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Developments in  
composite and curing  
lamp technology have  
necessitated renewed  

attention to the  
curing process.

Curing for only  
10 minutes without  
eye protection may  
entail a risk for eye  
damage due to the  

blue light hazard.

Ellen Bruzell 
Senior Scientist, dr. scient.

Hilde Kopperud 
Head of Laboratory, dr. scient.

NIOM toured the Scandinavian annual dental meetings in 2016. The presentation  
“Light curing – so easy, but so difficult!” was given at the Danish Årskursus in March by  
dr. scient. Ellen Bruzell, and at the Norwegian NTF Landsmøte and the Swedish Odontologisk 
Riksstämma, both in November, by dr. scient. Hilde Molvig Kopperud and Bruzell together.  
At Riksstämman, Professor Jon E. Dahl also participated at the seminar FluORO, discussing  
the use and safety of fluoride. 

Light curing – so easy, but so difficult!
Advice on proper light curing of  
composites and precautions on using  
curing lamps with too high irradiance 
(intensity; power per emission area) was 
given in this presentation. Although light 
curing is a well-established technique,  
developments in composite and curing 
lamp technology have introduced  
some new aspects that need attention.  
Some composites now have additional  
initiators to the traditional camphor- 
quinone where the curing reaction is  
initiated by blue light (approx. 460 nm). 
These materials require additional wave-
lengths. Some curing lights have very high 
irradiances (> 3000 mW/cm2), promising 

very short curing times. This should be avoided from a material point of view as curing is not an 
instantaneous reaction: The chemistry needs some time! Thus, the dentist should make sure that  
a curing lamp with the proper light output is used. Relevant factors include choice of single or  
multiple light peaks (blue, violet, UV), a homogenous beam profile over the output area, and  
irradiances usually between 1000 and 2000 mW/cm2.

Patient and occupational safety are 
other reasons to choose curing lights 
with moderate irradiances. The blue 
light emitted from the curing lights may 
cause eye damage to dental personnel  
unless proper eye protection is used. 
Sufficient eye protection devices are 
either protective glasses or large 
hand-held shields.  Without protection, 
estimations show that curing for about 
10 minutes during a work-day will entail 
a risk for eye damage if the irradiance 
of the lamp is about 2000 mW/cm2 or 
more. Using loupes may not increase 
the risk of eye damage. For the patient, 
there is a risk of burns to soft tissues  
if too long irradiation times or too high 
irradiances are used. Temperature rises of 5–6 degrees have been measured in the tooth using  
curing lights of 1500 – 2000 mW/cm2, which may cause damage to the pulp.
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A homogenous beam profile will ensure equal curing 
under the entire light tip area.

Use of sufficient eye protection devices will minimize risk 
for eye damage from reflected blue light.



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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FLUORIDE 

Professor Dan Ericson, scientist Peggy Näsman and professor Dahl participated in the seminar 
about the use of fluoride to prevent caries. In Sweden there is a growing concern about the 
safety of using fluoride, both in tooth paste and other supplements. Some of the concern  
is due to the misunderstanding that sodium fluoride has the same toxic profile as fluorine.  
Dahl clarified the chemical issue and addressed kinetics and toxicity of fluoride compounds. 
Most information is based on data from people living in areas with water fluoridation  
and naturally occurring high levels of fluoride in the drinking water.  
 
Ninety percent of ingested fluoride is absorbed from the gastrointestinal tract into  
the blood stream, and the maximum blood concentration is reached after 30–60 minutes. 
Approximately half of the absorbed amount goes to the hard tissues, bone and developing 
teeth, the rest is excreted in the urine. Chronic toxic effects of fluoride exposure are seen  
in teeth and skeleton. Mottled enamel appears in patients being exposed to more than  
0.04 mg/kg body weight per day and skeletal fluorosis in patients receiving more than  
6 mg fluoride daily. A large, recently published study from England showed no increased  
risk of health effects including cancer in areas having water fluoridation.

Jon E. Dahl 
Managing Director, Professor, dr. odont., DSc

2016 was an exciting and busy year for us. More than twenty research publications were published 
based on ongoing projects. NIOM staff participated in Nordic and international scientific meetings  
and congresses. Much work was laid down in co-organizing the ISO TC 106 Dentistry meeting in Tromsø. 
The meeting gathered 300 international experts to forward standardization work of dental materials and 
equipment. Our accredited test laboratory served a number of clients. We really look forward to 2017 
and to continuing our work in materials testing, research and standardization to ensure that dental  
biomaterials are safe and effective. 2017 milestones are the International Dental Show in Cologne in 
March and our 45-year anniversary in May. We look forward to continuing our collaboration with you!

The use of fluoride 
to prevent caries 

is safe.


