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Fig. 5: Structure of Ammonium polyfluoride 

Ammonium polyfluoride reacts with the silicon in the glass ceramic without release of HF due 
to the high chemical affinity between silicon and fluoride. By 19F-NMR spectroscopy (see fig. 
6) the absence of HF can be confirmed. 
 

 
After the extraoral application the remaining liquid is thoroughly rinsed off. After drying a thin 
silane layer in molecular scale remains at the luting surface (see fig. 3), which reacts via the 
methacrylate group with the luting composite during curing.  

Ammoniu
m 
polyfluorid

HF 

‐156.6 
ppm

‐165.8 
ppm

-120 -140 -160 -180 -200 [ppm]

Fig. 6: 19F-NMR spectrum of ammonium polyfluoride and HF (D20/EtOD). R&D Ivoclar 
Vivadent AG, Schaan, FL 
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2. Technical Data for Monobond Etch & Prime  
 

Product  Product category  

Monobond Etch & Prime Primer for silica glass ceramics 
 

 

 
Function 
 

Substance/Component 
 

Weight 
 

 

Etchant 
 

Ammonium polyfluoride 
 

15 - 25 

Silane 
 

Silane methacrylate 
 

Solvent 
 

Alcohol and water 
 

75 - 85 

Pigment 
 

Colourant 
 

< 1 

 

 

Characteristics1 Unit Specification Example value 

Bond strength2 MPa ≥ 20 493 

 

  

                                                 
1 Physical properties,  

2 Tensile bond strength (24h), light-cured, with dual-curing resin-based dental luting material 
 
3 IPS e.max CAD, Multilink Automix 
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Dentsply) and feldspar (Mark II, Vita) and conditioned either with 5% hydrofluoric acid gel 
(IPS Ceramic Etching Gel) and Monobond Plus according to the manufacturer's instructions 
or with Monobond Etch & Prime. Subsequently, the specimens were bonded to Multicore 
Flow cylinders using Variolink Esthetic (see Fig. 7: Test specimen for tensile strength testing. 
Whilst the reaction time required for hydrofluoric acid etching varied from material to material, 
Monobond Etch & Prime allowed all the ceramic samples to be conditioned using the same 
contact time (scrubbing for 20s; leaving to react for 40s). 

To determine the aging resistance of the adhesive bond, a number of specimens were 
artificially aged by subjecting them to thermocycling (10,000 cycles between 5 and 55°C). 
After thermocycling, the tensile bond strength was determined using a universal testing 
machine (Z010, Zwick-Roell). 

 

Fig. 8: Tensile bond strength on different ceramic materials: Monobond Etch & Prime (MB 
E&P) versus Monobond Plus (MBP) with hydrofluoric acid etching (HF), both in combination 
with Variolink Esthetic as the luting composite. The test specimens were examined after 24-h 
immersion in water or after 10,000 episodes of thermocycling between 5 and 55°C (10k TC). 

 

Monobond Etch & Prime was also tested in combination with Multilink Automix on IPS e.max 
CAD and IPS Empress CAD samples. In this combination, Monobond Etch & Prime also 
showed tensile bond strength values comparable to the conventional combination of 
hydrofluoric acid etching plus Monobond Plus. 
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Fig. 9: Tensile bond strength on different ceramic materials: Monobond Etch & Prime 
(MBEP) compared with Monobond Plus (MBP) and hydrofluoric acid etching (HF), both in 
combination with Multilink Automix as the luting composite. The test specimens were 
examined after 24-h immersion in water or after 10,000 thermocycles between 5 and 55°C 
(10k TC). 

Conclusion: Monobond Etch & Prime produces a similarly high aging-resistant adhesive 
bond on various ceramic materials as Monobond Plus after hydrofluoric acid etching. 
 

3.1.2 Tensile strength of various adhesives and primers on IPS e.max CAD  

 R&D Ivoclar Vivadent AG, Schaan, FL 

Some manufacturers claim that their universal adhesives can generate a sufficiently strong 
bond to both the tooth structure and restorative material and are therefore suitable for being 
used as a bonding agent on ceramic materials after hydrofluoric acid etching. The bonding 
strength of various product combinations consisting of adhesive / primer and luting 
composite was examined in relation to the following products:  

Manufacturer  Primer / Adhesive  Luting composite 
3M ESPE HF Scotchbond Universal RelyX Ultimate 
Kerr HF Optibond XTR Nexus NX-3 
BISCO HF Allbond Universal Duolink 
Ivoclar Vivadent HF Monobond Plus Variolink Esthetic DC 

no HF Monobond Etch & Prime 
Table 2 

The following tensile bond strength results were measured on sandblasted titanium or 
sandblasted & anodized titanium samples after 24 hours and after 10k TC:  
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Fig. 10: Tensile bond strength of various adhesives and primers on IPS e.max CAD  

* RU/SBU, DL/ABU: 1 debonding episode each (included as a value of 0 MPa in the mean value calculation) 

** NX3/OBX: 2 debonding episodes each (with each episode being given 0 MPa in the mean value calculation) 

Conclusion: The investigation has shown that Monobond Etch & Prime produces an 
adhesive bond that is similarly strong and reliable as the bond established with Monobond 
Plus after hydrofluoric acid etching. By contrast, the universal adhesives resulted in a clearly 
weaker adhesive bond with spontaneous bond rupturing occurring in some samples in the 
course of thermocycling.  

 

3.1.3 Shear bond strength of various adhesives and primers on IPS e.max CAD 

R&D Ivoclar Vivadent AG, Schaan, FL 

Similar to the tensile bond strength investigation described in Section 3.1.2, the shear bond 
strength was also evaluated in a comparison with other systems. The following adhesives / 
primers and luting composites were tested: 

Manufacturer  Primer / Adhesive Luting composite
3M ESPE HF Scotchbond Universal RelyX Ultimate 
Kerr HF Optibond XTR Nexus NX-3 
BISCO HF Allbond Universal Duolink 

Ivoclar Vivadent HF Monobond Plus Multilink Automix
no HF Monobond Etch & Prime 

Table 3 
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Fig. 13: SEM images of glass-ceramic samples after conditioning with hydrofluoric acid or 
Monobond Etch & Prime 
 
Monobond Etch & Prime produced a clear etching pattern on all the ceramic materials 
investigated; the etching effect, however, was less pronounced than the etching effect of 
hydrofluoric acid. Although the etching effect of Monobond Etch & Prime is weaker than that 
of hydrofluoric acid, it is still strong enough to produce sufficient microretention for a reliable 
adhesive bond, as confirmed by the bond strength measurements (see Section 3.1)  
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