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A STUDY ON THE SHEAR BOND STRENGTH
QF COMPOMER ACCORDING TO SURFACE TREATMENT

Kim, lJin-Yong, Hong, Chan-Ui
Department of Conservative Dentistry, Graduate School, Dankook Unsversity

To evalutate the change in shear bond strength according to dentin surface treatment, 4
materials were divided into control group(A) and experimental group(B). Group A was
treated according to the instruction of manufacture. Group B was treated with 32% phos-
phoric acid. After dentin surface treatment, each material was bonded and stored in 100%
humidity during 7 days, and then, the shear bond strength was evaluated.

The results were as follows:

1. In the case of treatment according to the instruction of manufacture, the shear bond
strength according to material showed Z-100 to be highest with 12.42 MPa, Compoglass
had the lowest shear bond strength with 4.23 MPa and there was significant difference
between Compoglass and Z-100, Dyract (p<0.01).

2. The group treated with 32% phosphoric acid showed lower shear bond strength than
that of the group treated according to the instruction of manufacture but there was no
statistical significance,

3. As a result of observation under SEM, the fracture pattern was a mixture of cohesive
and adhesive failure in group 1, and there was more adhesive failure in group 2, and in
group 3 and 4 there was cohesive failure of material or tooth structure,

From the results above Dyract showed shear bond strength levels between resin and
resin-modified glass ionomer but Compoglass showed much lower shear bond strength than
that of resin-modified glass ionomer thus indicating that even though they are the same
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type of material they show evident differences in physical properties. And it is thought that

the treatment of dentin surface with phosphoric acid did not increase the shear bond

strength, unlike enamel.
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Z37] 918 FAXA olo)2kxm AWES #HAA
g Arie dARSE F S ofoj ekt A)
TSt Y2733y FeElolo|lexn AlHEE
F7HA wel o8] sz dojved, WA
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A&7}t dojun, BrAZo g sABHE ZAVe
9 methacrylate group®] Fgo] /A€ #AA7
313 FeA ofol o] AIRELE 71E9) A4
S oto] ke A|HE H|3] ol B¢
He) v A¥FHo) B3, ZFA7e] Ao
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ot EAo] £t £ 71718 compomer7t 7H
2= J=0, compomers GEAEHAME A3t
7} GojupA] B3 BEFoll o3t At AZkE o]
of 710 g 2-g7] whgo] o= 4]
o} FE3E Fe ool FRHAT) Com-
pomere ME-& AFol7] Wi E3 AA o]
U g4 Aol did dTEI Fou Y
FY 2 ool i Ho) vls] AFHe] FrkE AL
2 HYHY gt 8 59 £HE AFAE
7 583 84 XA FEAER Aoy 1Y
& Roltt yHAd Oy ARYL wwF
Aoz Bt oy, Aotde ALE A
HH 22 Afgo| o} o] AxojA gotd A
FEE F7H71 Wl did A7 Aol
Compomer®] 7Z$-oll& |23 Aold 89 A3
W 0 2 Apatol| A 7|3t bonding agentE AW
AZAZ AF32 d=H, ©]8 ¢ bonding agent
+ AALe E3H%19] bonding agent® AHE-F
AeH olF A4 AN HA o] FrtEh

Comporner®] TAAEL 71£9] 53
ZotolohH Ho RS b XL 9lon
2 Qb A3 71AF BH 7 Wyt A%

& F7HE R2E dAaE £ Qi oldl o
3} 97 Z Robert®} Eileen®2 {2 Qalo g
APARS W Aol S/ A,
1996'd Moll 592 37% A4S compomers] B}
Ao XA AHAZ AMEstH AFo) F7Hch
I B o)Ze] WyF e NHX N g
compomer®] A i3 d3= i APEH
ARG, Fotd el A= ofF A7t uEd A
Aoltt,

& 499 532 F71A] compomer?] Fobd ol
He AE e AR Fuk ofolekH Al
AE D BN vLslz, AopA e QaA e
7} compomer®] A=) wX = TS AL
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% 13 2 ARE ALagon, AuAA
AEE A3

H 9437, MY, 3 9 o)8F §L 289 X
A AAZIG FeAE o] &t AAT F 09% A
2] A gl BT A tho) =l
g o] &3t Wol-gHAA sl S AA
2, AAFE 5 A5 2 £ 3ty 807l
o] S At EEE AHE 7kE 12mm, Al
E 12mm, %°] 17mm®] moldfol A& #A
(Orthoget, Dentsply)& ©]-§-3ted, wi&3tHch dvf
NNE o] 43y, ¥ T MW Aolho] k&
HEE dvisdy, 4EFHE A (SR 40,

opE T
A

2. AlEUHY Olympus, Japan) & ©]-§3t, &8 Jotd s &
et 7R 40 E EAF A5 Aol F2t 3tch FEHS 7] A3 600, 800, 1000, 1200
. AEMNE
A8 s A% A ZA
1 Fuji I LC Resin modified GI A3 GC Co,, Japan
23t Compoglass Compomer A3 Vivadent Co, Liech,
3 Dyract Compomer A3 Dentsply Co,, Int.
47 Z-100 Composite Resin A3 3M Co,, USA
2. MEO ARRE XHANE|H|
AE 74 4% A ZA}
GC Conditioner 10% polyacrylic acid GC Co., Japan
Syntac MA-Mod. polyacrylic acid Vivadent Co,, Liech.
bonding agent HEMA, H:0, Maleic acid
Prime bond 2.1 DMA, PENTA, acetone Dentsply Co,, Int
Scotchbond Etchant:10% maleic acid 3M Co, USA
Multipurpose Primer :-HEMA
Adhesive:Bis-GMA, HEMA
Unietch 32% Phosphoric acid Bisces Co,, USA
B3 20| B8 Y AmHa)
Z A @A
1AT Fuj I LC 10% polyacylic. aci(.i
1B# 32% phosphoric acid
2AF Compoglass Syntac bonding agent (SCA)
2B+ 32% phosphoric acid + SCA
3AT Prime bond 2.1
Dyract . . .
3B+ 32% phosphoric acid + Prime bond 2.1
4AF 7-100 Scotchbond Multipurpose (SCM)
4B+ 32% phosphoric acid + SCM*

* No treatment of 10% maleic aicd

249



grits®] sand paper§ A 02 AMS-3le Qvls)
Ao

A9 87l FF, A3 B4t HEE 73
2 ujE3te] 10708 E33} o] 8/ FLE B F
3o} ARE-3STY

7t AHA g

ATE AZIAL AADE A2 E APt
¥, B2 ¥x9 AAE FHo] e B, 2%
Aoz A st} X WA E AT F A=)
A AANE AAAE SR, EE AAE
FAol fle ¥ 32% M AAE F71 &
Az e AN E A sk

AZ3)AL] Aol Wt Fuj I LCE AH-3F 1A
72 10% polyacrylic acid?} F489) dentin con-
di-tioner(GC conditioner, GC) & 20% =9 43
F FA AZ 3t AHSAY, 1B 2% 4t
(Unietch, Bisco)2 1563% ¢t H83 & ¢4 A2
3o} ARE-3tSi T

CompoglassE AMH:-3H 2A 7S HEMA7} FAE
¢l Syntac single-component bonding agent(SCA)
£ brushZ FLA1A 2027+ 7198 F oil-free air
2 gk DYo] HEE Ik 20 F 5§
82, ThA] 3 SCAE AL AL oil-free airZ
gk ¥to] HEE I FFZHL AT
2BFE 32% {14H(Unietch, Bisco)& 155% #4-3
F A AZE OF 2A7H 22 AEE Sk

Dyract® AF2-8 3A -2 DMA (Dimethacrylate)
7} F#4%9 Prime & Bond 218 20% &3 %
5% F<t ol free-airZ ARAIF|I 1027 FEF
39tk 3BFE 32% {14H Unietch, Bisco)E 153
HeH F 54 A2 TS AT 2L NS
Eig i

Z-100& AHE3 4AFL 10% maleic acid7} F
¥4 etchant® 15% 243 ¥ primerE 24 5
7+ AZAN IS bonding agentE €3 The 20
7+ 353 3t 4BZE 10% maleic acid U
32% 1¥(Unietch, Bisco) S 152 A8 ¥ &
AZXF g 4AFH 2L HEE 9
U A5 AFAHF
A7 3mm, Z°] 2mm¢) TYo| FH ¥ /F5
3} glicone rubber moldE A &3 2, EHE AR
JgHY o HRAF 2 AZ3AL] AA wa} &

> PR oox

ANE A% F A5 A FSHA FRA}
AIZHE XL 3000(3M, USA)S A28t 179 74
T 20Z, 2, 3, 439 A 4027 2AEA T

F5EE AN ¥ £ 715 silicone rubber
moldE A AL A BE AW 37C, 10%
57t FA5E 32711861, Yamato)oll 13U 5
QF BT

o AgdFAEe F3

AZE AHE H5AE A7) (Instron, USA)
of 17 13} 7] HRAAIZITHS, 100Kg<] load cell
& o]835o £ 5mm9] cross head speedZ 3}
< 718l XWHAA FEA 7 EelEHe &7
AHARAEE SHSAT 429 2EH ol
g Fo4 AL A5k SPSS(ver 70)E o] 43}
] One way ANOVA, Scheffe test, Independent
t-test® FAIA T sFATh

2 A Pd dF

FEE9| s APtS #F 98 AU HA
B 10% citric acidZ X8 the 10% NaOCIE
24713t A71Z, =33 ¥ SEMUSM 5200,
JEOL Co, Japan)< o]&-3}ed, 15008, 3500002 &
23t

Mold

I8 1L AGAYRAEY &34
m A8 43

1. Mo Hgt 4

z} 2% 10708 ABE ARSI Aol B A
go] }E A5 AHEARAEE HEAE AY
71E ol &3t &A% A= ¥ 49 22 BAHE



don, I9 2& AL JIAZE YERA Ao
th 7+ ABE AZYAL] AAYE M T AT
Scheffe test& 01%'3}01 FoA L& FAEI E 5
o} 22 AFHE AUk ARIALY AARE )
B AHYE § AE, A8 WE AGEAY A=
Z-100Z°] 1242 MPaZ 7} ¥4, CompoglassT
o] 423 MPa2 7F¢ ¥A Yeigen, Z+ A8
¥)323 23} Compoglass?& Z-100, Dyract#3 ¥
A FgAol U Ao YERGTHp0.01).

AWA o] wE AGARRTE 2% AN
22 A d Bo] AZIALY AN E Mg
AZET AukE o g A yehgod, A4 &
AL gl ALE YENTHIE 2).

2. A A4

HHFFE FARR r|F o2 AF3 A,
Fuj O LCY 7%, AFA gdo] dojt S-3FA
A WIH(TE 3)o] FE o|FUoH, FEAHSE A
B} Xo1zte] AFA AP I™ A BTk

E 4 7 70| WF HEESUT (MPa)

Compoglass®] 7%, 238/ FEF (T4 5)°l
FE olFA2U, ¥ A5 FHA FHAEY
(I8 6)% BRIt

Dyract®] 7%, A&e S34 FAFHIAHE D)
o] F& olFm, Aot A HAFHTH 8)
= a2

Z-1008] B¢ A& S FAFE, Aot
SR FEFH (T 9, 100& I £ F Utk

Iv. & 4 19t

F#; 2 ofo]kxH AMEE 19699 WilsonZ
Kentoll 93] 7Nag o) BAs} 224 FolA &
2 2R 3 Yok 19713 Wilson” polycarboxylic
acid®} acid soluble calcium fluoroaluminosilicate
glassE 0] Fo| R ZFA ofo]QxH AIHET} Y
FAz gotde AH FAE F dvke AL A
AlEt FH 2 ofolk ] AMEE EHAA
F7t AAX &} FABIYY, 22 AEHE, A&F

5 Zt ME7te| 7ol A (Scheffe test)

2 A B 1A 2A 3A 4A
- WE EFUA BF EFUA 1A
Fui I LC 8.06 221 744 230 2A
Compoglass 423 197 2380 194 3A *
Dyract 996 406 6.48 343 4A *
Z-100 1242 452 1028 570 *Significant difference at p<0.01
14

A

a9 2 749 Ad AR BE (MPa)
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h=)
ol B4
= []
3 =2

F29, Aolrz, A%, Aezy
AESE T B FAL 7

RIZHA,

719 8 FF, 25, 27 €, €%
2 R AR Fol dHoE AFHIG
FH L oto]km AHES A3H= polyacrylic
acid7} aluminosilicate glass YRS AT 2ZH 7)
AlEE A7) wkgol 93 dojus, AREY
9] collagen network7} 7] A3} T AT E =
ol Aoz 4BA Ut
FHL ofo| 2 AHMEE Xof X9 4t
SRRISINU S Z4 o] AHEYS F1EA7]9}
9] o]2A%e F3 XNFAH} FFATE I
1979%3 Causton¥} Johnson"ol| £Js) X|ole} T2
ofo] ™ AJHIEALo]e] o] o] FHI F7HF0
YA, o] FFOE R o] o] Fikd &
AE 7ol AMAEAY E3 Wison 522
polyacylate iono] FAISIISIA EHY QQAMF T &
& °ol2E UAIstL, dAE o] AHz H
3 AFE WA ion-enriched layerE HAI3hH,
Mount®+ ©]® ion-rich layer7} X o}o] 8%
9 AMES 4 AR 71delE AAEATh
AN FE X ofo]km AWES] AGAR T}
¥ 3-5 MPaZ H| Y3 W2 228 HIy¥HY
AeH, Fritz 59L& FF X ofe] Qv AW EY]
2RSS AU dnZos #&s A A
BXA Y AN g ¥ Holw, Aol ¥
< olfE AMFY B EAAA 7ty 314
E3 Mount 592 AAIZ £/ v]go] 3:1
Aey AHET} B/ v go] B 5 &
H3 AHMERD 5% AFE S /T B
a5t
A-97] vkg 718 g Eel AP FE 2 ofol
2 AHMEE TUFo] EA3HEE YFd
dotde AY 28 & AT, A¢HE FUt
AI7171 98 A7 A7 =N A= o] gttt
HNEHOZ ot EH AHIAAE F L= W
o] 9+, citric acid, phosphoric acid, polyacrylic
acid 5°] AHEEIL.H, °]F polyacrylic acid7} 7}
Z A9EE SV AR 48A . Al
H2 FHY X ofol ke AHAEE A ¥k
< 7%, 24 MPa¥] Z¥EE Holr, XH A

—
a,
A
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o

=2 = WA 0 F 4-6 MPa7HA] A o)
Z7}8Ht}, Polyacrylic acideE 9F3t AF RAA 2 A
oFM| &9 smear plugt AAZNA E3I @A F
He EUSS AASY W HE g Ay

=20 2
7l B, Q4S9 B T WRAEH 7

W3l7] 943l “surface conditioning” ©l2H= 7HEY 0|
St Polyaarylic acids #7F Aoba g §4
A71Z B detde] FoEo 23/ AY
primer$} 2+ L 3= A2 AR Ytk
S QAL Aot A FEHY AHS Y
S E EF3Y AFH S IA Ho=gA ¥
=02 BY HA glon, o|RAL wAI|AFH
Afe] EATdYGE RE gu @,

FE 2 opol ek AMES E8F A 7
A EAS HAE) S8 dRARe] 718 FR
738ty 2L ofolexHrt ALHAL, HAZ
31y FYX otolekH AJAMES] AFH] Y
ol HlE IA ELALE BIHT Y&,
YUk 0 2 61-116 MPa2] Ajgo] BT ¢
H2 g7 ek FYL olel 2k AIIEE A
#HE YL ool AWMES} AF 7]Ho] 72
& A8 ARHY o, AL FEH 9
3 A gL W= Ao Hol XA FH A
A 2 A2F7N1AY MeAE AAEL QA
Uno 572 #2738 Y2 ool ARE -
7t 22 AR S Hole of= AL B
& Z7MN717] gEolgty BudygeH, Lin §
We HAREE FYi ool ok AMETL A
HYRoh LSS T JoAALE 1] Be) H
T3, mAZ|AE AFe] F/13tha REs
t}. 39 Friedl 572 & O& o]#Z o] AFE
o] HEMAE ¥t3t3 171 w&o]H, polyacylic
acidZ X¥HE AP o =TFo] AAHZL,
HEMA7}I =28 X939 44 3% & & I
m Eolgt Atk

Compomere #7131y F#L ofo)oxH
ANES} A El fAKSH #2733y Fe &
ofolQkrv] NHEZ BEFHVT P, ofF
&+ FeolAE A-97] wkgo] dojuA] gol A
37} HRA gt A glon®, Ei FEo)
U= AT A-E7] ¥hgo] dojuA ¥,
TN 23 HEF ok 497 ukgo] Yo



Us ALE HIHT Qlof? 7|E BFHE 2
Y2 olo]Qxr AHE= FHETE McLean 5
Be o]z gt §A wjFe] AFEES polyacid-mod-
ified resn®E F-& A& AW}/E AT

Compomerd] XHAZHHS AAY Fd~
ofo] @ lrmut #1733 FE L ofo]:m e A
Axe WHgE gl 2k HEMASO] 489
bonding agent& AHE-3t A E 3, o|AL &
g Bl XHA e} vlwste] o] AR X
g HAo] AFHYtY & & Uk o]H com-
pomer®]] A5 bonding agent® WX A2
AP AZE T, A B AEFY
bonding agent® ARSI Tt

19979 Palaghias 5*-2 Compoglass®} DyractE
S 2 compomer TE-E9] AJoldol gt A%
7140 thgk AFA compomerd] primers ¥ZE
9] Atold-g ©3IA 7|2, AotHlT-E A H,
T ot £F FaE S FAITL e
o, Compoglass®] SCA (syntac single component) 2]
AWA A ot o] g3]e} F415:9 Ao o
B3to, primerét compomer®] AHAA BZ &
o] wrAFECHY 3192, Dyracte] PSAY 7A$E=
Hojg FHEEF Hold AP 5EE Adoh
3L 3], 2280 F compomerd] primers A7HE
2] FE Jotd Y S Y= TEE vt
Ao Bsksth

Jodkowska 2+ Irackigo)% compomer?] Ato}A o)
3 AGAg7I =7 Compoglasse 717 MPa,
DyractE 664 MPag}y H7 g whH, 2 Ao
+ Compoglass7} 423 MPa, Dyracty 996 MPaZ
Dyract®] < @17 73318 & ofol ke Al
HE9} B Buge o T AH A=
&, Compoglasst #7 73318 22 obo] @ m
A ERT oA = ZAPAEE Btk 22
compomer® EFEH = AFo| AT A A9
9] ZpolE K LoH, Dyractd] A& A3
S opo] k™ AJNES} B3] F7k 3]
e A% AT E EAA R Compoglasse #71
723y e ofol e AWMERT HolX= 4
FAEE BT

o]@ o]+ DyractE CompoglassE TF HA] 7}
g g9F, 1%E9 primer7t PSAYIA Prime &
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bond 20& A Prime & bond 21E ¥A-E 313

A%k, Compoglasst I do] 2SS B
o] RO ZE Hol primer] AZA 7)1Ee A
S 2 AtsEh

S ofol 2 B compomer?] AAF XHA
Al Ao B3 AFE ZA] 2, Roberts}
Eileen”& A& 22l Fuj HolA ¥ 10%
polyacrylic acid® 20% *2]3l99S 4% 69 MPa,
AACZ 152 e HE ¥ 72 MPaZ A¥
o] 2713193, Fui 0 LCE polyacrylic acidE 20
Z Agsigle A+ Al 174 MPa, AFCE
15& AesAe Z-ole 205 MPagE 23 o]
Z7V8lE YAl 81%1.8H, Cortes V% Fuj I LC
A 10% <13Fe Z 1027 AgstuS A% 1964
MPa¢] ZA¥EE Adtky Hsch 1996
Moll 592 Dyract®} Compoglass®] 73-$-9)A]
37% QA0 2 WFAL 30X AT AL Avd
AT Zhzk 112 MPadlA] 336 MPaZ, 179
MPadl|A] 321 MPaZ Z7}319 3, o] A& B3ty
219 AAGTIE ) v &g g ISl
Vichi 5% Dyract®} PSA primer, Dyract®}
Prime bond 2.0, Compoglass®+ SCA primer,
Compoglass®t QIAHAZIA] H|A| 2ol #SE Aol
A, Z}z} Dyract®} Prime bond 2.0, Compoglass®}
A A 7ol HFAR9 ] vAFEo
HATL BIEgTh o) g3 o] o7 AeA
g7 73k s ofo]l 2 B compomer®]
g AL Qi) Aol s IS ¢
At}
S Aotd el AYES AFHEY, Fuj 19 7
+ AWAZE A G2 Aol 42 MPad] 2
382 7}RH, 10% polyacrylic acid® 20% Z9F
A2]at A9 54 MPa, 35% QIAHOE 15%7F A
& 7% 32 MPa®] A%EE /vy Buskg
o} #HA8E FEL ope]xrQl Fuj I LCY
A%, 10% polyacrylic acid® A& AL 92
MPa?] %S Holnf, 35% ¢XeE A 73
+E 30 MPa® ZAggo] Ay, o A+
A& 10% polyacrylic acid$} 10% $144He] Apo}d
AW HZYA 2] YT EAHIT Q)
35% 4 o] 2 AT ] TR ol g3

T @l doA d374ss S ofolek

=
T
R

2~
e



AHES AY S Hoj=gs A2Z AlREY.
8}AIT compomer?] - oFF7HA] BYE AT
= $9IA T, bonding agentE AMR-EY, B &
Aol Fd Bzl 77t 32%9 AL A
olde AT AY F0 ¢ A¥HL Y A
o2 JAHNeY, AFEE FIMIIA b=
RO 2 Yyttt

s okt Fuj I LCY 7% AZ3]A] AA]
dz2 A 2SS, A5 /A FHEL]
Fg olgglon QAo g AP oA BEF
o2 AYPA gEge] FFHE P2 A
g9 $3A AP0 F& o]FALH, ol
Fritz $9¢ 2735 YX 3t} Compoglass®] 7
%, Xotet AEZH] AFA APl FEH A
o, Dyracte A8 S FAPSo] FE
Ao, BEACE Xote] YA HAPIE A
o Z-1009] 7% ZAH 22 Dyracte] w3t
FABI, Xoke] $3A Aol EH BUTh

o]/4d9] A4 Compomerg] Dyracts #Z7
33 Fg2ore|xr AES] B e 7
o sl AVARAEE 7/INE Ao Y
o, whAe| Compoglasst #21733H8 Feh2
opol 2w AME Rt} A A Art HolA
7o) ERFE A8 EAE EAXIE B
o, Aold e QatxEls YdAe g Ad
AT Z7M 8ol HA g5 Ao Al
g}

v.d B

Compomer®] “dotd A 2o W& AGAH
732 WsE FA4387] 93l 471A A5 E dF
Z(A)F AFZE(B)LE Yo 43S ANFY
o, AZL AX3ALY AAUE AL, BF
< 32% QA2 At Adotd EHAF
Ztzte] ARE HEAANA, 1459 AGAYIEE
Z33td g3 22 438 dAh

1L AZIALY AAUE H HEE & AL A
2o mE AGHY BT Z-1000] 1242
MPaZ 7} EA Yeld 9, Compoglass7}
423 MPaZ 71 @A Jehgte, ol #4
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% ZA3 Compoglass?< Z-100, Dyractw %
A F940] e A2 YeRHtHpd001).
2. 2% AALZE AYF Fo] AXRIAY A
Z AN ZRY AGARRTI BA e
oy, BAF F94L gt
3. FARAAL dn) 23ES AR 179 A
+ A5 A HAG AP gHo] EF
B E9d Y B, 23y AsE AF
A sA el Bk, 34729 AS= A8 £
< Hote] SR HAYFol FEHAT
0|49 A+E3 Compomerq] Dyracte #37
31y Fe2otol ek A|WES} BHFY F7H
J AP ARARAEE 7R E Ao e
%o}, WY Compoglasse #Z17+3Hy &
ofo] Q| AME Bt} A AF F=rt doiA
Zo] ERH+= ARd: AT EAIoE BA
o, Fotd e QAN YHAFAE= g A
AT F7H £l HA e ALE Al
g
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