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ABSTRACT

Objectives: Aim: To estimate the amount of single-use plastic trash created by dental treatment in Indian healthcare
system.

Methods: Observational studieswere carried out at four dental practices and the clinics of a dental teaching hospital in
India. As a result, competent and calibrated observers monitored all aspects of dental care from exams to endodontic
procedures to direct-placement fillings to implant dentistry. Items such as pre- and post-pandemic personal protective
equipment (PPE) were included as well.

Results: Every time a patient is treated, common surgery set up generic products contributes a substantial amount
plastic garbage. For each process, an average of twenty-one single-use plastic (SUP) garbage products (averaging 354
g in mass) are utilized (including set up and clean up). Pre-COVID-19 PPE was raised from 14 to 19 pieces during the
epidemic. An approximately 50/50 distribution of plastics is used to make SUP objects, whether they are made from a
single plastic or a combination of plastics (heteropolymers).

Conclusions: There is a significant amount of single-use plastic used by the dentistry industry at the point of service,
which ends up in the clinical waste stream. It is estimated that single-use plastic was used in every healthcare
operation during the COVID 19 epidemic. PPE (personal protective equipment) usage rose dramatically throughout
the pandemic.

Clinical Significance: Companies in the oral healthcare industry have the chance to test out and execute waste
management strategies focused on reduction, recovery, and recycling if they want to move toward a circular plastics
economy in their industry.
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The seas receive an estimated 8 million metric tons of
plastic garbage annually [1,2]. Furthermore, plastic
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It is a very recent trend in healthcare to employ plastic
things, particularly single-use devices. In the 1950s,
plastic items were initially used in healthcare as a
practical and long-lasting replacement to conventional
materials [12]. A short-term cost reduction was built
into the product design from the start because of its
multi-purpose use. Antibiotic-resistant bacteria and
new illnesses like AIDS, Ebola, and SARS all emerged
in the 1980s, causing the situation to drastically shift.
Tuberculosis and malaria became more common. As a
result of the convergence of these factors, a drug-free
alternative to medicines was developed. Following
numerous factors, including as the HIV/AIDS epidemic,
the adoption of Universal Precautionary Measures and
Single Use Plastics was conceivable [12]. The emergence
of v-CJD (variant Creutzfeldt-Jacob disease) in the early
2000s provided new motivation for the usage of single-
use devicesand single-dose pack-aged materials. In 2009,
the Health Technical Memoranda (HTM) was introduced
to consolidate these efforts of infection prevention
and control. As a result of this accomplishment, new
manufacturing processes with lower unit costs quickly
emerged, allowing for the mass production of plastic
goods. At first, the widespread use of plastic objects
in dentistry was not considered an issue [13]. Dental
offices in India were determined to be just "minor waste
producers,” according to an audit conducted in the early
1990s. Since a result, most practices at the time were
not required to pay for waste management companies,
as they could utilize local government rubbish collection
services instead. It is still too early to see widespread
use of plastic products as cross-infection controls. Single
use plastic objects (SUPs) such as gloves, cups, and other
things accounted up between 23 and 91% of the total
garbage, according to research conducted by Farmer,
et al. [14] a nine-fold increase in waste was recorded
as a side effect of implementing Universal Precautions,
according to the same assessment.

There hasbeenanincrease in the usage of plastic in dental
restorative materialsas a result of the rising use of resin-
based composite (RBC) restoratives and the progressive
phase-out of dental amalgam [15]. RBC materials, which
are touted as the most frequent alternative to dental
amalgam, have its own environmental issues [16-22].

When it comes to marine contamination, plastic trash has
arisen asa global public problem since 2010. In addition,
there has been an increase in studies on plastic waste
in healthcare and dentistry [23]. Over half (53 percent)
of all plastic trash generated in the UK's healthcare
industry [24] is expected to come from the healthcare
sector, which is expected to generate 6.3 million tons of
plastic garbage by 2030.

Because equipment, commodities, and packaging fulfill
the needs of all stakeholders, they are now essential for
the safe and economical delivery of healthcare. When it
comes to a risk-averse industry, what is up goods fulfill
all of the major criteria and give the requisite clinical and
public confidence by using fresh, clean and/or sterile
devices every time with zero chance of contamination.
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Laws are in place in India to protect the safety of
individuals receiving oral health treatment [13,23].
As a consequence of this kind of one-sided legislative
regulation focused only on patient safety, the cost of
waste services increased by 58% [25,26]. There are a
number of reasons why SUP-based biomedical waste
created by consumers and professional oral healthcare
providers (such as clinical sun-dries and restorative
materials) ads to a highly wasteful linear economy for
SUPsas a consequence of these numerous factors:

Since SUPs are increasingly being used in oral healthcare,
a baseline of data is needed to identify the total use of
SUPs and therefore act as a driver to reverse the trend
of what is up utilization. Stakeholders throughout the
supply chain will benefit from this information, which
will help them find ways to eliminate or recycle SUPs in
their respective roles and in the overall chain. The study's
goal is to count and weigh the single-use plastic items
used in India primary care clinical dentistry settings to
provide oral health care services (by mass and quantity).
To ensure that oral healthcare services are delivered
safely, two scenarios are considered: “Oral healthcare
products and PPE (personal protective equipment)
prescribed by the Indian government (COVID-19 control
measures, June 2020) [27].”

METHODS

As part of the procedure, all of the dental treatment that is
being provided to adults in primary care settings in India
was counted, weighed, and recognized. Data collection
tools for particular dental procedures were devised,
developed, and validated during the course of a four-
week pilot research at the hospital for undergraduates.
An itemized list of what is up products (and their
principal packing) was supplied in the data collection
tool, which allowed for the insertion of additional things
not specified. Endodontic treatment, periodontics,
and restorative (direct placement restoration) and
removable prosthodontics were also examined as part
of the study (dental extractions, minor oral surgery and
biopsies).

Researchers who have practical experience with patient-
centered clinical therapy participated in this study. It
was important that the investigators were impartial,
non-participatory, and not in the way of the treatment
itself. They were well-versed in the data collecting
procedure and ensured that all clinical governance
standards and health and safety requirements were
followed. The following data was gathered and analyzed
by the investigators: Observed patient-based clinical
procedures and the date, time, and location of each what
is up item employed. As a part of the study, a clinician
and a dental nurse were observed doing clinical patient
interventions. No personal or identifying information
about the patient or the medical team was recorded.
Dental primary care clinics, which included government
and private dental offices and a dental teaching hospital,
were used for the research. Primary dental care in India
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is provided through dental offices and teaching hospitals
that are deemed to be completely typical of their kind.
The observations were put through a risk assessment to
make sure everyone was safe and to keep things running
as smoothly as possible.

Generic information (setting, time, technique) and a
comprehensive itemized list of what is up items utilized
throughout the course of entire patient-centered clinical
procedures were gathered. The total mass of what is up
utilized and discarded throughout the operation was
calculated by collecting and weighing samples of each
what is up item. Over the course of four months, from
October 1st2021, to January 30th, 2022, investigators
conducted their investigations in four separate cities.
Each of the three dental offices and the dental teaching
hospital's restorative dentistry department performed
147 observations altogether (Table 1 and Figure 1).
As a result of the COVID-19 pandemic, more PPE was
employed to provide aerosol generating procedures
(AGPs) to health workers.

RESULTS
We collected and examined the data for each location
in turn, both individually and collectively as necessary.

Table 1: Number of observations conducted per dental
procedure.

Number of observations per

Procedure procedure

Dental examinations 79
Periodontal treatment 24
Endodontic treatment 7
Direct placement restorations 31
Prosthodontic (Fixed &removable) 7
Oral surgery treatment 9

Total 147
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As a result of the data showing similarities across the
four locations, an extensive data set was created for
further investigation. The one exemption was the use
of nitrile gloves, which were permitted. Undergraduate
restorative dentistry students at the teaching hospital
used significantly fewer gloves than practicing dentists
in their clinical rotations. Restorative dentistry clinical
education involves the application of cross-infection
control techniques relevant to clinical governance for
usage in open, multi-user clinical settings. There are
a lot more pairs of gloves needed for these tasks since
they need to examine patient data, use the chair-side
computer or get equipment from the dispensary while
wearing gloves. “Data on the usage of nitrile gloves by
dental students and dentists has been separated to
prevent any misunderstandings. Dental offices and
a teaching hospital's Oral Surgery Department were
included in this research, however student data was
not included in the normalization of data for personal
protective equipment and cleaning supplies.”

Suppression of the use of single-use plastics in medical
procedures reduces the amount of plastic trash
produced by generic products (used in normal operation
set-up). The average number of what is up items used
in a regular adult primary care dental surgery was
found to be twenty-one (n =21), with a mass of 354 g
on average (including set up and clean up). According
to our findings, the following is the sequence in which
what is up items are most likely to be utilized during an
adult care procedure: Periodontal care is the last step in
the process of providing direct placement restorations,
root canal therapy and oral surgery for minor surgical
operations. During the pandemic, the number of PPE
items used rose from 14 (pre-COVID 19) to 19.

® dental examinations

® periodontal treatment

® Endodontic treatment
Prosthodontic treatment

m Direct Restorations

m Oral surgery treatments

Figure 1: SUP items per routine adult dental care procedure.
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Therewasaroughly 50/50 splitbetween SUPs built froma
single plastic and those made froma composite structure
composed of numerous plastics (heteropolymers) in the
construction of their composition.

DISCUSSION

For this study, the researchers set out to determine the
prevalence of SUPs in adult oral health care operations,
as well asto count and weigh them in order to get a sense
of just how widespread the problem is and what steps
should be taken toaddress it.

All the information presented shows that SUPs are often
used for routine treatments in primary care dentistry.
Dentist and nurse personal protective equipment (PPE)
like as gloves and a mask, as well as particular items for
setup and cleaning (wipes, sterilizing sleeves, and tray
liners) are the most regularly used supplies. Exam gloves
are the most often used what is up item, with most
patients requiring many pairs. The COVID-19 epidemic
has also led to an increase in the usage of Personal
Protective Equipment (PPE), according to this data.

“With the utilization of the information from this
exploration, it is doable to gather with a serious level
of certainty the cross country utilization of SUPs in
dentistry practice. During the COVID-19 pandemic, this
number moved to around 2.4 billion (27 tons). A safe
approximation of 352 million nitrile gloves is involved
each year in typical grown-up essential consideration
clinical methods in India [28-30].

Dentists have utilized observational auditing methods
to determine the volume and type of trash generated
by their operations [26,31]. These methodologies are
applied in this research, which focuses on the connection
between dental operations and the plastic items used
and disposed of as a consequence of the delivery of this
patient-centered process. As a result, no consideration is
given to the extra plastic trash that is generated farther
upstream in the supply chain. This should be noted when
doing this kind of study elsewhere.

When it comes to providing people with routine primary
oral healthcare, our research on the usage of SUPs has
produced a mixed picture. PPE is required at every
step of the procedure, but that does not mean it is not
necessary (before and during the COVID-19 pandemic).A
significant percentage of what is up waste was derived
from the use of PPE, which was repeatedly worn and
doff throughout specific patient-based procedures. In
contrast, a large range of specialized what is up plastic
goods with a complicated assembly nature are available,
constructed from highly cross-linked polymers and
treated in such a way that they cannot be readily
broken down into the component raw ingredients or
derivatives. For complicated polymer-based devices that
have been constructed in numerous layers and welded
together, disassembly is very difficult or impossible.
PVC, for example, when heated emits HCl and organic
Cl-containing byproducts, making it a difficult polymer

J Res Med Dent Sci, 2022, 10 (12):138-143

to work with if you want to do any chemical processing
at all. “To avoid contamination and to make cleaning,
disinfecting, and sterilizing polymer devices in the
clinical context easier, these devices have been designed
with a single-use design in mind. [23]”

A substantial amount of additional what is up data might
be gathered by including sterilizing packing and pouches
in this analysis. Due to pre-opened or multiple-packaged
products, the packaging was an issue throughout the
event. “In the dentistry sector, packaging is generally
acknowledged as the single greatest contributor to
plastic trash, as it goes down the supply chain to the
dental surgery and end user, with most (>90 percent)
ending up as garbage for incineration or landfill.”

In order to provide an accurate picture of the cumulative
effect of SUPs for each operation, it is necessary to
consider the frequency with which it is performed. This
analysis is made possible by publicly available data on
the amount of activity for various treatments performed
by dental facilities in India [32-35]. Direct-placement
restorations accounting for 12.5% of all treatments
in 2021/22 (amalgam, resin-based composite, and
glass ionomers together accounted for the remainder).
Approximately 41.5 percent of the year's activities
was dedicated to dental examination. As Borglin, et al.
[36] noted out, dental examination create more than
three times Sups as any other kind of dental procedure.
This is instantly obvious. Manufacturers and clinical
care providers may work together to find methods
to reduce the usage of these plastics and recycle them
(mechanically or chemically) for use in low-value goods
like building bricks, fences, park benches, etc. or as a
feedstock for new polymers [37].

The management of clinical waste and its primary
and secondary packing is becoming a serious problem
because of the threat of an infectious disease pandemic,
as well as laws and public pressure to improve patient
safety. “The level of safety required for clinical treatment
and the accompanying usage of personal protective
equipment (PPE) has been enhanced as a result of the
COVID-19 pandemic. Inthe previous section of this essay,
we said that this is a one-way road with rising levels of
security. This pandemic has shifted the attention away
from the environment and will need a shift in viewpoint.
PPE in oral health care has to be standardized so that
it may be used by people of various economic and
development levels across the world. Ecologically
sustainable PPE must be collected and recycled toensure
that it provides the necessary protection for people and
the environment, as well as ensuring that PPE can be
collected and repurposed.”

SUPs' negative environmental impact may be minimized
by recycling and decreasing rubbish at its source,
according to a United Nations inverted pyramid for
managing waste [38,39]. "Reduction and recycling
are the primary motivators for the oral health supply
chain from this standpoint. "— (pre- and post-clinical
contamination). For SUPs coming from packaging or
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clinical waste, reuse is not possible. With rethinking
(the fourth R in the Reduce Reuse Recycle and Rethink
acronym), we are challenged to think about how we
might engage in reduction and recycling to tackle the
inherent problems this presents to our industry," he
writes. The most practical and easily implemented
remediation technique is to concentrate on reducing and
recycling. Dentists should concentrate on preventative
measures and provide lasting treatments that will endure
for a longer period of time or need fewer adjustments
to maintain excellent oral health. This method tries
to eliminate the need for dental products and visits to
the dentist. To decrease packaging waste farther up
the supply chain, numerous methods may be used,
such as undertaking a systematic review of packaging
requirements and removing unneeded packaging that
travels down the supply chain [40-43]. Recover the
value of discarded plastic packaging by cooperating
with all parties in the supply chain. Waste management
partnerships with end users and waste management
businesses to sort, collect and recycle clinical SUPS as
a valuable commodity; (iii) single-plastic products that
can be recycled easily." To restate, dental plastics are
an essential material that delivers safe, effective, and
efficient patient-centered treatment. One of the most
pressing issues of our day is that plastic must be moved
from its existing linear life cycle of production from
fossil-based resources and trash disposal to a circular
economy. Renewable and/or bio based component
materials are used in circular economies to generate end
goods, which are subsequently recovered and recycled
to create new polymers as valuable feedstock. When
reducing capacity on a local and supply chain level,
packaging should also be taken into account.

We can reduce the amount of plastic we use by
encouraging high standards of oral health care that
emphasize disease prevention. Excellent oral health
results in less surgery, which minimizes the carbon
footprint and environmental impact. A greater emphasis
on recycling should be placed on healthcare SUPs
(including PPE) and package management in order to
reduce waste (mechanical and chemical). For a more
environmentally friendly strategy that uses less plastic,
best practices in technology, logistics management, and
environmental constraints must be used.

CONCLUSIONS

Dental professionals utilize a large amount of single-
use plastics at the point of service, which generates
significant clinical waste. Ideally, some energy may be
recovered from the waste before it is sent to a landfill
or incinerator for disposal. In order to reduce the
negative environmental consequences of these items, it
is essential to rethink their usage in order to preserve
their material features.
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