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A b s t r ac t
Aim: The aim of the study is to devise an innovative, ultraviolet (UV) enabled, self-sanitizing prosthesis trimming unit for dental prostheses in order
to safeguard the dental operators and technicians from fine material pollutants and prevent nosocomial infection due to cross-contamination.
Background: As the prosthesis remains soaked in the saliva, it tends to harbor microbes forming a safe haven for them. The process of trimming,
for subsequent adjustments and corrections, makes these contaminated particles from the denture become airborne. The inhalation of the
same infects the dental personnel. Therefore, trimming and smoothening of contaminated prostheses is considered a biological hazard, and it
requires innovation and development to minimize the same.
Technique: A closed unit of 12 × 15 inches Plexi fiber fitted with a straight handpiece and UV light was made for trimming of the prosthesis and
later sanitization of the unit. A large transparent lid was hinged to the box from the top. A light-emitting diode (LED) light was used to enhance
visibility during trimming. The box was fitted with gloves for the operator to insert their hands to trim the prosthesis with the handpiece inside.
An inlet window of 2 × 4 inches covered with a split rubber dam sheet facilitated the placement of the prosthesis inside the unit for trimming.
Sanitization of the unit was achieved by switching on an UV light of wavelength 222 nm placed inside the unit for 30 minutes.
Conclusion: The unit has been designed to be effective in negating the danger of inhalation of contaminants released during denture trimming.
The design helps in preventing aerosol contamination to the staff and cross-contamination to subsequent patients and the environment.
Clinical significance: The unit has been developed to decrease aerosol contamination and safeguard the operatory from infections, especially
considering the current COVID-19 scenario. The equipment can be effectively used in dental clinics and laboratories. It may be modified to
accommodate dental lathes. Microbiological analysis of the unit to evaluate its quantitative efficacy can be further incorporated.
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Artificial dentures comprise a poignant part of removable prosthetic
dentistry. They enable the replacement of lost stomatognathic
function and hence play a very significant role in restoring the
oral preexisting form, function, and esthetic outcomes. The
most common material used in the fabrication of dentures is
polymethylmethacrylate (PMMA). Its usage has increased many
folds due to its longevity with low cost of fabrication.
Polymethylmethacrylate resins are known to have water absorption
properties. The structure of PMMA comprises a juxtaposition of beads
of polymer, which expands to interact with the monomer, leading to a
porous matrix type formation.1–3 With this inherent quality, it makes a
good absorbent of saliva and other oral biological fluids. Since saliva
harbors a lot of microbes and viruses; it results in contamination of
the dental prosthesis. Hence, dentures become a reservoir of various
contaminants in the oral cavity. Many studies have been conducted
which give affirmative results for the same notion.4
Elderly patients often require periodic corrections of existing
dentures. Conventionally, before any corrections are made,
dentures are disinfected to reduce cross-contamination to the
dental personnel. However, disinfection of dental prostheses
does not result in complete sanitization throughout the
layers. 5 Most often, the decontamination is only confined to
the superficial surface.6 Therefore, dental personnel handling or
trimming the dental prosthesis is always susceptible to inhalation
of contaminated aerosol produced during the trimming process.

During the trimming process, even though there is no water
spray involved, the fluids already having absorbed the contaminated
particles, travel, and contaminate the surrounding atmosphere.
Along with the debris, the microbes can also travel as part of the
splatter, and the same might be inhaled or/ and cause contamination.
In such a scenario, the dental office becomes a place of a high risk
of contamination, mainly through aerosols and splatter decanted
on the surface. Splatter being of larger size (greater than 50 µm in
diameter) has a potential to disseminate, and settle on the nearby
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Innovative UV Sanitized, Safe Prosthesis Trimming Unit
surfaces. Aerosols, on the other hand, are small (less than 50 µm in
diameter) to remain airborne for an extended period of time, before
they settle on nearby surfaces or enter the respiratory tract.7
This has made sanitization of all the surfaces; at all times very
important.8 Several methods of disinfecting the exposed surfaces
are being studied to reduce cross-infection. They may be physical
like sunlight, dry and moist heat, ozone, filtration, and radiation,
as well as chemical such as the use of alcohols, phenols, halogens,
oxidizing agents’, etc.9
One of the newest tools to control the spread of airborne
mediated microbial diseases is UV. UV radiation is a fraction of the
electromagnetic spectrum that covers wavelengths below visible
light. Ultraviolet C (UV-C), with wavelengths from 200 to 280 nm, is
the most harmful band, being germicidal, interacting directly with
the genetic material of the microorganisms, inactivating them,
and interrupting their contagion cycle. Conventional UV-C light
sources are a human health hazard by being both carcinogenic and
cataractogenic. The far UV-C light (207–222 nm) plays a dual role in
inactivating the bacteria while not causing harm to the human skin.10
It is imperative that adequate precautions are taken while
trimming denture prostheses to control the spread of infections.
Even though there are units with suction for trimming, there
is no provision for sanitizing the area where the prosthesis is
being trimmed and the exhaust, which can lead to an increased
risk of environmental hazards. Furthermore, with the increasing
COVID-19 spread, it has become absolutely essential for healthcare
professionals to ensure safety.11
With the assumption that the microbes and viruses which are
embedded deep in the prosthesis are exposed and can emerge as
aerosols and splatter during trimming, a prototype was designed
that concentrated on the safety of the dental operator during
trimming and prevents cross-contamination of the patients’
prostheses by confining the debris and utilizing UV light as a means
of sanitization conferring to utmost importance for the functioning
of dental labs in the present COVID-19 era.

The lid extended from the top and covered the front part of the
box. However, the dental operators are not to open the lid, except
for some maintenance. For clear visibility, a LED light was installed,
on the left side, of the unit.
Two circular openings of 4 inches, with minor extensions for
attaching industrial gloves, were made. This enabled the operator
to place their hands in the gloves and do the trimming work. As
the gloves are fitted, it prevents the leak of contaminated air from
the unit during or after trimming.
A straight handpiece used for trimming was placed inside on
the right-hand side, to facilitate a right-handed operator. The same
could be moved to the other side to facilitate left-handed personnel.
The placement of the handpiece inside a unit enabled the trimming
or correction of the prostheses, without spreading the aerosol and
thereby confining the aerosol and debris to the unit (Fig. 3).
To facilitate the placement of the prosthesis inside for trimming,
an inlet of 2 × 4 inches was provided, which was covered with a split
rubber dam sheet to ensure a seal. This seal was created to prevent
the escape of the contaminated air inside during the placement or
removal of the prosthesis (Fig. 4).
Post-trimming sanitization of the unit was achieved by
placement of a UV light of wavelength 222 nm on the top of the
box inside the unit. The UV light was connected in series to a timer
switch programmed to switch off after 30 minutes. For an effective
exposure of contaminated air to UV light, a small low-speed
induction fan was placed on the side wall for air circulation. This was

Technique
A closed unit of 12*15 inches was developed with Plexi fiber glass
opaque material (Fig. 1) and the interior of the unit was furnished
with bright mirror chrome, which enabled UV light to be reflected
throughout the unit for effective sanitization (Fig. 2).
A large transparent lid with clear acrylic was made. The lid
could be opened easily, as it was hinged to the box from the top.

Fig. 2: Unit with reflective walls

Fig.1: Complete assembly of UV-enabled prosthesis trimming unit

Fig. 3: UV light-enabled unit with handpiece and denture inside
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Fig. 4: The rubber slit, to facilitate easy passage of the prosthesis inside
the unit without opening the lid

Fig. 5: Postutility, UV sterilization of the unit

the highlight of the equipment as it provided the required sterile
environment. Postutilization, the unit was sanitized by switching on
the UV radiation for around 30 minutes (Fig. 5). During this period,
it was covered with a dark cloth to allow confinement of the light
within the unit.
An electrical switchboard with two switches and a socket was
fixed on the outer side of the box.
The controls were:

There are observations that the elderly are unable to maintain
their denture hygiene due to decreased manual dexterity and
susceptibility. This leads to increased contamination of the
removable prosthesis. Many of the patients wearing dentures are
senior citizens who have systemic diseases which compromise their
immunity. This also leads to substantial microbial growth in the oral
cavity. Sharma et al.13 evaluated the type of microbial contamination
after one week of denture wearing. They have mentioned that
the resident microflora plays an active role in maintaining the
normal status. Furthermore, the common denture materials are not
self-sanitizing materials. Hence, they cannot neutralize the bacteria
or the viruses by themselves. During the process of trimming,
these microbes are released and can contaminate by splatter or
aerosols. Hence, the closed design of the trimming unit would help
in preventing contamination.
There are very few studies on the contamination and effect
of disinfection of the interior surfaces of acrylic. Lin et al.,5 in their
study, on the same, have expressed their concern about dental
personnel at risk of contracting infections during the adjusting
or repairing of the prosthesis, as particles of acrylic get exposed
from the interior of the denture, and the dental personnel is
likely to inhale the same. They concluded that E. coli and S aureus
penetrated into the interior of the denture base. It was seen that
Streptococcus mitis could be isolated from a disinfected denture and
that disinfection primarily reduces the microbiologic load but does
not eliminate it completely.10 Therefore, to ensure the sterility of
the environment, a self-sanitizing, closed trimming unit was made.
Gujjari et al.,14 in their study on the sanitization of toothbrushes
have mentioned that UV light does sanitize the toothbrushes, but
the effect depends on the duration and accessibility of the light.
This could be because light travels in straight lines and hence may
not have an effect on the shadow areas. To overcome the prototype
has been layered with a mirror finish coating on the interior surface
to enable light to be reflected multiple times and have maximum
coverage. A fan to circulate the air inside was installed to ensure
that shadow area, if any, are taken care of.
Correction of dentures involves mechanical trimming with
a grinding tool. The grinding tool contains drill bits that rotate,
creating a current of air leading to turbulence around. The microbes
and viruses that are embedded deep in the prosthesis are exposed.
The debris may get carried away with this turbulence, and it may
settle on surrounding areas or may come out as aerosols. When
a technician or a dentist trims the dentures for smoothening or

•
•

To switch on and off the LED light.
To switch on and off the UV light and the fan with a timer
programmed for 30 minutes.

Technique for the usage of the equipment:
•
•
•
•
•
•
•
•
•
•
•

Cover the unit with a black cloth and switch on the UV light.
After 30 minutes it will switch off.
Switch off the UV light.
Switch on the LED light.
Insert one hand through the glove into the unit.
With the help of another hand carry the prosthesis into the unit
through the opening covered with a slit.
Pick up the prosthesis with the gloved hand.
Insert the other hand into the other glove.
Switch on the handpiece and complete trimming.
The trimmed prosthesis is removed through the opening.
The unit is again covered with black cloth and a UV light is
switched on to sanitize the unit.

Discussion
Removable prosthesis wearer patients of ten come with
the complaint of inability to adjust to dentures that require
corrections. It is obvious to deduce that it is already contaminated
with all the microbes from the oral cavity as it has been worn
for some time. The dentures are always bathed in the saliva in
the oral cavity. Thereby being a source of infection. A study
done by Vijaynair et al.12 analyzed the microbial contamination
of removable dental prostheses at different levels of usage and
stated that the usage of removable prostheses might change
the oral ecology leading to an increase in the oral microflora of
Candida species, S. mutans, and S. aureus. Further, they concluded
that the dentures of healthy individuals also should be considered
as possible sources of pathogenic microorganisms. This was the
basis for the prototype design.
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corrections, the average working distance is about 2 feet from the
prosthesis to the face. It has been established that the maximum
distance of aerosol contamination during trimming is 2 feet. Hence,
all the technicians and dentists trimming prostheses are susceptible
to inhalation of contaminated aerosol. As mentioned by Stephen
et al.2 debris generated by trimming acrylic is to be considered
as splatter, which is larger than 50 µ. It is supposed to behave in a
ballistic manner, implying that they travel with an initial velocity
and, on hitting a surface, slowly lose its velocity and drop. They are
not airborne for a long time. Further, they confirm that the trimmers
remove the material, which becomes aerosolized by the action of
the rotary instrument. This made it important to keep the trimmer
as well as the prosthesis inside the unit in order to control splatter
to the environment.
Nursafakalici et al.15 have evaluated the occurrence of
pneumoconiosis among dental technicians, and they reported
that 65.7% of the technicians were suffering from dental technician
pneumoconiosis. Similarly, Han Long Tan et al.16 also, have
mentioned a case report in, which they said that a dental technician
was diagnosed with pulmonary pneumoconiosis which decreased
with the use of protective equipment. Since a rubber dam is quite
often used intraorally to isolate the working area; therefore, the
same principle was used to ensure that no amount of aerosol could
escape out of the unit with the help of rubber dam slits and hinge
door of the unit.
Debattista et al.,17 in their study on bacterial atmospheric
contamination during routine dental activity, have mentioned
that they could not do many studies on dental laboratories
as there was not enough literature support to do the same.
However, they mentioned that even with good ventilation,
levels of bacterial contamination in pumice were high. With this
idea, they stipulated that conjunctivitis and respiratory diseases
could become a major health hazard for the dental team. The
unit is self-contained would help in minimizing the chances of
inhaling contaminants.
Similarly, in a study conducted by Williams et al.,18 the
microbial contamination of removable prostheses from dental
labs was evaluated. They highlighted the need for a policy
to disinfect the appliances. Therefore apart from chemical
sterilization with the help of hypochlorite and alcohol-based
sanitizers, this unit was designed to sanitize itself by UV-C
sterilization. This would enable sanitization of the unit as well
as the handpieces rendering sterility before the usage for the
next patient’s prosthesis. In a study conducted by McDevitt
et al.,19 they concluded that the influenza virus in the aerosol is
susceptible to UV-C light, and they provided a scientific basis
to sanitize the air with UV light. As per the scientific report
by Welch et al., 20 far-UV-C light can penetrate bacteria and
viruses by virtue of the small size of the organisms. Hence
UV-C light is a promising safe, and inexpensive tool to reduce
the spread of airborne viruses. The far UV-C (222 nm) is found
to be effective against SARS-CoV-2 viruses by a process called
photodimerization, which damages deoxyribonucleic acid (DNA)
or ribonucleic acid (RNA) that, and leads to its inactivation.
This is very helpful in neutralizing dental aerosol-generating
procedures. 20 A fact that goes in accordance with what Kim and
Kang said in 2018, they claim that microorganisms that contain
DNA do not have a repair system, being more vulnerable to UV-C
irradiation than microorganisms that have RNA. 21 In a review on
aerosols by Raghunath et al., 22 they have mentioned that UV-C
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is fungicidal, virucidal, and bactericidal, through destruction of
DNA chain and protein denaturation.
It is known that light travels in straight lines and can be reflected
and refracted. This limits the utility of UV light for sanitization of
instruments etc. As the shadow areas will not be exposed to the
light and can remain contaminated. In the present unit, UV light is
being used to sanitize the air and not instruments as such. However,
to make the UV light more efficient, we have coated the interior
of the unit in a bright chrome mirror finish to enable the light to
be reflected, so that it covers the full interior of the unit. A small
induction co-axial fan has been fixed inside to ensure that the air
from the shadow areas is also circulated and making it possible for
exposure to UV light.
As per the study conducted by Kritivasan et al.,11 aerosol that
travels a short distance from the source to the receptor is also a
common form of direct contact transmission. Human beings could
inhale particles up to 100 µ. Trimming and smoothening of dentures
that harbor infectious microorganisms that can spread through the
lab and be inhaled by the technicians. Hence, dental laboratories are
considered at high risk of aerosol contamination. They conducted
their study by trimming used dentures and placing agar plates at
varying distances to it. It was observed that agar plates placed at a
distance of 2 feet were contaminated by the aerosol generated due
to trimming of dentures. The extent of aerosol spread is indicated by
the transfer of bacteria from the prosthesis material to the adjacent
areas. They concluded that even though viruses were not included
in the study, there is a possibility of them being carried by aerosol.
Hence using a disinfectant and a barrier is vital to avoid dental
technicians getting infected.
In an over view by Sagar Abichandani and Ramesh
Nadiger23 regarding cross-contamination in dentistry, they
mentioned that the mouth harbors microbes from the respiratory
tract, throat, and nose, which places the dental team at serious
risk. Since necessity is the mother of invention; it is imperative
for dentists to realize that the solution to this risk lies solely
within us.

Limitations and Drawbacks
A thorough evaluative study needs to be done considering the
difference in the microflora of a healthy individual and a medically
compromised individual. The model can be developed into a further
superlative version considering the microbiological studies.

C o n c lu s i o n
A hypothetical safe unit to trim dentures without the danger
of inhalation and contamination of dental operatives has been
prepared, and the prototype has been explained. The unit may
be modified to accommodate dental lathes, also. Further, it can
also be made with an acrylic sheet. However, during the period
of sanitization with UV light, it is mandatory to cover the unit
to prevent UV light from being in direct visual contact with
personnel.
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