
NEWSLETTER 
JANUARY – 2017

NIOM
Nordic Institute of 

Dental Materials
Sognsveien 70A, 

NO-0855 Oslo, Norway.
phone: (+47) 67 51 22 00    
e-mail: niom@niom.no

www.niom.no

Monomers bind 
to proteins in the 

human body.

Possible mechanisms  
for cell toxicity are 

oxidative stress, DNA 
damage and direct 

interaction with  
proteins.

The term “resin-based dental materials” refers to dental materials containing polymers, like 
composites, adhesives, cements and denture base material. Usually, these polymers are formed 
by in situ polymerization of methacrylate monomers. The polymerization process never reaches 
completion, and unreacted monomers can leak out of the material after curing. The availability 
of data concerning patient side effects caused by leakage products is sparse, but side effects 
linked to these materials have been reported. Mucosal changes near the material are most  
likely to occur.

Hypersensitivity reactions 
to resin-based materials in 
dental personnel strongly 
indicate that monomers 
bind to proteins in the  
human body. Detailed 
knowledge of the possible 
toxicity of the leakage 
products and underlying 
mechanisms is, however, 
mainly based on results 
from laboratory studies.  
In these in vitro studies, 
cells are exposed to  
different methacrylates and 
cell viability and function 
are measured. In all studies, 
methacrylates are shown to 
have a cytotoxic potential. 

Both cell death and inhibition of cell growth have been observed in different cell types. Further 
studies aimed to elucidate the underlying mechanism for the cytotoxicity. It has been suggested 
that the toxic responses are caused by oxidative stress and DNA damage in cells exposed to  
methacrylates. Not all studies support this view and another mechanism such as direct  
interaction with proteins has also been advocated as a key event. 

Although in vitro experiments can provide valuable information on the potential of  
possible toxicants to interfere with cellular molecules, homologous cell cultures lack the  
complexity of multicellular tissues like the oral mucosa. Furthermore, cells in a culture also  
differ from their in vivo counterparts, e.g. by altered expression of certain metabolic enzymes. 
Hence, translation of results from in vitro to an in vivo situation is associated with great  
uncertainty and should be done with caution.

TOXICITY OF MONOMERS

Measurements of viability in cells cultured in the laboratory. A: cells not 
exposed to HEMA, B: cells exposed to HEMA. Light blue colour indicates  
condensed DNA in dying cells.

Read more: 
Samuelsen JT, Dahl JE. Toksisitet av plastmaterialer. Aktuel nordisk odontologi, Universitetsforlaget, 01/2016: 185-194
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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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Closing the gap between product development and product certification is easy when  
you present an independent test report from a third party institute. NIOM provides the  
accredited testing you need. We perform testing on polymer-based materials, ceramics  
and alloys – to the highest standards available. With our test report, you are one step  
closer to certification of your products.

Demonstrating compliance with an ISO standard is the best way to prove product conformity  
to EU-MDD and US-FDA regulatory requirements. NIOM provides the final test results for  
quality assurance needed in the process of certification of  
your product. When you receive the NIOM test report,  
you are one step closer to certification of your products.

 

NIOM is an independent test institute. We hold accreditation  
according to ISO/IEC 17025 General requirements for the compe- 
tence of testing and calibration laboratories. The accreditation 
ensures that our laboratory, our methods, and our staff maintain the highest standards.  
Our test portfolio includes methods in a number of dental standards, covering all types  
of materials: polymer-based, ceramics and alloys. 

In this year’s NIOM seminar in conjunction with IDS 2017, you will find out how the testing  
is done, what a test report covers and how to use a NIOM test report. In addition, you will  
learn more about the ISO requirements for resin-based products:

•  Clinically relevant tests for composites
•  How to prove adhesive properties
•  Curing lamp performance
•  Critical parameters for denture base materials and artificial teeth

Do not miss this opportunity for cost-effective test guidance. Join our free  
seminar at the Hyatt Regency Hotel in Cologne on Tuesday 21 March.

For more information and registration, visit: www.niom.no/IDS2017
We look forward to seeing you there!
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