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Introduction

Nowadays.  metal  ceramlc restorat tons are usual ly  fabncated v/ th cast  or
machlned t i tanluf  n f  rarr lework.  becaUse . ) l  r tS eOOd brocomDat ib i l i tV and
mechanical properties With the development ol {)asting and CAD/CAM
lechniques, a growing tendency involving the use of trtaniuilt as a btocompatible
alternative to dental alloys has increased 12, 3. 8l
Coaling agents have been used in conventional metal-ceramic systems to serve
two purpos€s: promolion ot adhesion and masking of the metat surlace to
prevent discoloration of opaque porcelain [9j. In the titanium-ceramic system,
goldronlaining matorials and ceramic materials have been applied in order to
improvo

the bond strenglh [1,  4]  Bonder has an lmportanl  inf luence on lhe tormat ion ol
react ion layers as ceramics are lused to t i tanium at  { t r ing temperatures l t
should be appl ied a th in layer on the t i tanium surface to opt imize t i lanium-
ceramic bonding ln general, manulaclurers recommend the applic"ation of
bonder wrth a glass Inslrument or a brush.

Aim of the Sludy

The purpose of this study is to evaluate ths intluBnce ot two difleront
application methods ot bond€r on th€ borxt strength.

Materials and Methods
Ti tanrum $ t f lps  v /e re  cu t  l rom a  0  5  r r t rn - t i i l r ; k  g tade 1  cp  l t la i l tUr f  s t lee l
(CherTPu0 Pnor  tO ceramrc  app l ica t ron ,  i l l 6 j  s rJ r la ( ;es  l ( )  ue  ve leBreo lvare
sandb las ted  wr th  125 fu r  a lu rn in ium ox ide  (A l?O-r ) .  a l  a  p ressr l re  n l  2  6a t  ^nd ,

cleaned Ur)der slearn acr:;ardtng l(r t|re
Instrucl ron Two ceramrcs ( l r t r l |a l  Tr .  GC Europe and
Tr iceranr,  Dentaurunr.  Germanyl .  Inc ludino bonder,
were (used over a length ol  (8 |  01) mm in the
ot each titanium strip. iFig 1l Each bonder was
wilh two diflerenl methods extreme thin tayered
tine brush and conventionally tayered with a glass
instrument. [Fig. 2l
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ft\J 2 thtd,J, dpplcaloil a trs tjrush /lcll,
ad a glae rmlmonl ifl9hl)

Atler  the $econd opaque f i r ing,  dent in
ceramrc was build uo and trred ln a
rectangular shape unlrl a lotal ceran.ric
d i r nens ion  o f  (B  I  0  1 )  x  3  x  { 1  1  I  0 . 1 )
mm was achieved. Thre€-point cra :r
initialion test accotding to ISO 9693
was performed to examin€ the bond
strenglh. [Fig. 3] Ten sp€cimens of
each group were tested. (n=10)
Results $rere analyzed using ,-test$
(p<0.05).

/,ry

tfifrl fleono- (t"tr, tnru ri,
GC Erftp.i qn'Td:m,
oa.rltuur\ oqn$y)

Fro 3 SctBn.lic
rlGfllM ol lh€

tlr@Poml qdk

antirliod lsl. [8j

Resul ts
Tlre boi ld s l rength (s landard deviatroI l  Ol  TrLr ;erdr i r  vrds respeclrvely srmi lar
fo. both groups 29 5 l,lPa (2 I t',4Pa) v/ith a line brrrstr arrrj 3() ,) llpa i,, 1
MPa) wi th a g iass rnstrurnenl  The t - lest  shovred l . )  : , rgnt l tcar) t  d l f teref tce
belween the rneans ol ttle bond strenath (p .fj 05) Horvever [te trrrd
strengths of  lnr l ia l  T i  vaned considerably between the two groups 36 7 Mpa
(4.5 MPa) wrth a l ine brush and 59.5 MPa (3 5 MPa) v i l th a gtass rnstrument
A t"test showed srgnilicanl ditlerences between both oroups at a 9S9"

trq 6 Tilanfn rude frg. 7. Tlhnlm rutee
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with linle remnants at the both ends of ceramic, whicfi indicatecl lhe adhesive
mode of bond failure mainly. [Fig. 6l On ttp oth€r hands, lnitial Ti left more
residual ceramic on the litanium, which indicaled a cornbingfon of cohegive and
adh€sive bond tailure. [Fig, 7]
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scavengers.  resul l rng rr r  protecl ing lhe t i lar ' \ rum srrr tace l rorn excessive oxidat lon
Proper coating agents can reduce resrdual stresses ot the trtanrum-ceramic
system as a result of plaslic delormation Moreover they have an important
inlluence on the formation of reaction layers as ceramics are fused to titanium at
firing temperatur€s [7]. Reactivity in the titanium-ceramic int€rface is essential
for chemical bonding, whereas brittle reaction producls at the liring
temperalures may be harmful lo lhe mechanical compatibility. This is a primary
problem to be solved, when dental ceramic is fused to titanium. Therelore,
better comprehension of the chemical and physical characledslica ol titanium-
ceram'c interface inlluenced by bonder is n€cessary to undarsland the latanium-
ceramic bond.

Discussion
The bond strength data obtainsd in th is study exceeded t i re tower t imrt  of  2b
MPa stipulated in the ISO 9693 [5] However, the gfoup ot Initial Ti with a
glass Instrument showed a re lat ive high bond strength value (59.sMPa),  when
compared to ceramrcs f used to conventional dental altoys {6, 101
For an optimal titanium.c€ramic bond, some aflecting tactors should be
considered, such as (1) growth of an oxide layer on titanium at high
temperalures, (2) adherence of the self -formed oxrde to the tatanium
substrate, (3) bonding by tusion ot lhe sellJormed oxide with the porcelain,
and (4) stress generated during cooling lrom thermal c,ontraction mismatch
[111. In the titanium{€ramic syst6m, gold-containing materhls and ceramic
materials have been appli€d in ofder to improvo bond str€ngth [1, 41. Gilb€rt
et al. I4l d€scrib€d that titanium partides in the bonding agent might play as

There are also signilicanl
ceramtcs.

dilterences in bond strength between the both

Conclusion
Texlln Initial Ti the bonder application methods signaficanlly Inlluenced the
bond strength values. In this case a glass instrument promoted optimal
thickr€es ot the border to enhance the titanium-ceramic bindino.
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