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This collaborative study 
has assessed the repair 
bond strength between 

composites.

The best repair was 
achieved by using freshly 

mixed silane and the 
two-step self-etch 

adhesive.

IMPROVED COMPOSITE REPAIR
Repairing and extending composite restoration are common and well accepted procedure 
for the dental practitioner. Evaluation of the repair strength has great research focus by using 
tensile and shear bond strength measurements. The present collaborative study from NIOM 
has assessed the effect of surface treatments and bonding systems on the repair bond strength 
between composite materials after one and 12 months of storage, using tensile test method. 

Composite cylinders mimicking the old restoration were mechanically roughened using 
320-grit silicon carbide sandpaper (similar roughness as medium course diamond), etched 
with 37% phosphoric acid gel and rinsed with water. The surface of one group was left 
untreated, one group sandblasted, and one group treated with silane. Each group was further 
divided into subgroups that received the following bonding systems: one-step self-etching 
adhesive, two-step self-etching adhesive, and three-step etch-and-rinse adhesive. Fresh 
composite was placed and cured on top of the prepared substrate cylinders. The test 
specimens were aged by thermo cycling (10.000X 5 °C and 55 °C) and tested after one 
month and twelve months of water storage.

The mean tensile strength for the repaired groups ranged from 25 MPa to 50 MPa at 
one month and 20 MPa to 40 MPa at 12 months. The repair strength was lower than the 
strength of the composite material itself that was 55 MPa after one month and 50 MPa at 
12 months. The best repair bond strength was achieved by using freshly mixed silane solution 
on the substrate in addition to the two-step self-etching adhesive. This adhesive also 
rendered the thinnest bonding layer.

Clinical Relevance
Repairing and extending composite restorations is enhanced by using a medium coarse dia-
mond bur to roughening the margin of the old composite followed by application of silane. 
The silane must be freshly made from a two bottle system. In addition, the use of an adhesive 
system is mandatory; preferably a system that renders a thin bonding layer.

Repair of restoration due to occlusal recurrent caries.

The full study is described in the following:
Effect of different surface treatments and adhesives on repair bond strength of resin composites after 
one and 12 months of storage using an improved microtensile test method.
Eliasson ST, Tibballs J, Dahl JE
Operative Dentistry 2014 May 7. [Epub ahead of print]



The Nordic Institute of Dental Materials (NIOM) is responsible for promoting a continuing Nordic collaboration in the 
field of dental biomaterials. NIOM maintains a distinct Nordic profile through broad contacts with the Nordic dental 
educational institutions and research centres. The Institute undertakes research, materials testing, standardisation 
and research-based consulting directed towards health authorities and dental health services in the Nordic countries. 
Our research and consulting are required to be scientifically founded and applicable to clinical dentistry.
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The major aim of the group 
is to have a focus on clinical, 

practice-based research.

A NEW RESEARCH GROUP ESTABLISHED AT NIOM
A new research group is established at NIOM, focusing on clinical research. The group 
consists of four scientists, Simen E. Kopperud, Håkon Valen, Rune Becher and Jon E. Dahl, 
with a broad and diverse scientific background. We have extensive knowledge from toxicology, 
dental materials, epidemiology, environmental science and microbiology. This experience and 
knowledge is giving an initiative and opportunity for inter-disciplinary research. 

The major aim of the group is to have a focus on clinical, practice-based research, 
spanning from how dentist are using the dental curing lamps, to investigating how new 
dental restorative materials can be made to prevent biofilm formation. We are collaborating 
with five newly established Specialist Oral Health Centers in Norway, which are conducting 
practice-based clinical research, and the Norwegian Institute of Public Health, the Dental 
Biomaterials Adverse Reaction Unit, and the University of Oslo and -Bergen.

Our current research has focus on use of restorative materials in dental practice, and 
their longevity and reasons for failure.  We are also focusing on biosafety of dental materials 
and investigating the amount of and the toxicology of different substances used in dental 
materials. In addition, we are performing research on biofilm formation on dental materials 
and new opportunities for prevention of biofilm formation.

We are always looking for opportunities to expand our collaboration both within Norway 
and across national borders. This could be to compare epidemiological data across national 
borders and to cooperate on ongoing studies, or to initiate new projects. Please do not hesitate 
to contact us if you have any questions or would like to collaborate with us in dental research!

NIOMs new research group; Jon E. Dahl, Simen E. Kopperud, Håkon Valen and Rune Becher.


