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ABSTRACT 

Objective: Through search, the literature and understanding the release of bisphenol-A 

(BPA) during treatment with the dental material, Further, would like to discuss whether it is 

possible to manage it to a greater extent to promote patient safety. 

Methodology: By searching information in PubMed, Google scholar, and the library of 

Universidad Europea de Madrid, with a limit placed over the last 10 years, in English, and 

Spanish. 

Keywords: bisphenol a, dentistry, dental restoration materials, orthodontics, endodontics 

and patient safety. 

Results: A total of 16 studies were using. In saliva, the BPA release is increased the initial 5 

min to I hour, with dental material placement show in most studies. Then BPA decreases 

after 24 hours of dental material placement. In urine, BPA release was detected 24 hours 

after placement. Ultimately, after 30 days, BPA will return to the level prior to placement of 

the dental material. In Blood before and after treatment in adults, no BPA has been detected 

in the blood serum. 

Conclusion: 1. According to these studies, Bisphenol-A will release: After dental material 

(orthodontic adhesive; composite resin; endodontic cement) placement in 30 min. Greater 

light-curing tip distances. Show up of the oxygen inhibited layer of composite. The number 

of the composite surface to be placed is positively correlated with BPA release. 2. Ａs 

dentists, protect patients' safety as far as possible without affecting dental treatment. 

Certain measures can be taken to reduce the release of BPA in the clinical setting, for 

example, use of rubber dams, immediate polishing of all resins used to avoid uncured layer 

formulation and rinsing of the mouth after handling. Also, a preventive measure is to use a 

minimum number of restorers or sealants in each appointment. 
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RESUMEN 

Objetivo: A través de la búsqueda, la literatura y la comprensión de la liberación de bisfenol-

A (BPA) durante el tratamiento con el material dental, Además, le gustaría discutir si es 

posible gestionar en mayor medida para promover la seguridad del paciente. 

Metodología: Mediante la búsqueda de información en PubMed, Google scholar, y la 

biblioteca de la Universidad Europea de Madrid, con un límite puesto en los últimos 10 años, 

en inglés, y español. 

Palabras clave: bisfenol a, odontología, materiales de restauración dental, ortodoncia, 

endodoncia y seguridad del paciente. 

Resultados: Se utilizaron un total de 16 estudios. En la saliva, la liberación de BPA se 

incrementa la 5 min a I hora inicial, con la colocación de material dental muestran en la 

mayoría de los estudios. A continuación, el BPA disminuye después de 24 horas de la 

colocación del material dental. En la orina, la liberación de BPA se detectó 24 horas después 

de la colocación. Finalmente, después de 30 días, el BPA vuelve al nivel anterior a la 

colocación del material dental. En la sangre antes y después del tratamiento en adultos, no 

se ha detectado BPA en el suero sanguíneo. 

Conclusión: 1. Según estos estudios, el Bisfenol-A se liberará: Tras la colocación de material 

dental (adhesivo ortodóntico; resina compuesta; cemento endodóntico) en 30 min. Mayores 

distancias de la punta de fotopolimerización. Aparición de la capa de composite inhibida por 

el oxígeno. El número de la superficie de composite a colocar se correlaciona positivamente 

con la liberación de BPA. 2. Como dentistas, proteger la seguridad de los pacientes en la 

medida de lo posible sin afectar al tratamiento dental. Se pueden tomar ciertas medidas 

para reducir la liberación de BPA en el entorno clínico, por ejemplo, el uso de diques de 

goma, el pulido inmediato de todas las resinas utilizadas para evitar la formulación de capas 

no curadas y el enjuague de la boca después de la manipulación. Asimismo, una medida 

preventiva es utilizar un número mínimo de restauradores o selladores en cada cita.  
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INTRODUCTION 

Bisphenol A (BPA) is an organic synthetic compound that is a derivative of diphenylmethane, 

and bisphenol industrial chemicals used in the manufacture of polycarbonate plastics. It is 

widely used in the manufacture of certain plastics and resins, such as water, food and 

beverage containers, household items, kitchen utensils and medical equipment, that can seep 

into food and water when we intake food and then into our body (1,2). But also, BPA can be 

excreted through the urine, blood, and sweat of almost all adults and children. Stephen et al. 

(2012) collected 20 personals include 10 healthy people and 10 patients with health problems, 

to study the BPA excretion in blood, urine, sweat. BPA was found to be released in blood, 

urine and sweat to varying degrees. Among them, BPA was found to be more excreted in 

sweat (3).  

BPA was first synthesized by chemists in 1891. In the late 1930s, scientists discovered that BPA 

acted as an artificial estrogen. Estrogen impostors would be used as drug hormones, but the 

invention of a more powerful synthetic estrogen, called DES, precluded the use of BPA. In a 

warning sign about the potential toxicity of BPA, DES was eliminated because it was linked to 

reproductive cancer in babies born to mothers who took the drug. As a result, BPA was banned 

from use in drugs, and subsequently, the use of BPA in plastics would continue for another 

two decades. In the 1950s, BPA began appearing in plastic consumer products around the 

world (2,3). 

However, as we know, BPA is an endocrine disruptor when absorbed in the body that can 

decrease or increase the normal hormone level, such as Estrogen, when BPA will replace 

estrogen with the estrogen receptor to affect the generation of sexual characteristics in 
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children, the incidence of precocious puberty in young girls is also increased at high BPA 

exposure levels. Currently, there are limited human data on the association of obesity with 

environmental chemicals. However, in animal studies, there has been an increase in 

experimental on environmental chemicals. Obesogens, which are the BPA, affect 

triacylglycerol accumulation, release insulin, and adipose cellular leads to obesity-associated 

with insulin and glucose dysregulation, and type 2 diabetes (4,5).  

Regarding cancer, there is no positive correlation between BPA and breast, prostate cancer, 

However, in rodent species, early BPA exposure alters the methylation pattern of several 

genes expressed in the prostate and mammary gland (6). Juan et al. (1999), based on the 

consideration that macrophages adhesion is the first step in the phagocytic process, therefore, 

study the BPA effect capacity of macrophages in Vitro.  Shown that the BPA in the composite 

resin can alter macrophage attachment. Thus, it can inhibit macrophage function in the pulp, 

and periapical tissues lead to modulate immune and inflammatory responses (7). 

In WHO (2010) published estimates, the exposure of adults to BPA was <0.01–0.40 μg/kg body 

weight (bw) per day at the mean and 0.06–1.5 μg/kg bw per day at the 95th/97.5th percentile. 

For young children and teenagers, mean exposure was 0.1–0.5 μg/kg bw per day, and 

exposure at the 95th/97.5th percentile was 0.3–1.1 μg/kg bw per day (8). 

In addition, the European Food Safety Authority (EFSA, 2017) has also talked about the risk 

level of BPA. These organizations limit the use of BPA by introducing tolerable daily intakes 

(TDI) of BPA based on the results of scientific studies (9).  

In 1988, the Environmental Protection Agency (EPA) set the first safety standard at 50 μg/kg 

body weight (bw)/day. EFSA revised this TDI in January 2015 to a considerably lower and 
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temporary level of 4 μg/kg bw/day, indicating a major uncertainty regarding the adverse 

health effects of BPA. EFSA estimates that the combined dietary and non-dietary exposure for 

adults is 1.449 μg/kg bw/day, which is approximately 3 times lower than the current 

temporary TDI (10). 

in the field of dentistry, Nicolas et al. 1996 are the first to propose questions about the resin-

based composite and sealants that BPA release affect estrogen activity (11). Although that not 

use pure BPA in dental materials, normally use BPA derivatives, are widely used such as BPA 

glycidyl dimethacrylate(bis-GMA), BPA dimethacrylate (bis-DMA), and BPA ethoxylate 

dimethacrylate (bis-EMA), at the same time, it reduces the volume shrinkage caused by 

photopolymerization and enhances resin reactivity, such as obtaining better aesthetic, 

mechanical and abrasive characteristics of dental materials. But that can be hydrolysis by the 

saliva or during the procedure of polymerized of the dental material that to break down 2 end 

hydroxyl groups (12,13, 14). 

In pit and fissure sealants are used to prevent caries in those permanent molars, and they 

have three main materials: glass ionomer cements, compomers and composite resin. Even 

healthy or with incipient tooth decay by applying composite resin, fundamentally is BPA 

glycidyl dimethacrylates (bis-GMA) (12,15).  

In root canal sealers, more used in resin based endodontic cement like AH plus and AH 26, 

etc., are the binding agents used to fill the gap between the root canal walls and the obturating 

materials (15). Of course, these also contain BPA derivatives. 

In orthodontic adhesive used for bonding brackets and fixed retainers, such as resin adhesive 

and glass-ionomer modified adhesive (16,17). For example, the use of orthodontic adhesives 
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as a bonding material requires a sandwich between the brackets and the enamel so that only 

the outer edges of the material are exposed to the mouth, but this has the same BPA release 

concerns.  

We can find that BPA in dental products is widespread and I will review, in the scientific 

literature, whether or not the harmful effects that these materials can produce in the body 

have been taken into account. 
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OBJECTIVES 

1. The main objective is through search, the literature and understanding the release of 

bisphenol-A (BPA) during treatment with the dental material. 

2. The secondary objective is would like to discuss whether it is possible to manage it to a 

greater extent to promote patient safety. 
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METHODOLOGY 

According to the correlation of the Bisphenol-A (BPA) and dental materials and combination 

with composite resins, dental pit and fissure sealants, orthodontic adhesive. Various search 

engines, such as pubmed, google scholar, and the library of Universidad Europea de Madrid 

were used to find articles and books. Advanced search limits were placed to find literature 

published within the last 10 years, to search for articles that match objectives and evaluate 

and summarize them. More than 30 articles than after analyzing these articles, compared and 

correlated all the methodologies and results of every article, then discussed the consequences 

that BPA may influence the efficacy of patient safety use in dental materials. 

Inclusion criteria were: 1. Article published from 2010 to 2020. 2. Participants that are adults 

and children more than 3 years old. 3. Randomized control trials, case report, cohort study 

and systemic reviews were all included. 

Exclusion criteria were: 1. In vitro studies. 2. In vivo studies that BPA release in human salivary, 

urine and blood. 

 

Keywords: bisphenol a, dentistry, dental restoration materials, orthodontics, endodontics 

and patient safety. 
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RESULTS 

 In Orthodontic materials view 

Most orthodontic patients are young people who might be influenced to physical health 

after exposure to dental material with Bisphenol-A, which affects endocrine disruptors and 

generation of sexual characteristics. 

There are 8 articles that study Bisphenol-A relationship with orthodontic material in 

removable retainers, adhesives in bracket bonding, and lingual retainer (17, 18, 19, 20, 21, 

22, 23, 24) in Table 1. To further study what different uses in light-cured and chemically 

cured and relationship with time and distance. Analysis of the release of BPA after these 

treatments which study the BPA level in saliva, urine. The selected BPA assessment methods 

are high pressure liquid chromatography and gas chromatography; the liquid 

chromatography uses a liquid mobile phase and the gas chromatography uses a gas as the 

carrier, and the high-pressure liquid chromatography was most studies. For urine analysis, 

urinary creatinine is used as a reference analyte against which other urine analytes, such as 

BPA. 

For orthodontic adhesive, BPA release in initial 30 min after placement in saliva and BPA 

increase release after 1 week in urine. Of course, there are other factors that can trigger the 

release of BPA. Like: 

l When light-curing tip distances of 10mm, the biggest distances, the BPA release is 

greater than others. 

l The water rinse release BPA is higher than the water/ethanol rinse. 
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l The type of bonding orthodontic lingual retainer, the conventional hybrid, had higher 

BPA release. 

l The type of orthodontic composite, the Enlight, had highest BPA release. 

For removable retainers, the Vacuum-formed retainer had a higher BPA release after 1 hour 

placement. 
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Table 1. Summary of the included studies in orthodontic materials view 
Authors Year Type of 

treatment 
Object of study BPA evaluation 

methods 
Results 

Madhav et al. 
(17) 

2018 Orthodontic 
adhesive 

Analysis of salivary 
in 40 patients with 
orthodontic 
brackets. 

High-performance 
liquid 
chromatography/ 
mass spectrometry 
(LC/MS) 

Deviated in 2 group: one light-cured and other 
chemically cured and analyzes Bisphenol-A release 
in saliva following in 30 min, 1 day, 1 week, and 1 
month. 
 
They concluded when the orthodontic adhesive 
after placement 30 min the BPA release are 
increase in both group and after that both groups 
slowly declining over time. The BPA released by 
the chemically cured (36.2 µg per milliliter) is 
higher than the light-cured (19 µg per milliliter). 
 

Catherine et 
al. (18) 

2011 Orthodontic 
adhesive 

138 premolar 
brackets 

High-performance 
liquid chromatography 
(HPLC) and Fourier 
transform infrared 
(FTIR) spectrometer. 

Evaluate the BPA release relationship with light-
curing tip distance of 0mm, 5mm, and 10mm. 
 
BPA release increases when the distance between 
the light-curing tips increases; therefore, the light-
curing tip distance increased the degree of 
conversion was less to lead the BPA to release 
more. 
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Table 1. Cont. 
Deenadayalan 
et al. (19) 

2015 Orthodontic 
adhesive 

598 stainless steel 
first premolar 
brackets 

High-performance 
liquid chromatography 
and Fourier transform 
infrared spectrometer. 

Study the BPA release and difference between 
light-cured and chemically cured use in 
orthodontic adhesives. The light-cured used LED 
(1100 to 1200mW) with different seconds (10, 20, 
40seconds) at different distances (0, 5, and 10mm) 
and divided into 13 groups. 
 
They concluded when having greater degrees of 
conversion then got less BPA release. Therefore, 
when the light-cured distance tip is bigger, the 
degrees of conversion will be less. The chemically 
cured group shows the BPA release less the light-
cured group. 
 

Dimitrios et 
al. (20) 

2015 Orthodontic 
adhesive 

20 patients 
associated with 
orthodontic 
bonding in Vivo 

Gas chromatography-
mass spectrometry 
(GC-MS) 

Divided into 2 groups: Group A using 25ml of tap 
water mouth rinsing in 60 seconds; Group B using 
20ml deionized water with 5ml absolute ethanol 
mouth rinsing in 60 seconds. 
 
Analyze BPA 3 times (before bracket bonding, 
immediately after bracket bonding first rinse and 
second rinse). The BPA is released in Both first 
rinses. However, the water rinse group release 
BPA is higher than the water-ethanol rinse group 
thanks to the oxygen-inhibited layer. 
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Table 1. Cont. 

Akila et al. 
(21) 

2017 Removable 
retainers 

Analysis salivary in 
45 patients had 
retainer 
treatment. 

High-performance 
liquid chromatography 

In 3 groups (Vacuum-formed retainer, heat cure 
Hawley retainer, chemical cure Hawley retainer). 
Analysis before placement, after 1 hour, 1 week, 
and 1-month placement. 
 
The Vacuum-formed retainer had a higher BPA 
release after I hour placement. As well as the heat 
cure Hawley retainer had the lowest one. 
 

Yoon-Goo et 
al. (22) 

2011 Bond 
orthodontic 
lingual 
retainers 

Analysis salivary 
and urine in 22 
patients with 
lingual retainers 

Liquid 
chromatography/ 
mass spectrometry 
(LC/MS) 

Resin composite (nanohybrid filled flowable resin 
and conventional hybrid resin) bonding for 
orthodontic lingual retainers before placement, 
after 30 min, 1 day, 1 week, and 1month 
placement. 
 
In immediate placement, the highest level of BPA 
can be detected in the saliva. The nanohybrid 
filled flowable resin had a lower BPA release than 
the conventional hybrid one, and pumice 
prophylaxis can decrease BPA release in the 
conventional hybrid group. 
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Table 1. Cont. 

Theodore et 
al. (23) 

2011 Light-cured 
orthodontic 
adhesive 

18 patients 
bonding with 
orthodontic lingual 
retainers 

Gas chromatography-
mass spectrometry 
(GC-MS) 

In 3 groups (immersed in double-distilled water 
for 10, 20, and 30 days).  
 
They were immersed in double-distilled water for 
30 days and had the highest level of BPA release 
than others. 
 

Marilia et al. 
(24) 

2017 Orthodontic 
adhesive 

In Vitro use 5 
orthodontic 
composites 
(Transbond XT, 
Mono Lok II, Light 
bond, Eagle 
Spectrum, Enlight) 
for bonding. 
 
In Vivo, analysis 
saliva and urine in 
20 patients with 
bracket bonding. 

Gas chromatography-
mass spectrometry 
(GC-MS) 

In Vitro use 5 orthodontic composites immersed 
in water/ethanol solution and analysis after 30 
mins, 24 hours, 1 week, 1-month placement. 
In Vivo only use (Transbond XT) light cure 
orthodontic adhesive to analysis and 5 times 
(before bracket bonding, after 30 mins, 24 hours, 
1 week, 1-month placement). 
 
In vitro, the Enlight had highest BPA release; the 
Light bond had lowest BPA release in 1-month. 
In vivo, increase BPA release in saliva placement 
after 30 mins.  
For urine, BPA increases after 1 week, then BPA 
decreases after 1-month, and the level returns 
before bonding placement. 

  



 13 

In Restoration materials view 

The restoration including pit and fissure sealants, and filling that material have composite 

resins, glass ionomer cements, and compomers. The composite resins are the most useful and 

better property in the restoration areas, however, which use BPA derivatives can release BPA 

in the oral cavity.

Seven articles study Bisphenol-A relationship with restoration material in pit and fissure 

sealants and fillings such as composite resins (25, 26, 27, 28, 29, 30, 31) in Table 2. To further 

investigate BPA release before and after composite resins placement in saliva, urine, and 

blood. The choice was Liquid Chromatography (LC) and Enzyme Linked ImmunoSorbent Assat 

(ELISA) for saliva analysis. For urine analysis, check urinary creatinine or liquid 

chromatography/ mass spectrometry (LC/MS), and for blood, contain BPA in blood serum. 

In saliva, the BPA release is increased the initial 5 min to I hour, with dental material 

placement show in most studies. Then BPA decreases after 24 hours of dental material 

placement.  

In urine, BPA release was detected 24 hours after placement. Ultimately, after 14 to 30 days, 

BPA will return to the level prior to placement of the dental material.  

In Blood before and after treatment in adults, no BPA has been detected in the blood serum. 

Of course, there are other factors that can trigger the release of BPA. Like: 

l The high-dose group, 4 occlusal sealant placements, had a higher BPA release after 3 

hour placement. 
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l The composite group filled with polymer-based materials, 6 or more tooth surfaces 

filling, had more BPA can be detected. 

l The BPA could be seen in after resin-based composite treatment, like Bisphenol-A 

Diglycidylmethacrylate (Bis-GMA), Triethylene Glycol Dimethacrylate (TEGDMA), 

Urethane Dimethacrylate (UDMA) and 2-Hydroxyethyl Methacrylate (HEMA).  
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Table 2. Summary of the included studies in restoration materials view 
Authors Year Type of 

treatment 
Object of study BPA evaluation 

methods 
Results 

Albert et 
al. (25) 

2012 Composite 
restorations 

Analysis saliva 
and urine in 172 
personals 

Liquid 
chromatography
/ mass 
spectrometry 
(LC/MS) 

They receive restoration with a composite from before the 
restoration to the after 1 hour (immediately), 1 to 8 hours, 9 to 
30 hours, and then analyze the BPA level in saliva and urine. 
Divided into two groups, one group is using a rubber dam, and 
one group is not. 
 
The relationship was found that BPA increases after 1 hour 
(immediately), then after 9 hours will go back to before 
treatment level. What is of interest is when placing the rubber 
dam, the BPA level in saliva was lower than other groups. 
However, rubber dam use does not reduce the BPA level in the 
urine after 9 to 30 hours of placement. 

Joyce et 
al. (26) 

2010 Dental 
sealant 

Analysis blood 
and saliva in 30 
adults 

Enzyme Linked 
Immuno 
Sorbent Assat 
(ELISA) 

Divided into two groups, one group is a low-dose group (one 
occlusal sealant placement). Another one is a high-dose group 
(four occlusal sealant placement). 
Analyze the BPA in saliva in one-hour prior, one-hour post, three 
hours post, and 24 hours post. The level of BPA in saliva was 
higher after placement to three hours in both groups; however, 
until 24 hours, the level of BPA was going back to prior 
treatment. Of course, the higher BPA in the high-dose group 
than in the low-dose group. BPA level was positively correlated 
with the number of occlusal sealant placement. 
Analyze the BPA in blood before and after treatment in adults, 
and then no BPA has been detected in the blood serum. 
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Table 2. Cont. 

Berge et 
al. (27) 

2017 Dental 
fillings 

Analysis saliva in 
40 personals 

Liquid 
chromatography
/ mass 
spectrometry 
(LC/MS) 

Divided into 2 groups: 20 individuals with 6 or more tooth 
surfaces filled with polymer-based materials (composite 
group) and 20 individuals without polymer-based materials 
filling (control group). That filling the least placed 7 days. 
 
The composite group had 8 of 20 individuals that can be 
detected with BPA. The more interesting part is the control 
group without any polymer-based materials filling, which also 
show-up BPA. 
 

Vibeke et 
al. (28) 

2012 Composite 
fillings 

Analysis saliva in 
10 patients in 
vivo 

Liquid 
chromatography
/ mass 
spectrometry 
(LC/MS) 

With a resin-based composite like bisphenol-A 
diglycidylmethacrylate (Bis-GMA), 2-hydroxyethyl 
methacrylate (HEMA), triethylene glycol dimethacrylate 
(TEGDMA), Ethoxylated bisphenol-A dimethacrylate (Bis-EMA) 
and urethane dimethacrylate (UDMA) analysis before 
treatment, after treatment 10 min, 24 hours, and 7 days. 
 
The BPA could be seen in a short time (10 min) after resin-based 
composite treatment, like Bis-GMA, TEGDMA, and UDMA. 
However, the HEMA has been detected BPA after 24 hours of 
treatment. Only the Bis-EMA can not be detected BPA release 
in all periods. 
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Table 2. Cont. 

Jung-Ha 
et al. (29) 

2017 Composite 
resin 
restoration 

Analysis salivary 
in 30 patients 

Enzyme Linked 
Immuno 
Sorbent Assat 
(ELISA) 

Analysis BPA in saliva from before treatment, after treatment 5 
min, and 7 days. 
 
The BPA has increased after treatment 5 min, but after 
treatment 7 days has decreased the BPA level. On the other 
hand, they concluded the number of the restoration surface 
was not the relationship with BPA level in the saliva. 
 

Nancy et 
al. (30) 

2016 Composite 
resin 
restorations 

Analysis urine in 
91 children and 
adolescents 

Modification of 
automated 
online solid-
phase 
extraction-high 
performance 
liquid 
chromatography
-isotope dilution 
tandem mass 
spectrometry 

They are placement composite for restoration treatment and 
analysis before placement, after 1 day, 14 days, and 6 months. 
 
The BPA concentration has increased in placement after one 
day. However, as time increases, the BPA concentration will 
not be detectable after 14 days and 6 months of treatment. 
Also, when the patient had a minor number of restorations of 
the composite, the BPA was not detectable. 
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Table 2. Cont. 

Sun-
Young et 
al. (31) 

2012 Composite 
fillings 

Analysis urine in 
495 children 

Examine 
creatine to 
know the BPA 
concentration in 
urinary 

They receive composite resin and fissure sealant treatments 
divided into 4 groups, which do not have any treatment, have 
1 to 5 surfaces, 6 to 10 surfaces, and more than 11 surfaces 
treated. 
 
When the children had more than 11 surfaces that increase 
BPA concentration in urine, but in those 3 groups, zero, 1 to 5, 
6 to 10, the BPA concentration are no differences between 
them. They concluded the BPA concentration has a 
relationship with the number of surfaces of the composite 
used. 
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In Endodontics material view 

The resin cement is most using in endodontic. Therefore, cement sealants can be extruded 

through the root tip, and such extrusion, if minimal, is not considered a problem for 

treatment success.  However, endodontic materials that may contain BPA in direct contact 

with the human body may have a negative effect on the patient. 

Due to the lack of scientific literature in this area analyzing the release of BPA in the field of 

endodontics, only one relevant study was found here in Table 3. 
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Table 3. Summary of the included studies in endodontics material view 
Authors Year Type of 

treatment 
Object of study BPA evaluation 

methods 
Results 

Díaz-
Flores 
et al. 
(15) 

2018 Endodontic 
cements 

4 resin cement 
(Simpliseal®, AH 
26®, TopSeal®, 
and AH Plus®) 

liquid-solid extraction 
procedure and gas 
chromatography/ 
mass spectrometry 
(GC/MS) 

The AH Plus had the highest concentration of BPA with 74% 
by weight that was meaning 100g of the sample had 74g are 
BPA. and then are 46% (TopSeal®), 22% (AH 26®), 7% 
(Simpliseal®). 
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DISCUSSION 

In orthodontic view 

In orthodontic material view, all studies of light-curing in orthodontic adhesive showed an 

increase in the level of Bisphenol-A during the initial I hour (17, 18, 19, 20, 21, 22, 24), Not 

only in orthodontic material will release Bisphenol-A after placement in 30 min to 1 hour, but 

also in restoration material like composite resin will release BPA when after placement 

immediately (25, 26, 27, 28, 29). However, even before placement was detected BPA, and 

after placement, the BPA is not going to zero for a long time (17, 20, 21, 22, 24). That thanks 

to the BPA is present all around us in the environment and manufactured products. 

 

In the other 2 studies that correlated with the light-curing tip distances of 0mm, 5mm, 

and10mm, the bisphenol-A release when with a greater light-curing tip distances (10mm), 

such as a light not complete polymerization with monomers due to lower the degree of 

conversion and when decreasing curing of the time also decreases the degree of conversion 

(18, 19). Therefore, the light-curing tip should be as close as possible to the adhesive to reduce 

the incomplete polymerization monomers formation. 

In Deenadayalan et al. (2015), to compare with light-curing and chemically curing, the 

chemically curing had less Bisphenol-A release related to the greater degree of conversion 

rate but needs more time to reach a final cure (19). This argument is different from Madhav 

et al. (2018); they had much higher BPA released in chemically cured than light-cured ones 

(17). 
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Also effect Bisphenol-A releases, the oxygen inhibited layer as the uncured resin becomes 

when the adhesive connects with the air. The oxygen inhibited layer of the composite can be 

destroyed by saliva or rinsing leading to increased BPA release (20, 22). In Dimitrios et al. 

(2015), they were using water and water/ethanol to mouth rinsing to analysis that can 

eliminate oxygen inhibited layer formation also reduce BPA release, although the water 

rinsing group had a higher level BPA release than the water/ethanol one, that does no 

statistically significant differences between water and water/ethanol mouth rinsing (20). But 

in Yoon-Goo et al. (2011) prove that after bonding, pumice prophylaxis in each resin surface 

can remove uncured resin thereupon to decrease BPA release (22). 

Marilia et al. (2017) had done an interesting study in Vivo and in Vitro at the same time and 

analyzed the BPA release from orthodontic adhesive (24). In vitro study, by different periods 

of experimental time, we can clearly know which material and quantity will be used when BPA 

is released, which can be a basis for the In Vivo study. For example: 

1. in Vivo group had 20 patients with Transbond XT orthodontic adhesive bonding with 

bracket, at 30 minutes after bracket bonding start to release BPA; in Vitro group 

Transbond XT was the same at after 30 minutes release BPA. 

2. in Vitro group tightly control quantity of the orthodontic adhesive and physical 

environment to similar with the oral cavity, use adhesive (5mm diameter x 3mm thick) 

immersed in 4ml ethanol/water solutions, therefore some uncontrollable factors can be 

ruled out, different patients have different eating habits, like eating hot food or acidic food, 

which will interfere with the final release of BPA. 
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In restoration material view 

From the review of the article above, it is clear that when the composite resin releases 

Bisphenol-A after immediately to 1-hour placement in the saliva and that it can analyze a 

higher level than other times. After 24 hours it will decline to the baseline (25, 26, 27, 28, 29). 

In Berge et al. (2017) study 2 groups: with polymer-based material (composite group) and 

without polymer-based material (control group), The more interesting part is the control 

group without any polymer-based materials filling, which also show-up BPA. This makes us 

realize that BPA is not only found in dental materials but also in our daily life, like canned food 

(27). In the urine, the BPA can be detected after 24 hours to analyze the higher level than the 

other times (30, 31). The blood serum can not detect BPA (26). 

Albert et al. (2012) use a rubber dam to study the impact on BPA level in saliva. The BPA in 

saliva with rubber dam had a lower level than that without rubber dam one, which means the 

rubber dam effectively prevents the release of BPA into the saliva (25).  

The relationship with Bisphenol-A level and the number of surfaces of the composite used 

which have 2 studies26,30. They concluded the number of the composite surface to be placed 

is positively correlated with BPA release. From this we can see, in every appointment not to 

place too many surfaces of composite that can prevent the patient from being excessively 

exposed to the BPA environment. 
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The monomer has many types like Bis-GMA, Bis-EMA, HEMA, TEGDMA, and UDMA. Michelsen 

et al. (2012) study those monomers in composite resin use in filling treatment then analyzed 

saliva in vivo. Most monomers (Bis-GMA, HEMA, TEGDMA, and UDMA) release BPA in a short 

time after placement of composite resin. The interesting is, only Bis-EMA can not be detected 

BPA release in all periods of the treatment as we can say the monomer with Bis-EMA that 

relatively safe compared to other monomers (28). 

 

In endodontic material view 

From the review of the article above, we can try to choose the least BPA material for this field, 

like Simpliseal® only had 7g BPA in 100g that may be the first choice to use in resin-based 

cement with the patient safety issues (15). In most cases, resin-based endodontic cement 

remains in the patient's mouth for a long time. Following the aqueous environment of the oral 

cavity, chemical degradation and softening are promoted. Thus, erosion and abrasion are key 

factors in changing the mechanical properties of the resin cement. More research in vivo is 

needed in this area, in order to avoid future problems that could undermine patient safety if 

they are applied. 

 

While the retail market may have responded to the safety of BPA, the debate over the validity 

of current BPA safety standards continues to this day. 
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The low-dose study of BPA represents part of a larger scientific paradigm shift in 

environmental health science. This is the result of extensive theoretical development and 

repeated use of endocrine-disrupting chemicals at low doses. 

In Laura et al. (2013) study, Low dose effects of bisphenol A (50 mg/kg/day) produce effects 

in animals they still consider to impact negatively (32). 

Even those studies at Bisphenol-A were far away from the European Food Safety Authority 

(EFSA) in 2015 and recommended 4 µg/kg/day. However, As dentists, we must avoid exposing 

our patients to BPA. BPA release should be minimized 

 

We can understand the toxicological potential of BPA and its pathological effects of the 

medical evidence through the clinical trials that were found in the literature including those 

studies in Vivo and in Vitro. 

From these studies, we know that after the use of composite resins and fissure sealants, it 

obviously increases a large amount of BPA at the first hour. The increased amount has an 

exponential relationship with more surfaces and then decreases its levels to base values after 

24 hours. 

BPA is metabolized from the human body. This metabolic process is a continuous competition 

between absorption and elimination by the body. A major challenge for future research is to 

determine the causal relationship between BPA exposure and negative health effects under 

such dynamic conditions, especially when designing biomonitoring studies. 
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Such as, what we do not understand is, at the aspect of quantities, how it influences or injures 

our body and if it has the individual potentiating effect or cumulative effect from different 

sources. Dental research can greatly contribute to this direction. 

 

Promote patient safety 

Based on the analyzed bibliography, the following recommendations are proposed:  

1. The composition of the resin used should be considered as some monomers have greater 

estrogenic effects than others. Bis-EMA is preferable to Bis-GMA (28). However, most 

composite resins and sealants contain several different monomers in their composition, 

making selection difficult. The safety data sheet must be as complete as possible so that 

the percentage of each monomer can be evaluated, and the best choice can be made for 

the clinician based on this information. For orthodontic retainer, can use heat cure Hawley 

retainer (21), and for endodontic cement, can use Simpliseal® the resin-based endodontic 

cement (15). 

2. It better be treated with a rubber dam for restoration or sealant to minimize its dissolution 

in saliva (25). 

3. In order to eliminate the formation of an uncured layer, the uncured layer is the last layer 

of the resin that has not been polymerized by oxygen. Eliminate the formation decreases 

BPA level in saliva and even eliminates absorption of monomers (20, 22). 

l A glycerin gel barrier must be placed before polymerization. 

l Pumice prophylaxis should also be performed, using pumice for surface polishing. 
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l At least 30 seconds of air/water spray washing. 

4. Patients should rinse their mouths for 30 seconds after treatment, as measures must be 

taken to dilute it to improve patient safety. After bonding can rinse with water to reduce 

the presence of BPA to baseline levels (before bonding) (20). 

5. Choose light-cured composite resins instead of chemically cured ones, prerequisite the 

light-curing tip should be placed as close to the adhesive as possible to let the composite 

reach a great degree of conversion. For example, in the application of orthodontic and 

restorative devices (19). Of course, it is also necessary to follow the manufacturer's 

recommendations for the correct distance and time for light curing. 

6. Perform as few treatments or reduced surface treatments as possible at one time to 

minimize the potential increase in BPA release. Up to four treatments per appointment, 

including restoratives, sealants, and orthodontic (26, 31). 

7. Several BPA-free orthodontic adhesives, mainly based on aliphatic dimethacrylate, have 

been introduced (20). Elisabeth et al. (2016) analyze 160 composite resins made in Europe 

relationship to BPA, which only had 18 composite resins no contain with BPA derivative 

(33). We can remember that when need to use composite resin, we can quickly to found 

it. 

8. Because of the high estrogenic and teratogenic levels of BPA, special attention should be 

given to the treatment of children and adolescents. In these patients, all recommended 

clinical preventive measures should be taken simultaneously. 
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9. We found low levels of study compounds (including BPA) in saliva and urine prior to 

placement of the resin-based composites. However, these background exposure 

differences are large. Possible BPA from the environment. How to Minimize Your Exposure 

in a daily lifetime. such as:  

l Avoid packaged foods.  

l Drink from glass bottles.  

l Stay away from BPA products.  

l Be selective with toys made from BPA-free material.  

l Don’t microwave plastic.  

l Buy powdered infant formula: recommend powders. 

10. For Bisphenol A excretion in Stephen et al. (2012) study, the excretion of BPA is found to 

be more in sweat. Therefore, we can also encourage people to exercise more to promote 

the excretion of BPA from the body (3). 
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CONCLUSIONS 

1. According to these studies, Bisphenol-A will release:  

l After dental material (orthodontic adhesive; composite resin; endodontic cement) 

placement in 30 min.  

l Greater light-curing tip distances.  

l Show up of the oxygen inhibited layer of composite. 

l The number of the composite surface to be placed is positively correlated with BPA 

release.  

2. Although the BPA released by these studies is lower than the daily limit recommended 

by the European Food Safety Authority (EFSA), it is still unknown whether BPA can 

accumulate or multiply in the human body. Ａs dentists, protect patients' safety as far as 

possible without affecting dental treatment. Certain measures can be taken to reduce 

the release of BPA in the clinical setting, for example, use of rubber dams, immediate 

polishing of all resins used to avoid uncured layer formulation and rinsing of the mouth 

after handling. Also, a preventive measure is to use a minimum number of restorers or 

sealants in each appointment.
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RESPONSIBILITY  

Social sustainability 

In dentistry, dental materials like orthodontic adhesive, composites resin, endodontic 

cement, and sealants are mostly used. Some contain the risk of BPA release and can be 

detected in human saliva and urine after those dental material placements. However, BPA 

has been shown to have an effect on endocrine disruptors.  

As a dentist, we have to strike a balance between those substances that are harmful to the 

patient and restoring the patient's oral health. Therefore, this article is a consolidation and 

compilation of when and what can cause BPA release after the placement of dental 

materials. Finally, what measures can be taken in the clinical setting to avoid patient 

exposure to BPA and promote patient safety. 
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