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Finally, but not the 
least important is the 

advice to keep 
the equipment in 

top condition.

The importance of 
monitoring and checking 
the light output regularly 

is emphasised. 

A NEW LOOK AT LIGHT CURING IN DENTISTRY
Scientists from NIOM participated when 40 delegates from academic institutions, research 

institutes and industry gathered to decide guidelines on light curing to be given to dental 

personnel. The meeting was held at Dalhousie University, Halifax, Canada in the spring 

of 2014 and guidelines were published a few months later.

The three major themes of the readily understood 
guidelines are: 1) The information needed to make a 
sound decision in selecting a light curing unit (LCU); 2) 
How to optimize the curing procedure; 3) Safety issues 
for patient and lamp operator.

The information section of the guidelines advises, for 
example, that you should know what the light output 
of the LCU is and “….whether the beam has a uniform 
and effective output….across the light tip”. 

In the section on curing optimization, the importance 
of monitoring and checking the light output regularly 
is emphasised. Furthermore, the relationship between 
the light output and the curing time must be taken 
into consideration. In addition to following the 
recommendations from the composite material manufacturer, attention must be paid to 
the distance to and the colour of the filling material. Detailed advice on the light curing 
procedure is given.

Finally, but not the least important is the advice to keep the equipment in top condition,  
pay attention to the heat generated during curing and protect the eyes of the lamp operator 
from the blue light.

The guidelines were published simultaneously in the following journals: The Journal of Adhesive Dentistry, Dental 
Materials, Operative Dentistry, and Journal of the Canadian Dental Association. See e.g.: Price RB. Light curing guidelines 
for practitioners: A consensus statement from the 2014 symposium on light curing in dentistry, Dalhousie University, 
Halifax, Canada. J Can Dent Assoc 2014; 80: e61. http:// www.jcda.ca/article/e61.

Norwegian version: Nor Tannlegeforen Tid 2014; 124 (11): 910. 
http://www.tannlegetidende.no/dntt/pdf2014/P14-11-910.pdf

Swedish version: Tandläkartidningen 2014; 15: 58-59.
http://www.tandlakartidningen.se/wp-content/uploads/2014/12/Kopperud-Bruzell.pdf

It is important to protect the 
eyes of the lamp operator from 
the 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 
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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 layer thickness 
claimed by a manufacturer 

is usually related to 
the depth of cure.

Accurate determination 
of the extent of the 

polymerization reaction 
may be performed 

using FT-IR.

Hardness methods use 
the ratio of bottom-to-top 
hardness to represent the 

depth of cure. However, 
no limits have been 

established in a standard.

DEGREE OF CURE OF COMPOSITE RESTORATIONS
An important criteria for a long-lasting restoration of a polymer-based material, is a 
proper curing throughout the entire restoration. To achieve this, an effective polymerization 
is crucial so that the polymer network will extend throughout the material. This will ensure 
good mechanical properties and low amounts of residual monomers. Different methods 
exists that may monitor the curing or the polymerization of a polymer-based composite 
material for dental restorations. 

Depth of cure
A standardized method for determination of the depth 
of cure is given in the standard ISO 4049 Polymer-based 
restorative materials. The layer thickness claimed by 
a manufacturer is usually related to this test method. 
A stainless steel mould with a cylindrical hole of 
minimum 6 mm in height and with 4 mm in diameter 
is used for the preparation of test specimens of the 
composite material. Directly after curing, performed 
according to the instructions for use, the specimen is 
removed from the mould and the uncured material at 
the bottom is removed with a spatula (the scraping 
test). The depth of cure is defined as the height of  
the remaining cylinder divided by two.

Degree of polymerization
Accurate determination of the extent of the 
polymerization reaction may be performed using 
spectroscopic techniques, such as FT-IR (Fourier 
Transform Infra-Red spectroscopy). This method 
calculates the percentage of converted methacrylate 
(reactive) double bonds in the polymerization process. The method uses ratios 
of peak areas of the reactive methacrylate bond and a stable chemical bond (often the 
aromatic double bond) found in the spectra, taken before and after curing. In order to find 
an acceptable layer thickness, the degree of polymerization will have to be calculated at 
different thicknesses/depths of a material, and a minimum requirement for the degree 
of polymerization needs to be set and generally accepted. Such a limit has not yet 
been established.

Hardness
Different methods of hardness measurements, e.g. Knoop or Vickers, are used to evaluate 
the acceptable curing depth of a composite. Today micro-hardness methods are popular. 
In general, these methods compare a measured hardness at the top of a restoration to the 
hardness at the bottom (or at different depths). Suggestions have been made for acceptable 
ratios of bottom-to-top hardness that may represent an acceptable layer thickness or depth 
of cure, such as 0.8 or 0.85. If so used, a minimum requirement of the absolute hardness 
value should also be set. However, nor for this method have such limits been generally 
accepted or established in a standard.

Reference: 
ISO 4049:2009 - Dentistry - Polymer-based restorative materials, International Organization for Standardization, Genève.

Specimen preparation for depth 
of cure.


