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ABSTRACT:

Denture base resins are widely used in dentistry for various purposes such as fabrication of
orthodontic removable appliances,temporarycrowns,denturerelining,denture bases. The
acrylic resins are used for removable partial or complete dentures,implant supported dentures.
These orthodontic appliances are made for various purposes such as space maintainers and
arch expansion. Acrylic temporary crowns are very crucial for the crown and bridge
fabrication process. Irrespective of the curing techniques, the presence of unreacted
monomers can be the root cause for the allergies in the clinicians and the patients. Inorder to
prevent the cytotoxic effects of these acrylic resins,the curing techniques is carried out for 30
minutes at a maximum temperature for 1-2 days during the polymerisation techniques. The
following unreacted monomers cause various side effects like contact dermatitis,
hypersensitivity, dizziness, headaches, burning mouth
syndrome,stomatiti,neuropathy,sleepiness and blurred visions. It is highly recommended that
in areas dealing with these acrylic resins, there is a high need for adequate ventilation to
reduce the deterioration of the CNS system. Methyl methacrylate is a potent primary irritant
commonly found in the acrylic resin which acts as a sensitizer and causes contact eczematous
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reactions on the skin and the oral mucosa. The most reported adverse cases of these include
emphysema, edema, collapsing of the lungs. The denture base acrylic resins contain various
sensitising substances that cause various allergic reactions. The aim of this review was to
bring awareness about the cytotoxic effects of the acrylic resins.

INTRODUCTION

Denture Base acrylic resins are one among the most predominantly used
materials in dentistry. They can be classified as chemical, heat, microwave
polymerisation materials depending on the polymerisation reaction. Its various
applications include denture base construction, Fabrication of Complete and
Partial dentures, relining existing dentures, fabrication of orthodontic
appliances, mouth guards etc[1]. These resins are used for removable partial
dentures and complete dentures. In orthodontic appliances, these resins are
used as space maintainers and are used for arch expansion [2]. In restorative
dentistry, these are used as cappings. The acrylic resins produce many
undesirable effects like allergic reactions such as burning mouth,mouth
soreness, burning sensation in the palate, tongue, oral mucosa, oropharynx [3].
The patch tests are done on the skin to confirm these conditions [4]. In cases

of immediate and delayed type of hypersensitivity
reactions,patchtesting,bloodtests,or allergen specific IgE tests are carried out
[5,6].

The various cytotoxic effects caused by these dentures base acrylic resins are
mainly caused because of the substances leaching out from these resins [7].
The main substance which will be leached out by the process of diffusion from
these resins is the unreacted acrylic monomer [8]. Therefore the substances
which are leached out from the denture bases into the saliva are transferred to
oral structures causing adverse allergic reactions [9,10]. This review study was
done by selecting 36 more appropriate articles from a collection of 100
articles which was surveyed from various journals and other retrospective
studies. The present research study was initiated by reviewing the studies done
by the authors based on the Cross sectional studies: [11-14], In vitro studies:
[15-18] and Clinical reports: [19,20]. The purpose of this review was to
emphasize on the irritants present in the denture acrylic resins.

METHODOLOGY
We conducted a scoping review to draw the information about the irritants
present in the denture base acrylic resins.

LITERATURE SEARCH AND INCLUSION/EXCLUSION CRITERIA

The information is retrieved by searching the keywords. Sampling/Data
collection was done using the search engines like PubMed,Google Scholar,
Cochrane. The article number [13], [21-25] were analysed. The total number
of articles searched was 39. Articles related to the denture base acrylic resins
classification, synthesis, manipulation, polymerisation techniques, methyl
methacrylate, cytotoxic effects, irritants, adverse effects, contact allergy,
guidelines for safer use of acrylic resins were included in the study. The
exclusion criteria was articles that were not suitable for the given study. The
keywords used were contact dermatitis, eczematous reaction, hypersensitivity
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reactions, methyl methacrylate. All the articles are collected, explored and
summarized.

CLASSIFICATION OF DENTURE BASE RESINS

McCabe and Wall had classified the denture base polymers into the following
five types:Type I-Heat cure polymers, Type 2-Self cured polymers, Type 3-
Thermoplastic resins, Type 4-Light activated resins, Type 5-Microwave cured
resins.

There are various ingredients within the powder and the liquid which includes
methyl methacrylate. It is recommended that the amount of residual monomer
is reduced before the insertion of the dentures and suggested that the health
professionals must instruct their patients that the newly made dentures are not
to be worn overnight so as to avoid mucosal irritation caused due to leachable
residual monomer molecule. It was reported that the self cured resins leach
out higher quantities of residual monomers than heat cured denture base
resins [26,27].

PRIMARY IRRITANT - METHYL METHACRYLATE

Methyl Methacrylate is a potent primary irritant that acts as a sensitizer and
causes contact eczematous reactions on the skin and the oral mucosa. Several
studies have reported that methyl methacrylate monomer causes
hypersensitivity reactions as well as local
irritation,whilecompletelypolymerised methyl methacrylate doesn’t cause such
reactions [28].

POLYMERISATION REACTION AND RESIDUAL MONOMER

The polymerisation reaction in acrylic resins is a type of addition reaction that
involves the activation of the initiator. It results in the conversion of Methyl
Methacrylate [MMA] into poly-MMA during which the monomer molecules
are converted into polymers [29]. The reaction is exothermic and the
polymerization temperature is another factor that plays a major role in creating
cytotoxic effects [30]. When the polymerization time extends,the amount of
unreacted monomer gets reduced significantly and the chances of the cytotoxic
effects are reduced [31]. Evidence from previous studies have proved that the
long curing with terminal boiling,polishing, and storing the conventional
PMMA at +37°C for at least 24 h reduces the monomer content to permissible
levels.

Residual monomers are left in the polymer, might leach out into human saliva
from the denture or appliance, this leached residual monomer is capable of
various degrees of in vitro cytotoxicity and in vivo allergic responses
depending on its leftover percentage.

HARMFUL CYTOTOXIC EFFECTS

Patch testing is a reliable way to distinguish these allergic reactions. Since the
acrylic resins is the main component in various dental appliances, the patients
tend to encounter several allergic reactions. The unreacted monomer leaches
out into the oral cavity and causes contact dermatitis, stomatitis,
hypersensitivity reaction, burning mouth sensation, sore mouth etc. These can
cause significant damage to the cell membrane, mitochondria, lymphocytes at
cellular level [32,33].
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The presence ofthe saliva in the oral cavity provides the essential defensive
barrier by

diluting all potential harmful antigens before their penetration into the oral
mucosa. The effect of these penetrated irritants is reduced due to the high
vascular nature of the oral mucosa. However, it will mainly depend on the
concentration of the residual monomer. Therefore it's important that the auto
polymerised resins are immersed in water before inserting it into the patient's
mouth. The cytotoxic effects of denture base acrylic resins are related to
powder to liquid ratio, storage time, polymerization method, and
polymerisation cycle. The greater the monomer in the mix the higher the
cytotoxic effects of the resin. The residual monomer content in the self cure
resins is 1-4%, and in heat cure resins it will be around 1-3% to < 0.4%
depending on the type of the processing.

The storage time was one of the most important factors that imparts the
cytotoxic effects, longer the storage time lesser the cytotoxic effects. This can
be due to breakdown of the residual monomer by forming the complexes with
other substances in water, which happens in the first 24 hours of storage.
Therefore it is recommended that clinicians deliver the prosthesis or
appliances only after storing them for 24 hrs in water. For autopolymerizing
resins or self cure resins it is recommended that immersion of the appliance at
50°C for 60 mins to reduce the residual monomer which eventually reduces
the cytotoxicity of the resin. The polymerisation cycle also plays an important
role in reducing cytotoxic effects, the heat cure resins are less toxic than cold
cure, light cure and microwave cured resins. In the heat cure resins the least
possible cytotoxicity will be in long curing cycles rather than short curing
cycles [34,35].

OTHER ADVERSE EFFECTS OF METHYL METHACRYLATE
During manipulation of these acrylic resins, the inhalation of these Methyl
Methacrylate monomers causes harmful effects on the central nervous system.
These also cause clinical conditions like emphysema, edema, and even
collapsing of the lungs [36].

The dental technicians and other health professionals on exposure to these
Methyl Methacrylate monomers develop conditions such as dyspnoea, cough,
asthma. These Methyl Methacrylate monomers can penetrate into the skin and
cause direct neurotoxic effects. Certain myelinated nerve functions get
affected by methacrylate monomers which are absorbed directly from the skin
and cause neuropathy [37]. The most common brands of acrylic resins are
TPA-696, LUCITE 30B, TSA-1003, AROLON-2107, DPI Heat Cure and
Cold Cure. The companies that are associated with these supplies include
Kulzer, Dentsply, Trevalon.

CONTACT ALLERGY

Contact allergy is seen in denture wearers which is caused mainly because of
delayed hypersensitivity reactions. Symptoms for these conditions include
burning mouth syndrome, mouth soreness. For dental technicians and other
health professionals the usage of Methyl Methacrylate causes direct effects on
the skin and oral mucosa [38]. These effects are normally dependent on the
time of exposure. The monomer penetrates through the latex gloves and
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becomes a source of irritation for the skin of the clinicians and the technicians
[31].

THE GUIDELINES FOR SAFER USE OF ACRYLIC RESINS [39]

1. It is recommended to use a well ventilated area where the acrylic resins are
manipulated - good ventilations reduces the vaporization effects of the
monomers.

2. Protective eyewear, impermeable gloves and aprons should be mandatory
while handling denture base resins.

3. Monomers should be sealed in tightly closed containers

4. In case of direct contact with monomers, the area should be thoroughly
washed, in case of contact with eyes - if contact lenses were used, remove
immediately and rinse with water.

5. Remove tight clothing, stay in a ventilated area to breathe fresh air, if there
is a spill appropriate cleaning agents should be used.

6. Vacuum mixing is recommended along with proper curing techniques

7. Seek a medical professional immediately if there is any allergy or irritation
in the area of contact.

CONCLUSION

Denture Base Resins are acrylic resins that are widely used in fabrication of
prosthesis, however they cause toxic side effects in some patients. Irrespective
of their curing techniques, the presence of unreacted residual monomers is
inevitable and can be a source of problem for clinicians and patients who are
exposed to those allergens. During the polymerisation technique, the curing
procedure can be carried out for 30 minutes at maximum temperature for 1-2
days before delivering it to the patients. This will reduce the cytotoxic effects
caused by these unreacted reduced MMA. The unreacted MMA monomers
cause the following conditions such as contact dermatitis, local irritation,
burning mouth syndrome, neuropathy. In certain cases, the ingestion of the
Methyl Methacrylate can cause CNS effects such as sleepiness, dizziness,
headache and blurred vision. Several studies reported that the gloves worn for
infection control have no effect over the contamination by those monomers.
The latex gloves become a source of irritation to the skin for the clinicians and
technicians. It is highly recommended that the areas where denture resins are
used, must be thoroughly ventilated. Gloves, aprons and the protective
eyewear must be used during the procedure. In case of any contact made, the
clinician and the patients must move to an area with fresh air and loosen up
tight clothing to facilitate breathing. The denture base resins contain various
sensitising  substances that cause various allergic reactions. Hence it is
necessary that specific emphasis must be given among the dental staff and
technicians about the possible hazardous side effects of the acrylic denture
base resins
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