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Bonding to zirconia with resin cements

Department of Dental Biomaterials Science, School of Dentistry, Seoul National University
Bum-Soon Lim BS, MS, PhD, Soo-Bok Her DDS, MSD, PhD

The introduction of zirconia-based materials to the dental field broadened the design and application limits of all-ceramic
restorations. Most ceramic restorations are adhesively luted to the prepared tooth, however, resin bonding to zirconia components
is less reliable than those to other dental ceramic systems. It is important for high retention, prevention of microleakage, and
increased fracture resistance, that bonding techniques be improved for zirconia systems. Strong resin bonding relies on
micromechanical interlocking and adhesive chemical bonding to the ceramic surface, requiring surface roughening for mechanical
bonding and surface activation for chemical adhesion. In many cases, high strength ceramic restorations do not require adhesive
bonding to tooth structure and can be placed using conventional cements which rely only on micromechanical retention. However,
resin bonding is desirable in some clinical situations. In addition, it is likely that strong chemical adhesion would lead to enhanced
long-term fracture and fatigue resistance in the oral environment.

Key words : zirconia, surface treatments, silane/primer, resin cement, MDP/4-META
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RelyX Unicem 3M ESPE, USA methacrylated phosphoric ester monomer
Clearfil SA Cement Kuraray, Japan MDP (10-methacryloyloxydecyl dihydrogen phosphate)

Speed Cem Ivoclar-Vivadent, Liechtenstein
GCem GC, Japan

Breeze Pentron, USA

Maxcem Elite Kerr, USA

BisCem Bisco, USA

U-Cem (A|ZH O F) Vericom, Korea

methacrylated phosphoric ester monomer

4-META (4-methacryloyloxyethyl trimellitate anhydride)
4-META (4-methacryloyloxyethyl trimellitate anhydride)
- (methacrylate ester monomer)

- bis(hydroxyethyl methacrylate) phosphate

4-META (4-methacryloyloxyethyl trimellitate anhydride)
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ESPE Sil 3M ESPE, USA silane (% NA), ethanol ()90% )
RerlyX Ceramic Primer 3M ESPE, USA silane ({1%), ethanol (70-80%), DW (20-30%)
Porcelain Repair Kerr, USA silane (15-20%), ethanol (80-85%)
Solicoup A and B Kulzer, Germany MPS (% NA), isopropanol (92%)
Bisco Porcelain Primer Bisco, USA\ silane with methacrylate (MPS), alcohol

Clearfil Porcelain Bond Activator
Bifix
Shofu Porcelain Primer

Kuraray, Japan
Voco, Germany
Shofu, Japan

MPS (% NA), hydrophobic aromatic dimethacrylate
MPS (% NA), alcohol, DW
MPS, ethanol, others
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VI E4 71571 % 4XI AJHE
(resm cements with
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2 37] W S A AlRE So] Aol o7t A
e lﬂdl FEE/EE %Oﬂ gt Aekelo] &

LA I I SRSt < s RN
o2 weltf, ) Ao} Hatol ALga: A
7 AMIEELS bisphenol A diglycidylether
methacrylate(Bis—GMA), 4-methacryloxy
ethyl trimellitate anhydride(4-META) £+
10—methacryloyloxydecyl dihydrogen pho
sphate(MDP) Hl= 5o=2 JLAE o] gty ddk
Bis—GMAA 7 ARIE= X2 oto] thgt At
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g2 son, tifst 27] vbd oS HlnkaL dnt
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Clearfil Ceramic Primer Kuraray, Japan

Clearfil SE Bond Primer Kuraray, Japan

Alloy Primer
Epiguard Primer, ED Primer |l

Kuraray, Japan

Kuraray, Japan
Porcelain Liner M Sun Medical, Japan

Tokuso Ceramic Primer Tokuyama, Japan

Metaltite Tokuyama Japan
GC Ceramic Primer GC, Japan

Metal Primer |l GC, Japan

AZ Primer Shofu, Japan
Z-Prime Plus Bisco, USA

o Ivoclar-Vivadent,
Metal / Zirconia Primer : )
Liechtenstein

3-Methacryloxypropil trimethoxy silane, MDP, ethanol
hydrophilic dimethacrylate, MDP, HEMA, di-camphorquinone,
N,N-diethanol-p-toluidine (NDPT), water

2-HEMA, MDP, water accelerator, sodium benzene sulphinate
MDP containing monomer

Liquid A : MMA, 4-META

Liquid B : MMA, silane coupling agent, stabilizer

Silane coupling agent, phosphate ester monomer, alcohol
MTU-6 (6-methacryloyloxyhexyl-2-thiouracil-5-carboxylate)
A-Primer : silane coupling agent, ethanol,

B-Primer : UDMA, MMA, organic acid, ethanol

MEPS (thiophosphoric methacrylate) based

6-MHPA (6-methacryloxyhexylphosphonoacetate), acetone
organophosphate monomer, carboxylic acid monomer
DMA, tertiary butyl alcohol, methyl isobutyl ketone,
phosphonic acid acrylate, benzoyl peroxide containing primer
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