2 o”:KBISQM} X‘”-‘—)

siRI3| Mof| oa A AW QIH Fapllo] 14t KA SM|cH &k

of oJsf FARSIRISA o] A Al F A%

o s=etthe Aol Fello]l #5351 19954 Prime & Bond 2.0(DentsplyAh< Al
A zZefolm glzlo] TS 4 e Fhol 2A 20 & sf|A] F4=3] W2 SAI HRA|E0] A
25HA| Ho] gato] g om ojfold 4 gl A Prime&Bond NT ©]2]o|%= One—Step}
2= One-Step Plus(BiscoAl), Single Bond®}

olge 2H& =

S

5t7] fall “5& A& (wet Single Bond 2(3M ESPEAD 59] A|EEo] oAt
bonding)” 7Hd¢] 1992 Kanca 5ol &l A% o da) AR&=a Qleh e 5).
=i}, o= 93] Aot ol £ES |7 A o] &A= 44 &ALt HE 7142 48] F

273w 7} S7bECHE Aol AR olfel & A Astar @A) Zetolmof g3 B O] kS ST
2k 7N e A1) 27 AkE 3 R|st| QA= A A A == gk Ao}, A= o] I A
HFEA] Fagh Zo|Y o dATERA = dA s & 2p7] Hroks o] FU Jert w2 Zetoweial &
o gl= Zolqieh TthA| o FA A5 A2 =2 4= Sk, shARE g7l Rl o) TS FHA17]7] 9
ZE53AJHE T 5 AT AR A QL HollA] 3 4 AT H2FA| o) szefouof ulsl FT AHJo] K
A7el & o 20l 2 sl A A AHoll 244 st HE ook Qo ols "THY-8AF (one—bottle
Al G52t AHE U=t A2 B7FsE o] ofd 32 single—bottle)”olgh= o]0 AR Ei|=

= Higrol] 2k o7 AIZth AM o] &2 qlAk A &

A
72 A o] Aol Tk 3t 7HA] s AR e dEE
AZ AEO 2 AP diollA AXEUL IR AEEE Alo)7] g 29 Al(two—step) A
A Alojok dRoA o] SAIT HAAE Zetolm|eh &
T A EFdhe A BAEke B2g E ol
T e S dskA. SJmjol A "BHEA]E(fool proof)” &A= Hato}
7|5 SFAAE, 2Tols dEA HRHRE 29

CHSHAI ZHo| AL SIA| Ma72 *1Z 2009] 13



Korean Dental Association

Uiz gat =3 0

2! 6. Clearfil SE Bond= APFRAl MEAMHS| Eg2 &2
St CH KurarayAb H|Z).

2] 44 F2AE o go] AM-E= A 2.
SHAIRE A= AAT HAHAF SAI F A=
Scotchbond Multipurpose®} Syntac Single
Component(VivadentAh &} &2 & {2 o}
© Aol tha A|ef7E E e QUIAINE 712 o R
© Tw &) 7|25 Fofok 3] el 7=
of sAlof| ofsl g2k Auprt 24 2e-Hrks wHdof

ol 4 gloiek,

o

s

eAMcH 17 HaH|
6T H2HAFE Ao
7b dolyith, 1A oz Versus) A7}
B2 Ad o] =9lo|t} 1993 Clearfil
Liner Bond 2(KurarayAh7} 42 HA] AJZHE @It
G 4= QIAINE 2AA Q] Al 19999 22 IJAL
o)A ZAJE Clearfil SE Bond¥ Aot} o]zgt
AT WA A7HEA] Zeto|w S ZHol 283
T FAEHA] ool ThA] AR g § v A
7H] EGAIE A-85HA Eof A,

019} T2 A7RRA NS dERAS & o 7HE

=
s WE7] 1% AR QoA FEAoR: o

ba
B3y
o]t o]

Ao Ty el Ha}
°
Bl

14 | HEHRIZQIARRISIR) Rl47E 1S 2009

A Al 8 AHolet BAZ S2sh 9%
oIt} % ABRAS 913 AR Age] B
£ 5~10wt% EF37] vl pH7} 2.5~4.5 H=
olth, 2tk ofeiat AH4e] minio] B
30~40wt%E Z7IAA pHE 1~2 =& 3} o]
Sol Wkt o ae] Eaka- Hold shel W

Ak Aoba & FAA7 A AR3) Sof Holek
ZHE B B Zole, 2 58 Yol ARSI 92

o) 9] 2 A1o] olo] oA i ol
o7k ALY Aolet, ofefat HAAL Qo]
A AEAoR e Ae u R G Az
S5l AHe] miuig 23 77te] AH ATl
31 128 S8 ol 7Ha 9I90] ulelet,
SPAIE QAL 3 A SRl QA] HEAol A
7e] BAPZE 94 24ekel o] T A7ERA] HEA
o4 B2l DA ARA HHA e,
S8) ARjelA] Feuncut) WEE] o] u) i}
% glch Aole, uebd) AlzAje] atebiis A

ASHA ke AN B QA RS B AL

Z3p7| Bk,

__4

9]

_l

NI

GAMIt 273 EAN

GAI H2HA 1o 22 il 2719 ez
TE 0] ke AolA 4R 517] 1 BISSSHARE AL
Ale = 7]1{& 7};(]_]_ At} = _4 A2 =
Arhia) meolus et £ Zﬂ% ool
ue} # A Aga] el HEHQ Hlo] vlmA

SO, 2399 Wbz 2] 98

F

FAE B B AR A RS 4
O TS| $1% 7)40] BEW] Yie] B5ol3
A 280z theo] & Ao kit whebq 64
Y 268 AL AR 6AY 163 AR
che Slo] AwE TAl) ARAleH A3 7)o Ak
o Q0.2 A2 4 9t




ESPE A
Adper™ Prompt
Adhesive

M ESPE
~ .;upe:'l_
st

i Liquid 8

6 mi Liquid A
332 i Germany by 3M ESPER

M ESpE G, DY

T2l 7. oMh 288 TR
w80z, EIX| E3 sl Ko|o] eIt

7MIcH ==

2002¥+HE iBond(Heraeus KulzerAh& H|5
sto] b5 1709] o= H HaA7F SA=7] A2
SFFTHG-Bond(GCAD, S? Bond(KurarayA})
5). 3FeHA eH o] ZAIR 2719 ol 3= &
Ststo] =astd 6AIT) 278 HRAIA Alx27]w0]
Tk Qo] U2 Ao] vk TAIH g2HA|Ql Aotk
(all-in—one systems). 6t 273 H&ALE 7
Al 2= o 9] 6AIHH 173 F2HAlol Blsl <

|. Adper Prompt L-Pop(2E%)2 17H9| T Al ZHOIX|TH AJH2 28 S5E(21%)9|

Alo] tha TRtk A2 i
= gojxe Aog HuEd Qe T4 179
ol ZaeAdat g/ e] o] 3 Eoldtk= A(T
Al A2HA), E3E ol& F2AIE <Ja 44 2
T50] oha AeAS 717 fiEe] A4S T
£33} 119 Hgof glo] BTttt Holl 1 ¥lo]
AL & Zojot,

SEAEE TAI) Aobd Al A2 s oA
A Ghotal sejeks A 7HA] EA1E Aok A2
SollA dH o2 71 ZhHgh HRAo| n 2 whE &

02 8 02 501 Xeno 1% yero V= 212t 6HTH 2883 THC MAME 2REDIS SR AMS 528 7[3ig K

Ol= EFR| HIZ=4Ako| Xtolofl EXHSITH DentsplyAt HIS).

CHSHx| To| AFEiE|X| M|472 M1 2009 |

15

Yio lofRle el Riov m



Korean Dental Association

wtE 93 53 M

16

=8 1 AMgo] $7sha ek
E - YT A HXAN= ofmgt

9ok A, & 84 A= ol et
2 A7 A “zero DA &A= Aol 7Hsgt
AA7N? 2 A9 FAlol =] 2 o= Al
d o2 g+ All-Bond 3¢ All-Bond
SE(BiscoAhE o]gdt 1HlS thx o2 HojZr

2 ol 08 WAL S AL e
0T, TE7Ee ol A YEA(AL-Bond

- e
c

1. Eliades et al. Dental hard tissues and bonding:
interfacial phenomena and related properties.
Springer, 2005.

2. Nakabayshi & Pashley. Hybridization of dental hard

tissues. Quintessence Publishing Co Ltd, 1998.

| Cetx| Bl A IR M4 H1Z 2009

3)9} A7FRA M2 (All-Bond SE)7F &8 A
O AY71E
o] °H7]ﬂ e} o] Ayopal gzho) 71 7)1 H-

o3 BAF FAOIXT AZHEA HEAA U
s sjokel 2gto] ol 4 aleke K54l A
w3 glek, Wk /142 ATHE B 34 B}
% Al 3 4= Qs Aok 4

/go

-

R -

3. Summitt et al. Fundamentals of operative
dentistry: a contemporary approach, 3rd ed.
Quintessence Publishing Co Inc, 2006.




