
A laboratory investigation indicated that the cell damaging potential seemed to match the 
degree of leaching of particular polymer-based endodontic materials. The methacrylate-based 
polymeric root canal sealing materials was responsible for this effect: even the cured materials 
leached components and caused cells of oral origin to die when kept in contact with material 
extracts. The severity of cell death increased with the time that the material was available 
in the cell culture.

One of the studied materials was epoxy-based and two contained a mixture of various 
methacrylate compounds. All uncured material extracts caused increased cell death, although 
much less so when an epoxy- rather than a methacrylate-based material was in contact with 
the cells.

Leachables of endodontic materials were analysed, for the first time, by the combined 
use of gas chromatography/mass spectroscopy and liquid chromatography/mass spectroscopy 
methods. The compound bisphenol-A diglycidyl ether leached from the epoxy-based material 
and was well tolerated by the cells in this study. Among the leachables from the methacrylate-
based materials were triethylene glycol dimethacrylate (TEGDMA), urethane dimethacrylate 
(UDMA), hydroxyethyl methacrylate (HEMA) and polyethylene glycol dimethacrylate 
(PEG-DMA). 

These laboratory results may help in identifying the relative cell damaging potential of 
polymer-based composite dental materials and can, when confirmed by similar findings 
and clinical observations give an indication of the safety of such materials.

The full study is described in the follwing:
Lodienè G, Kopperud HM, Ørstavik D, Bruzell EM. Detection of leachables and cytotoxicity after exposure 
to methacrylate- and epoxy-based root canal sealers in vitro. Eur J Oral Sci 2013;121(5):488-496.
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Evaluation of the biocompatibility of dental materials may be a 
complex task. Chemical analysis using in vitro investigations may 
be helpful to elucidate the biocompatibility of the materials through 
investigation and control of eluted substances. The aim for such 
investigations is to increase patient safety.

Chemical analysis of a solution (such as water, ethanol or saliva – 
artificial or real) exposed to dental materials will give information 
on the identity and amount of the eluted substances. These analyses 
are usually performed using gas chromatography/mass spectrometry 
(GC/MS) or liquid chromatography/mass spectrometry (LC/MS). 
Combining the two techniques allows for the detection of a broad 

range of substances used in polymer-based 
materials: from the low molecular weight 
and volatile mono-methacrylates, to the high molecular weight 
and non-volatile di- or tri-methacrylates, and also including several 
additives. The set-up may simulate “mild” or “worst-case” scenarios 
when changing the different experimental parameters. 

The chromatographic techniques  will separate the individual compo-
nents of a solution in time and transport them, through a gas or liquid 
flow, to the mass spectrometer for detection and quantification. NIOM 
possess high quality analyti-
cal instrumentation for both 
GC/MS and LC/MS. We are 
currently involved in several 

research projects where the evaluation of eluting sub-
stances, as well as their coordination with biological 
molecules is investigated. Analytical results from care-
fully designed experimental set-ups will give the pos-
sibility to prove biocompatibility of dental materials.

Background: Polymer-based dental materials are designed to polymerize in situ. However, the conversion of 
monomers to polymer is never complete, and therefore residual monomers are left unbound and initially trapped in 
the cured material. These unreacted monomers may leach from the material in vivo, but the collection of biological 
fluids as well as the detection of monomers therein is problematic.

NIOM works to ensure that dental biomaterials are safe and functional. We undertake research, participate 
in standardization and provide informed advice to the dental health services and health authorities in the Nordic
countries. NIOM offers research-based consultancy and accredited testing according to international standards. 
Our independent test laboratory delivers precise data for dental materials and instruments.
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