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Shear bond strength and fracture patterns between

Ormocer-based-resin and dentin

Shi-Hyun Ahn, D.D.S., In-Ho Cho, D.D.S., Ph.D.,
Ju-Hwan Lim, D.D.S., Ph.D., Heon-Song Lim, D.D.S., Ph.D

Department of Prosthodontics College of Dentistry, Dankook University

The bond strength is one of the most important factor in establishing long-term success of esthetic restorative dentistry.
So, various restorative materials have been introduced to improve the esthetic and physical properties. Ormocer (organically
modified ceramic) was developed as a result of such efforts. This study was performed to compare the shear bond strength
of ormocer based adhesive with that of existing dentin adhesive. In this study Admira® and Admira® bond of the ormocer
system are grouped together for ADM, Single Bond” which is an one-bottle adhesive and Z-250"™ which is hybrid
composite resin of BIS-GMA system for SIN, and Definite” of ormocer and Etch & Prime® 3.0 which is a self etching
priming/ bonding agent for ETC. The results of this study were as follows. : (1) In the comparison of shear bond strength
according to different adhesive system, shear bond strength was increased in the order of ETC group, SIN group, ADM
group. There was no significant difference between ADM group and SIN group. However, there was a significant level
of difference between ADM and ETC groups as well as SIN and ETC groups( p<0.05). (2) Examination by a scanning
electron microscope showed a well established hybrid layer and resin tag in both ADM group and SIN group, while ETC
group showed a minimal formation of the hybrid layer when compared with ADM and SIN groups. From the above
results, it may be reasonable to start the clinical application of ormocer system, and it is recommended that ormocer system
should be used along with an ormocer based adhesive because ormocer system showed the lower shear bond strength when
it used with other existing self etching priming/bonding agent. The self etching priming/bonding agent showed relatively
low shear bond strength, and it is considered that the further study should be needed.
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Admira” bond(VOCO, Germany) - ormocer based
adhesive

Single Bond”(3M, U.S.A.) - one bottle adhesive

Etch & Prime” 3.0(Degussa Dental, Germany) -
self-etching priming/bonding agent

3) = Al

HHAAZ Ad e & o33 22 FAAE AL
g3to] ZAs89th Admira®(VOCO, Germany) -
ormocer

Z-250™(3M, U.S.A.) - Bis-GMA hybrid composite
resin

Definite®(Degussa Dental, Germany) - ormocer
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Fig. 1. Thermocycler

Fig. 2. Instron 8871
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Fig. 3. Scanning electron microscope



7) shle] sl Aozl Avlel BEE 915
of FAAAEAT (Jeol. Japan)S AREEFATH
(Fig. 3).

Ormocer system¢$! Admira®(VOCO, Germany)<}
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one-bottle adhesive$] Single Bond”(3M, U.S.A.)%}
Bis-GMA 7| %5-2] hybrid composite resin®! Z-250"™
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Minitom®(Struers, Denmark) &% Aol o] 3k

Table 1. Classification of experimental groups

Group Material Number
ADM Admira"+Admira® bond 10
SIN 7250™+Single bond” 10
ETC  Definite"+Etch & Prime” 3.0 10
Total 30
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Fig. 4. Minitom®
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polyethylene tube



Ormocer—Based—Resin®| Afot&of Cist MotZgtZ T 2 o ofako of

Tmm/min

Fig. 7. Schematic drawing of shear bond strength

test of experimental specimen
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T2 Zdshd Fig 49 Zh

Table 2. Mean and standard deviation of shear

bond strength ( unit : MPa )
Group Mean SD
ADM 17.700 1.517
SIN 15.695 2.371
ETC 12.633 1.168

ADM  SIN ETC

Fig. 9. Mean value of shear bond strength of
experimental group
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Table 3. The results of multiple range test for

shear bond strength

ADM SIN ETC

SIN
ETC * *

{p=0.05)

* denotes pair of groups significantly different at the 0.05

level
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MPa), SIN<*(15.695+2.371MPa), ADMr(17.700+
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Fig. 10. SEM view of fractured
surface in ADM group surface in ADM group surface in SIN group

Fig. 11. SEM view of fractured Fig. 12. SEM view of fractured

(X500 ) (X1000 ) (X500 )



Fig. 13. SEM view of fractured

surface in  SIN group surface
(<500 )

(<1000 )

Fig. 14. SEM view of fractured Fig. 15. SEM view of fractured
in ETC group surface in ETC group

(<1000 )

Fig. 16. SEM view of resin—dentin Fig. 17. SEM view of resin— Fig. 18. SEM view of resin—dentin

interface in ADM group
(<1000 )
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