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Bonding of Zirconia Veneers

Achieving maximum adhesion with high-strength laminates.

By Jack D. Griffin, Jr., DMD

he dental profession
continues to advance
in cosmetic restora-
tions that are highly
esthetic, strong, and
conservative. Zirconia
has proven to be an ex-
cellent choice in esthetic/restorative
dentistrybutits bond to tooth structure
hasbeen minimal. Bonding of zirconia
is now dependable using a surface ad-
hesive primer, which allows for the use
of veneers lined with this material. In
the case presented in this article, ve-
neers and full-coverage crowns were
done to make smile enhancements us-
ing a new zirconia primer.

There are many choices for conser-
vative cosmetic restorations, with the
ultimate goal being a marriage between
esthetics and durability.! The ultimate
success of a cosmetic case and patient
satisfaction is accomplished with the
proper union of restorative materi-
als, well-planned tooth preparation,
dependable bonding, biologically ac-
ceptable soft-tissue treatment, and
accurate communication between the
patient, dentist, and laboratory.>*

Porcelain veneers have been placed
for more than 20 years, meeting the es-
theticdesires of most patients*® Despite
the overwhelming success practitioners
have with porcelain veneers, the pro-
fession constantly strives to improve
their strength, longevity, and esthet-
ics as with all restorations. In the last
few years, there have been significant
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advances with indirect esthetic materi-
als melding higher levels of strength and
esthetics than ever before. Some of the
popular “newer” tooth-colored indirect
restorative materials include:

e Zirconia—no layering porcelain

e Zirconia—layering with porcelain
e Lithium-disilicate ceramic
 Leucite-reinforced ceramic

Zirconia as a

Restorative Material

Zirconia has been widely used recently
because of its non-metallic color, ver-
satility, and exceptional fracture resis-
tance with flexural strengths of more
than 1,000 MPa. It has proven to be
reliable in a wide variety of clinical
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situations, such as monolithic restora-
tions without overlying porcelain and
with more esthetic cases when add-on
porcelain has been layered onto or
pressed to the zirconia substrate.”®

Bonding zirconium-based restora-
tions cannot be done with the same
methods of traditional glass-porcelain.**®
Zirconia (ZrO,) is a silica-free, acid-
resistant, polycrystalline ceramic that
does not contain amorphoussilica (SiO,),
making it ineffective to traditional glass-
etching treatments such as hydrofluoric
acid (HFI) followed by silane."*?

Bond strengths using differing meth-
ods, including sand blasting with alumi-
num oxide, silane treatment, or other
chemicals provided a weak bond at
best that deteriorates significantly with

CASE PRESENTATION (1.) Spaces, color, and improper tooth contours were the patient’'s major complaints. (2.)
Treatment planning was for porcelain layered zirconia veneers and crowns keeping the materials consistent
throughout the case. (8.) The teeth were spot-etched for the direct mock-up to ensure the composite stayed on
during impression taking. (4.) A single central was done first to ensure midline cant and position before any other
composite was placed. (5.) The patient chose a dark bleach shade and the mock-up color was approved by the
patient and documented in the record.

time.’*1* When preparation designs are

retentive, as in the case of many full

crowns, bonding to the zirconiabecomes

less important and more traditional ce-
mentation with dual-cure resin cements

such as BisCem® (BISCO, www.bisco.
com), Maxcem (Kerr Corporation, www.
kerrdental.com), and RelyX™ Unicem

(8M ESPE, www.3mespe.com) can be

successfully used.

Using Zirconia to
Increase Bond Strengths
In the cases with less retentive prepa-
rations, including veneers, the stable
long-term bond of the restoration to
the tooth becomes much more impor-
tant to long-term success. Primers that
address the specific needs of non-silica
oxides (zirconia, alumina, and metal)
are highly beneficial and warranted
when traditional retention/resistance
form is lacking."”!®

There are several commercial ce-
ramic primers on the market today for
use with zirconia, such as AZ Primer
(Shofu Dental Corporation, www.shofu.
com), Clearfil™ Ceramic Primer (Kuraray,




www.kuraraydental.com), Metal /Zir-
conia Primer (Ivoclar Vivadent, www.
ivoclarvivadent.com), and Z-Prime
Plus® (BISCO). Each of these materials
varies in formulation, clinical tech-
nique, and performance.

Inthefollowing case, the veneers were
made with zirconia and customized with
an overlaid porcelain: there was no in-
ternal layer of porcelain to which to etch
and bond. These veneers were placed on
minimally prepared teeth and bonded
using a primer, Z-Prime Plus, which
uses MDP and carboxylic monomers
formulated specifically for zirconia,
alumina, and metal.

Studies have shown that these phos-
phate monomers are very effective in
improving cohesive zirconia bonding
to resin cements.'?° The phosphate
monomers form the basis for chemi-
cal bonds between the zirconia and the
primer allowing for a cohesive bond to
the resin cement. This reliable bond is
critical especially in a minimally reten-
tive case such as veneers.

Case Report
There are three legitimate questions
regarding veneers with a zirconia sub-
strate. First, with the wide spread long-
term success of traditional porcelain
veneers, is there a need for the zirconia
substrate? Secondly, what is the durabil-
ity of the layering porcelain to the zirco-
nia? And lastly, what is the best method
for bonding the zirconia to the tooth?
A gentleman who was born without
maxillary lateral incisors wanted his
spaces closed, whiter teeth, and a fuller,
more pleasing smile (Figure 1). Most
notable was a midline diastema, im-
properly positioned cuspids, and non-
esthetic restorations (Figure 2). The up-
per molars and second bicuspids were
lingually positioned and in cross bite
and the gingival tissues were healthy
with slight recession and no history of
parafunctional habits. A treatment plan
was made for veneers and full crowns
from teeth Nos. 3 through 15.

Direct Mock-up and

Tooth Preparation

A direct composite mock-up was done

before anesthesia and is important for

guiding temporary fabrication, tooth

preparation, esthetic and phonetic

evaluation, and to be the first “preview”
of desired treatment.* The teeth were

spot-etched and composite was added

to check tooth proportions, phonetics,
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esthetics, and act as a color preview
(Figure 3).%

Asingle central incisor, tooth No. 8, was
done first using a composite in a shade
that the patient chose for his final res-
torations, and the midline position and
cant were both checked (Figure 4). The
remaining anterior teeth were then done
and the phonetics were checked, the pre-
liminary color was approved, and asigned

record was made in the chart (Figure 5).
A PVS impression of the mock-up was
done for temporary fabrication.
Minimal tooth reduction was done
with a medium-grit finishing diamond
removing the mock-up material and
staying in enamel wherever possible.
All teeth were reduced in an “ideal”
formin a 3-plane, rounded preparation
beveled toward the facial to allow for

CASE PRESENTATION (6.) Preparations were consistent with “traditional” veneers, staying in enamel where pos-
sible. (7.) After preparation, a shade was taken to show the ceramist the level of opacity needed to achieve the
desired shade. A full series of photographs were sent to the ceramist with the models, impression, and bite registra-
tion. (8.) Immediate dentinal sealing is the complete sealing of dentin and enamel at the preparation appointment.
Etch, DBA, separating medium, and composite sealer are used. (9.) The teeth were etched using phosphoric acid
for 10 to 15 seconds and rinsed thoroughly. (10.) The DBA was placed in several coats covering the entire tooth
surface. (11.) Before curing, the DBA was air-thinned well, blowing toward the tissue. (12.) After curing the DBA, the
air-inhibited layer was removed with alcohol, a microbrush, and thorough rinsing. The separating medium was then
placed and air-thinned and temporaries were made with self-cure composite. (13.) Five days after the preparation
appointment, the temporaries were checked, patient approval was noted, and impressions and photographs were
taken and sent to the laboratory. (14.) The preparations were conservative and kept in enamel where possible. No-
tice the slice preparations in the diastema and aggressive preparation of the distal of the cuspids to make propor-
tions more like laterals. (15.) Zirconia veneers were made and character porcelain added only to the outer surface.
The ZrO, inner surface is un-etchable. (16.) Cementation was done with a dual-cure composite after a primer was
placed on the restorations and the teeth were cleaned, etched, and re-bonded. (17.) Spot-tacking was followed by
clean-up with brushes, scalers, floss, composite knife, and gauze.

incisal characterization by the labora-
tory and a definitive stop when seat-
ing.* Teeth Nos. 13 through 15 were
prepared for full-contour crowns.

A retraction paste (Expasyl®, Kerr
Corporation) was then placed into the
gingival sulcus for 5 minutes, rinsed
off thoroughly, and the remaining
residue was removed with alcohol on
amicrobrush (Figure 6). Two full-arch
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polyvinyl impressions were taken as
well as a bite registration with hori-
zontal and vertical alignment guides. A
preparation shade was taken and pho-
tographed for the laboratory (Figure 7).

Transitional Restorations and IDS
Immediate dentinal sealing (IDS) is
the definitive bonding and sealing of
the tooth surfaces before temporaries
are placed on the teeth. The best bond
strengths to dentin are immediately af-
ter tooth preparation with a total-etch
dentin bonding agent (DBA).?*?¢ This
dentin bonding can diminish bacterial
leakage leading to staining, sensitivity,
and potential pulpal irritation during
the temporization phase.?”?$ IDS is of-
ten done before impressions are taken
to decrease the chance of interference
with final restoration seating which is
particularly important for inlay/only
type restorations where DBA could
pool on internal line angles.>*°

The clinical advantages of IDS include:

e Highest bond strength to dentin is
immediately after cutting

¢ Sealing dentinal tubules reduces sen-
sitivity by sealing open tubules

FIG.18

using ZrO, as a substrate.
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¢ Sealing dentin reduces the chance of
pulpal damage by bacterial habitation

¢ Reduces contamination of dentin by
iron from microorganisms, blood, or
chemicals

Etch, a dentin bonding agent, and a
separating medium are all needed for
IDS (Figure 8). In this case, immedi-
ately after tooth preparation, the entire
prepared tooth surface was etched with
38% phosphoric acid, rinsed, and suc-
tion-dried (Figure 9). Several coats of
DBAwere placed (All-Bond 3®, BISCO)
(Figure 10). Air was blown aggressively
toward the gingiva to thin and remove
the DBA solvent followed by light-cur-
ing (Figure 11).%

There is minimal chance of seating
interference from the DBA because of
the aggressive air thinning, the low film
thickness of this DBA, and the lack of
internal line angles such as seen with
inlay/onlay type preparations. To fur-
ther decrease the chance of temporary
material adhering to the DBA, alcohol
isused to remove the air-inhibited layer,
rinsed, and repeated.®

A “hydrogel” separating medium,
ProV Coat® (BISCO), was then painted

CASE COMPLETION (18.) sPostoperative visit revealed good soft tissue toler-
ance and good tooth contours. (19.) After 2 years, there were no de-bondings,
no sensitivity, and no postoperative complications. (20.) The patient’s objectives
were met and the smile was greatly improved. (21.) The dependability of zirco-
nia bonding may be critical for long-term success in less retentive preparations
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on the teeth and temporaries were
made with a dual-cure composite mate-
rial (Luxatemp®, DMG America, www.
dmg-america.com) inside the PVS ma-
trix made from the mock-up (Figure
12).% Trimming, polishing, and sealing
were all done directly on the teeth. The

“bleach shade” was what the patient de-
sired and served as a second “preview.”
The patient was seen 5 days after prepa-
ration to have the temporaries adjusted
and approved (Figure 13).

Placement of Zirconia Veneers
Preparation for zirconia veneers are
consistent with preparations for tradi-
tional porcelain with 3-plane reduction
with no sharp internal corners, slice
preparations for diastema closures,
and flattened incisal edges (Figure 14).
The veneers were designed, milled, cut
back, and layering porcelain was ap-
plied (Figure 15). This non-glass cannot
be etched and bonded in a traditional
manner (Figure 16). After try-in and
cleaning with alcohol, the zirconia
primer was placed into the restorations
and then dried (Figure 17).

The teeth were pumiced and etched
with phosphoric acid. DBA was then

applied (All-Bond 3), air-thinned, and

dual-cure composite luting material

was applied onto the teeth and the ve-
neers were seated. Clean up was done

with brushes, a 204s scaler, gauze, and

a composite knife after tack-curing

(Figure 18). All restorations were then

cured for 40 seconds from both the

lingual and facial and the clean-up was

finished (Figure 19).

Evaluation and Critique
Zirconia substrate provides a very
strong substructure for the overlying
porcelain and the consistency of the
materials for both anterior and poste-
rior provide continuity in appearance
(Figure 20). Conversions of the cuspids
to the laterals, closing the space, and
brightening the smile are all readily
noticeable. Long-term questions with
zirconia are its bond to the tooth and
the adherence of the layering porcelain.
After 2 years, the results are excellent
in this case and bonding has been suc-
cessful (Figure 21).
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