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How to reliably 
bond zirconia
Alec J. Ganci, DDS, FICOI

ZIRCONIA WAS INTRODUCED TO DENTISTRY in the early 2000s. For years, it 

had been used by the orthopedic industry for prosthetic joints due to its similarity 

to titanium, both in terms of strength and biocompatibility. When zirconia was first 

used in dentistry, it was regarded as an incredibly strong material used for bridge 

frameworks and single-unit copings.  However, it was too dull, white, and chalky to 

be considered for a posterior restoration—let alone anterior.  Luckily for the field of 

dentistry, things have changed. 
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Full contour zirconia (FCZir) now is being used routinely 
for everything from anterior single crowns and bridges to 
full-arch implant prostheses. Personally, I have found the 
esthetics of newer types of FCZir to be just as good as 
lithium disilicate, with the added benefits of higher strength 
and biocompatibility. The only fixed restorations for which 
I’m not using zirconia are veneers. 

The problem with zirconia, however, is that when used 
in restorations, it has a penchant for falling off after insertion, 
sometimes after only a few weeks. To combat this issue, 
products had come out that were designed to treat the crown 
or the intaglio of the zirconia restoration. But unfortunately, 
the results of these products were unreliable. This is because 
our industry didn’t have a strong grasp on the mechanics 
and chemistry of bonding zirconia.

However, all this seems to be changing. One day, while 
using my intraoral scanner (True Definition Scanner, 3M), 
I noticed another option suddenly appear from the drop-
down menu: Lava Esthetic Fluorescent Full-Contour 
Zirconia (3M). I was skeptical to try a new material (as I 
always am), but after speaking to my laboratory, we de-
cided to give it a try.

The reasons Lava Esthetic interested us were as follows:
• Inherent, toothlike fluorescence
• High translucency
• Excellent shade match to Vita Classic shades, plus unique 

shading technology and built-in shade gradient
• Durable full-contour, with high-flexural strength (800

MPa) and fracture toughness (>3.5 MPa/m1/2)
• Strong, reliable bond

The next day, a good case opportunity presented itself. 
I had to prepare and scan No. 13 for a crown. I figured it 
was anteriorly positioned enough that I could test the 
esthetics, but it was posterior enough that the stakes weren’t 
too high. Nevertheless, you can see from Figures 1a–1c 
that we were thrilled with the results. Additional restoration 
examples can be seen in Figures 2 and 3.
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Figures 1a–1c: 

1a: Prepared No. 13

1b: True Definition 

scan merged with 

clinical photo

1c: No. 13 with Lava 

Esthetic full contour 

zirconia crown
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The real question, however, was how well 
the FCZir bonded to the tooth. Nobody cares 
how lifelike a crown looks if it falls out a month 
after you’ve inserted it.

BONDING DISCOVERIES
For a few years now, I’ve bonded all of my 
crowns. In one office, I used Multilink Automix 
Next Generation (Ivoclar Vivadent), and in 
another I used RelyX Unicem 2 (3M). Both 
resin cements worked consistently as long as 
I followed the manufacturer’s instructions.

Before I go on, I should tell you that my
dental philosophy is to take a few extra steps
now to reduce treatment headaches later. This 
applies to lubricating provisional restorations 
with Vaseline, for example, and wrapping floss 
with a double knot in embrasures of pontics
prior to temporary cementation to make excess 
cement removal a breeze.

 
 

 

To avoid dealing with the headache of an 
unhappy patient, I do what I can to ensure my 
crown doesn’t debond. But why not just use a 
luting cement and forget about trying to bond? 
Personally, I think luting cements are so white 
and opaque that they destroy any lifelike trans-
lucency we can achieve with glass and zirconia 
restorations. In other words, don’t worry about 
taking a stump shade if you’re using a luting 
cement because all of the natural shading of the 

Figures 2 and 3: Additional restorations using Lava Esthetic 

prepared tooth will be blocked out by the luting 
cement.

Say you are using a resin cement to bond 
an indirect restoration. After trying in the 
crown and preparing to insert, you’re typically 
supposed to do the following:
• Clean the tooth (i.e., use pumice).
• Decontaminate the intaglio of the

restoration.
• Prepare the intaglio with some type of ad-

hesive or priming agent to link the cement
to the crown. (Some brands of cement, like 
Unicem, don’t require a separate primer be-
cause it’s already built in.)

• Cement and tack cure, and then clean up
the excess.

I began to realize, however, that the step I
wasn’t paying much attention to was one of
the most important ones: decontaminating
the intaglio of the restoration, which is the true
source of the zirconia debonding issue.

 
 
 
 

Bear with me as we discuss the chemistry 
involved: The zirconia we use in dentistry is 
zirconium oxide, and the oxide part is where 
all the bonding happens. It is the functional 
phosphate groups that bond to the zirconia. 
But wait, what else contains tons of phosphate? 
That’s right, saliva. Therefore, once a crown is 

tried in the patient’s mouth, all of the potential 
bonding sites on the zirconia crown are now 
irreversibly occupied by phosphate groups. ,

Once this happens, we need to remove these 
phosphate groups to make the oxide sites ready 
to bond again. 
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This is easier said than done. Wiping with 
alcohol doesn’t do anything. Sandblasting can 
do it—however, most manufacturers recom-
mend you leave the sandblasting to your labo-
ratory. Some claim that excess microetching 
with aluminum oxide can increase future 
fracture risk. However, microetching is an 
important step because it’s theorized to in-
crease bond strength by increasing surface 
energy of the intaglio surface. ,  Porcelain etch 
(hydrofluoric acid), although helpful for glass 
restorations like lithium disilicate, doesn’t do 
anything clinically relevant to zirconia. Oh, 
and phosphoric acid etch? Big no-no. Phos-
phoric etch just makes the problem worse by 
flooding whatever oxide groups aren’t already 
occupied by phosphate with, you guessed it, 
phosphate groups.
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How do we remove the phosphate from the 
oxide sites we need to bond to? There are two 
reliable methods: Ivoclean (Ivoclar Vivadent) 
and Sodium hypochlorite (NaOCl).

Ivoclean is superconcentrated zirconia ox-
ide in a liquid suspension (so make sure to 
shake well before using). It acts like a magnet 
to remove all the phosphate from the crown 
by creating a concentration gradient. Rinse off 
after 20 seconds, and now you’ve got a zirconia 
crown with all of its oxide groups ready to 
accept a bond from your cement.7

Another recently discovered method is to 
just wipe the intaglio of the crown with gauze 
that is soaked in 5% sodium hypochlorite. The 
theory is that NaOCl breaks down the phosphate 
groups so they can no longer bond, and it can 
be removed by rinsing with water followed by 
air drying.  Bleach, then bond—voilà!8

In conclusion, it’s possible to bond zirconia 
as long as you (1) effectively decontaminate the 
tooth and the crown and (2) bond following the 
instructions of the cement manufacturer.  

Author’s note: The author would like to 
thank Mark Hartslief, BSc, RDT, and the New 
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York Center for Digital Restorative Solutions 
(NYCDRS) laboratory and knowledge center 
for fabricating the pictured restorations 
and their contribution to this case study. 
NYCDRS can be contacted at (646) 757-5840 
or kim@nycdrs.org. Visit them at nycdrs.org.
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