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Moisture control is 
mandatory for all 

types of GICs. 

Uncured resin which may 
penetrate into the pulp and 

into the oral environment, 
represents a potential risk for 

adverse effects although no 
scientific evidence 

exists so far.

Read more in Espelid I, Dahl JE. Glassionomer – et velegnet fyllingsmateriale for primære tenner. 
Aktuell Nordisk Odontologi 2014; 39:69-83.

Glass-ionomer cements 
are also technique sensitive materials
Glass-ionomer cements (GIC) adheres to tooth substance but the strength of the GIC is lower 
than other filling materials. Even though traditional GIC products have been used for Class II 
restorations in pediatric patients the longevity of the restoration is often regarded as inferior 
to other materials. As the traditional GIC has been improved (high viscous GIC) and GIC has 
been combined with resins (resin-reinforced GIC and polyacrylic acid modified composite 
resin), the longevity 
of restorations has 
improved. GIC containing 
materials are technique 
sensitive and moisture 
control is mandatory for 
all types of GICs. Water 
contact at placement 
or at setting results 
in dissolution of the 
material. Light curing 
of resin containing GICs 
should be done in steps 
when the thickness of 
the restoration exceeds 
2 mm. Composite can 
be used as the top layer 
(“sandwich”). Uncured 
resin which may pene-
trate into the pulp and 
into the oral environ-
ment, represents a potential risk for adverse effects although no scientific evidence exists so 
far. GIC contains fluoride which is released from the restoration. The clinical importance of this 
release has been disputed, but it is likely that this fluoride may have some caries preventive 
effect (secondary caries). 

Depth of cure for resin-reinforced glass-ionomer cement from one 
manufacturer cured according to the manufacturer’s instruction. Results 
form study performed at NIOM showing the need for layering technique in 
deep cavities even though the curing depths were somewhat higher than 
stated by the manufacturer (1.8-2.0 mm).
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new method: 
skin irritation test for evaluation 
of medical device extracts
Although questions have been raised regarding reproducibility and animal welfare the 
rabbit Draize eye test has remained an accepted method to evaluate skin irritation for many 
years. For the last decade in vitro 3D skin models are developed to predict and classify skin 
irritation potential of chemicals. Several methods have been validated by ECVAM (European 
Centre for the Validation of Alternative Methods) and achieved regulatory acceptance  
internationally for replacement of the rabbit draize test. Among the approved skin systems  
is the EpidermTM system from Matek.  

EpidermTM is a 3D skin model derived from human epidermal keratinocytes which have been 
cultured to form a multilayered, highly differentiated model of the human epidermis (figure 1).  
The model parallels human skin, and can provide a useful in vitro means to assess dermal 
irritancy and toxicology. 

EpidermTM is proposed to be used as an ISO standardized 
test to evaluate skin irritation potential of medical 
devise extracts. The endpoint of the methods is cell 
death measured by the MTT test. The MTT test 
measures the conversion of MTT to a purple formazan 
salt (figure 2) which is catalyzed by the enzyme SDH 
in viable cells. The conversion from MTT to formazan 
is a measure of cell viability which in this test is used
to predict the irritation potential. In addition 
Interleukine-1 alpha release can be measured in 
the medium as a secondary endpoint. 

NIOMs personnel have completed the course in the procedure of EpidermTM skin irritation test 
and are approved to perform the method. The EpidermTM test is now a part of the biological 
test battery at NIOM and manufacturers are welcome to order testing of their products.

Reference:
Casas, J.W., et al., In vitro human skin irritation test for evaluation of medical device extracts. 
Toxicol In Vitro, 2013. 27(8): p. 2175-83.

Figure 2. The MTT test.  The picture 
illustrates the  conversion of MTT to 
purple fomazan salt.

Figure 1. Model of the 3D tissue model.


