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abstract

Bisphenol A (BPA) is a synthetic chemical resin used 
worldwide to produce plastic products. It is also 
a component of the bisphenol A diglycidylether 
methacrylate (Bis-GMA), which is a monomer found 
in dental resin-based materials (including resin-based 
dental sealants, RBSs). The controversy about its possible 
toxicity begins around the early ‘30s. Even if the amount 
of BPA released by dental sealants is well below the limit 
proposed by the U.S. Environmental Protection Agency 
and the European Food Safety Authority, we can reduce 
the risk of exposure, particularly for children, following 
precautionary measures.
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Introduction

Bisphenol A (BPA) is a synthetic chemical resin 
used worldwide to produce plastic products, notably 
polycarbonate plastic food-storage containers, some 
water bottles, bottle tops, and metal food cans’ epoxy 
resin lacquer linings. Specifically, BPA was invented 
about 100 years ago and recognized to have estrogenic 
activity in the early ‘30s; nowadays, both national and 

international organisations unequivocally recognise 
this, acknowledging in official statements that BPA, at 
very low levels, has been detected in human blood and 
tissues. BPA can act as an endocrine disruptor by binding 
to estrogen receptors as well as blocking the estrogenic 
response by competing with endogenous E2 [Bailin et 
al., 2008; Viñas et al., 2012]. Furthermore, it can bind to 
thyroid receptors and influence thyroid functions thanks 
to its agonistic and antagonistic effects. It can also 
interact with the immune system and the developing 
central nervous system [Wetherill et al., 2007].

One of the current controversies about BPA is the 
possible violation of the Paracelsus principle “the dose 
makes the poison”, stating that the higher the dose the 
greater the effect. Falling the BPA into the category of 
endocrine disrupting chemicals, this may elicit a non- 
monotonic dose response and the response may be 
greater at low doses [Vandenberg et al., 2012].

The hypothesis that the BPA could have a non-
monotonic dose-response curve has raised even more 
concerns and, in 2012, it was decided to lower the 
tolerable daily intake (TDI) from 50 ug/kg bw/day, 
established in 2006 by the EFSA, to 5 ug/kg bw/day 
[Bakker et al., 2014]. Indeed, different studies have 
shown that perinatal and early life exposure to BPA can 
have harmful multisystemic effects [Hong et al., 2017; 
Rebuli et al., 2014]. The most vulnerable subjects are 
infants and children for whom the lowest observed-
adverse-effect level dose is lower than 5 ug/kg bw/day, 
making them more predisposed to BPA health risks. 

BPA and dental sealants

BPA is also a component of the bisphenol A 
diglycidylether methacrylate (Bis-GMA), which is a 
monomer used for production of dental resin-based 
materials (including resin-based dental sealants, RBSs). 
Although BPA is not present in a pure form in these 
materials, its derivatives, the Bis-GMA and the Bis-DMA 
are. Consequentially, trace molecules can be found  due 
to degradation, incomplete polymerisation or impurity 
deriving from the manufacturing process. Moreover, BPA 
can also be released by resin-based materials because 
of the enzymatic salivary hydrolysis of BPA derivatives, 
such as the bis-GMA or the bis-DMA [Rathee et al., 
2012]. In a study by McKinney et al. [2014], despite the 
fact that children who had dental sealants had a BPA 
concentration 20% to 25% higher than children with 
no dental sealants, there was no statistically significant 
association between the number of RBSs and urinary 
BPA concentrations. The ADA Science Institute tested 
the BPA release from 12 dental sealants used by dentists 
in the U.S.: The results indicated that BPA release from 
dental sealants is very low, about 0.09 nanograms per 
day. This amount is well below the limit proposed for 
a 6-year-old child (who weighs about 20 kilograms, or 
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44 pounds)  by the US Environmental Protection Agency 
(1 million nanograms per day) and the European Food 
Safety Authority (80,000 nanograms per day). 

Factors affecting the elution of BPA

-	 Temperature: Temperature increase and acid-base 
alterations increase the elution of BPA. A possible 
explanation may be the oxygen inhibition layer 
presence on the surface of RBSs [Braun et al., 2011];

-	 Degree of conversion: Adequate light energy density 
is required for free radical polymerisation. 

-	 Polymerisation time: is more important than 
irradiation for a better degree of conversion.   The 
ideal polymerisation time is about 20 seconds.

-	 Distance from curing light: Elution of BPA increases 
when the tip-to-RBS surface distance increases.

-	 Type of light curing unit: The best polymerisation 
lamps are LED-type;

-	 Storage medium: according to the American Dental 
Association, acetonitrile and methanol are strong 
solvents of organic compounds and are preferred 
over ethanol for maximizing the number of eluted 
monomers. 

Recommendations for resin-based 
sealants application

To reduce BPA exposure during application of RBSs 
precautionary measures should be taken, and since the 
higher risk for potential exposure is the immediate post-
RBS application, these measures are particularly relevant.

One technique entails removal of residual monomer by 
rubbing the monomer layer with pumice on a cotton roll 
or having the patient gargling for 30 seconds and spitting 
immediately after application of the dental sealant or 
composite. However, proper rinsing and spitting can 
be challenging for most children, hence rinsing with an 
air-water syringe may be a suitable substitute. As for all 
dental procedures, the use of a rubber dam to control 
the operative field would further limit potential exposure.

BPA and MIH

There is a number of reports on BPA exposure and adverse 
perinatal development. Molar Incisor Hypomineralisation 
is a recently reported condition  which affects the first 
molars and the permanent incisors. Randomly scattered 
white opacities are present on the enamel and a variable 
prevalence of 2.4% to 40% is reported in children aged 
6 to 8 years. Although there are different possible causes 
for this condition, an association with postnatal BPA 
exposure has been made and is possibly related to the 
fact that ameloblasts are susceptible to BPA exposure.

Conclusions

There is strong evidence that resin-based dental 
sealants improve children’s oral health. Also, BPA 
exposure from dental materials seems transient and can 
potentially be controlled. Moreover, most studies report 
that BPA levels detected in vitro and in vivo are lower 
than the current recommended tolerable daily intake 
(TDI). The TDI value has been modified over the years 
and may be further reduced in the near future. Dentists 
must be aware of these possibilities and should take 
appropriate measures. 

In conclusion, dental practitioners should be 
knowledgeable and give parents reliable and timely 
advices and answers about the topic. As professionals, 
we should try to reduce the risk of exposure to chemicals 
that are hazardous, particularly for our children. 
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