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IAAD WORKING INSTRUCTIONS

About a decade has passed since zirconia was intro-
duced into dentistry. Although it is a relatively inert 
ceramic, dental zirconia can today no longer be consid-
ered “un-bondable” to tooth tissue. In the literature, dif-
ferent mechanical and chemical surface pretreatments 
have been recommended to improve the bonding ef-
fectiveness of composite cement to zirconia. Regarding 
mechanical pretreatment, tribochemical silica sandblast-
ing/coating with silica-coated aluminium-oxide (Al2O3) 
particles, eg, using the CoJet (3M ESPE) or SilJet (Dan-
ville) systems, has been shown not only to roughen but 
also to chemically activate zirconia, thus making it more 
receptive for chemical bonding via silane (3-methacryl-
oxypropyl-trimethoxysilane, 3-MPTS) coupling agents.1 
Al2O3 (uncoated particles) sandblasting can be a second 
choice, but the resulting bond appeared less resistant 
to aging.4 To avoid the well-documented subsurface 
damage and zirconia-phase transformation induced 
by high pressure and large particle-size sandblasting, 
air abrasion should be applied at lower pressure (1  to 
2  bar) using particles up to 50 μm in size.6,8 Regard-
ing chemical pretreatment, silane, as within traditional 
ceramic primers, did not appear very effective on zirco-
nia,2,3,7 while the functional monomer 10-MDP (10-meth-
acryloyloxydecyl dihydrogen phosphate), widely known 
to durably bond to tooth tissue by ionic bond forma-
tion, has also been documented to chemically bond 
to zirconia, especially when applied on previously tri-
bochemically silica sandblasted/coated zirconia.6,9-11 

In particular, primers that contain both 10-MDP and 
silane – for instance, Clearfil Ceramic Primer (Kuraray 
Noritake) and Monobond Plus (Ivoclar Vivadent) – were 
shown to improve bonding to zirconia.5 Although applica-
tion of a composite cement containing 10-MDP could 
further contribute to the bond strength to zirconia, the 
choice of cement appeared less decisive with regard to 
bond durability, at least as long as a composite cement 
was employed.4 Overall, the combination of mechanical 
and chemical zirconia-surface pretreatment was found 
to contribute to the durability of the bond of composite 
cements to zirconia ceramics. As a standard procedure, 
the application of tribochemical silica sandblasting/
coating followed by a combined 10-MDP/silane ceramic 
primer to zirconia can be clinically highly recommended. 
However, it remains to be determined whether the bond 
strength obtained will render macroretention of the 
tooth preparation unnecessary.
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Do Why

Tribochemically silica sandblast/coat the zirconia surface at low 
pressure (1-2 bar) using silica-coated Al2O3 particles of up to 50 
μm in size.

The zirconia surface needs not only be roughened, but also chemi-
cally activated to make zirconia more receptive for chemical inter-
action via zirconia primers applied in the next step.

Apply a combined 10-MDP/silane ceramic primer to the tribochemi-
cally silica sandblasted/coated zirconia.

10-MDP ionically bonds to zirconia; silane chemically interacts with 
the silica coated zirconia surface.

Lute the zirconia restoration using a composite cement. To adhesively lute zirconia, composite cements are preferred over 
conventional cements (eg, glass-ionomer cements).
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