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Device to Control Aerosol in Dental
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ABSTRACT

Many dental procedures use modern devices like an air rotor and ultrasonic scaler, which generate aerosols and droplets. The
dental procedures cannot be performed without the above devices. The ways commonly available today to control aerosols are
suction, saliva ejectors, but it does little to control aerosols. The expensive filters like High-Efficiency Particulate Air (HEPA) are
available but they are not easily available in rural set-up and economical for everyone. There are many diseases, for example-
severe acute respiratory syndrome, tuberculosis, influenza and viral infections, which spread through droplets, so management
of the infection control procedures for aerosols is mandatory in dental clinics. A novel human coronavirus-that is, Severe Acute
Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) also can be transferred through droplets and splatter. The COVID-19 pandemic
has led to the manufacturing of novel devices to protect the dentist from the risk of transmission. The “Pravara tent” (the name
Pravara was given to the tent by the authors as it was invented at the place called Pravara) is one of the examples of a protective
(box) device, which can be used to control aerosols generated from air rotor and an ultrasonic scaler to reduce transmission of
diseases between clinicians, and the patients. So, this tent is a simple, modified, and economical innovative protective device

working with high efficacy by creating a barrier between patient and dentist to minimise aerosols during dental procedures.
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INTRODUCTION

The living organisms release certain airborne particles of liquid or
volatile compounds, which are referred to as aerosols. It has been
recognised that the consequences of many dental procedures
produce bioaerosols in microdroplets and represent a potential
mechanism for spread of infection [1]. In dentistry, pathogens come
from mainly two sources: water lines in the dental clinic and patient
itself. Dental procedures use modern devices like an air rotor, and
ultrasonic scaler, which generate aerosols and droplets. A review by
Harrel SK et al., found that a hundred percent of samples collected
of aerosols and splatter during ultrasonic scaling contained blood,
according to this review, as aerosols contain blood it can be a
source of infections [2]. With arrival of different diseases like severe
acute respiratory syndrome, questions concerning the potential for
the spread of infections through this aerosol may arise [3]. Average
particle size of coronavirus particles ranges around 0.125 microns,
and give appearance of “coronas” around the sun with distinctive
spikes of 9 to 12 nanometers. The human airway epithelial cell
death is observed after 96 hours of inoculation on its surface [4].
According to Occupational Safety and Health Administration, the
occupations that are involved with aerosol production fall into
category of very high risk. Since dentistry falls under this category,
the section “Implement Workplace Controls, Engineering Controls”
recommends that dental practices install negative-pressure rooms
or airborne infection isolation rooms for operatories in which
procedures involving aerosol will be performed [5]. Dental practice
all over the world is affected by current COVID-19 (Coronavirus
Disease-2019) pandemic. This novel COVID-19 mainly spreads
and transmits between human-to-human via respiratory droplets
and contact [6]. So, there should be preventive measures to
control aerosols and splatter in dental practice other than the
routine measures. The manufacturing of novel devices, to minimise
aerosols and to protect dentists from the risk of transmission in
this COVID-19 pandemic is the primary aim of the researchers,
one of the examples is the aerosol box for use in intubation [7]. To
manufacturer this type of aerosol box, needs high-grade expensive
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acrylic sheets with different tools to cut it with precision, they are
difficult to disinfect, and their raw material is not easily available. In
comparison to above aerosol box, the Pravara tent is economical,
can be easily made with polyvinyl chloride pipes. It is a modified
design of previously used aerosol box.

PRAVARA TENT

This tent is an attempt to reduce the aerosols and reduce the risk
of cross-infection, exposure between patients and clinicians during
this COVID-19. The tent was named-Pravara, as it was modified
and named by authors at placed called Pravara hospital. Pravara
tent is made of a disposable clean wrap plastic wrapping paper,
PVC-Polyvinyl chloride (Astral Poly Technik Itd.,), pipe framework
covering the patient from head to chest area, with the attachment
for the drape providing further coverage [Table/Fig-1,2].

[Table/Fig-1]: Required materials for pravara tent assembly.
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multiple tents in their clinics as material required for a tent is easily
available and economical. Assembly of the tent consists of PVC
pipes of proper measurements and clear transparent wrap paper
[Table/Fig-1,2]. It takes less time to assemble, significantly lighter
in weight (approximately around 250-300 gms), cheaper than hard
box solutions, and is easy to dis-assemble for transportation,
storage, and disposal in standard waste bins. The prototype of
this tent was tried at the Pravara Institute of Medical Sciences,
rural dental college with dental staff and conducted the aerosol-
generating dental procedures, like scaling by ultrasonic, endodontic
procedures, tooth prepration to receive crown [Table/Fig-6]. All
reported that this tent is safe, comfortable, and easy to install in
a rural set-up. It will be helpful in all kinds of dental treatments like
endodontic procedures, ultrasonic scaling, tooth preparations and

[Table/Fig-2]: Assembled tent.

The dimensions of the tent are base width is around 40 cm to
accommodate shoulder of patient, height on side of patients head
is around 38 cm to accommodate the head of the patient and angle
or bend is given on the upper roof part of the tent to accommodate
hands of the operators (bend is 23 cm towards the patient head
and 50 cm towards the chest of a patient), the height of the tent
towards patients chest is around 15 cm. The additional features
that can be added to the tent are like hangers for drape, suction. To
attach an aerosol suction device to absorb the droplets and splatter,
an extra 4 cm hole can be made on the top surface of the hood
of the tent. The transparent sheet covering the tent will have two
circular working openings on the side [Table/Fig-3].

[Table/Fig-5]: Patient on the dental chair with an aerosol tent in position.

[Table/Fig-3]: Dimensions of the framework of pravara tent.

This tent is simple in design, easy to assemble, economical as it
is made up of cheaper PVC pipes, and has modified design of
previously used expensive aerosol boxes [8]. The design of the tent
has a reduced base size so that it will have a proper gap of 25 cm
between spittoon and armrest for proper adaptation of tent [Table/
Fig-4]. The tent due to simple design with transparent disposable is
clear to see through with details and has self-closing access points,
allowing easy hand access in and around the patient’s airway, with a
full line of sight for dental staff [Table/Fig-5]. After every patient, the
transparent wrap paper is disposed and the frame can be cleaned
and autoclaved with precautions like proper temperature (steam
at a pressure of about 15 psi, attaining temperature of 121°C), as
they withstand up to 70-90 autoclaving cycles. Dentists can have

[Table/Fig-6]: Patient on the dental chair with an aerosol tent in position.
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patients with asthma or medical problems as its design consist of
an access opening for working hands. In the rural set-up of dental
clinics, due to limited resources, this tent will be of great help.

Limitation(s)

The drawbacks of this tent are, that it will increase dental treatment
time, some discomfort to the patient with restricted movement initially
and obstruct the way to dental procedures like minor surgeries
(disimpactions, mandible fracture cases, periodontal flap surgeries).

CONCLUSION(S)

This COVID-19 pandemic has caused dentist and their associates
to fear for their personal safety in clinics during working due to
aerosols generated by many dental procedures. This “Pravara
Tent” is an Innovative novel protective device, which can be used to
control aerosols generated from air rotor and an ultrasonic scaler to
reduce transmission of diseases between clinicians, patients. This
tent is a simple, modified, and economical.
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