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ABSTRACT:

Health care practice is currently environmentally, 

socially and financially unsustainable due to 

excessive amounts of CO2e (carbon dioxide 

equivalent) and waste production. It is strange that 

healthcare, whose primary purpose is to promote 

and protect health and life, contributes to climate 

change resulting in increasing mortality and 

decreasing quality of life, by engaging in 

unsustainable activities. Oral health care has until 

recently focused only on providing optimal patient 

care, without considering the impact on the 

environment. On the other hand, since it results in 

the production of a substantial quantity of waste, it 

has a significant influence on the environment.  

However, there is a growing need for sustainability 

education and raising awareness at the individual, 

collective and industrial level. Climate change and 

environmental pollution are important global 

issues, leading humans to become ecologically 

conscious and to focus on Sustainable 

Development and preservation of natural resources 

for future generations. Accordingly, there is an 

urgent need for Dentistry as a profession, to 

integrate sustainable development goals into Eco-

friendly practice. Eco-friendly dentistry needs 

urgently to adopt a sustainable strategy to 

encourage dentists to apply innovative tactics in an 

effort to minimize energy consumption and toxic 

waste amount. Reduce, Reuse, Recycle, and 

Rethink (the 4 R's) are the four pillars of dentistry's 

effort to reduce its environmental impact. There are 

a number of applicable and straightforward ways to 

lessen a dental office's environmental impact.  

Our aim is not to address only the urgent 

imperative need for sustainability in Dentistry but 

also to provide a variety of practical suggestions 

for an eco-friendly dental practice.  

 

KEYWORDS:Eco-friendly dentistry, Green 

Dentistry, sustainability, „‟4R‟‟ concept, climate 

change, potentially hazardous waste. 

INTRODUCTION 
There is solid evidence that human 

activity causes global warming
1, 2

. Because of 

human activities and greenhouse gas emissions, 

global average temperatures have risen 

substantially above pre-industrial levels
3
Climate 

change is one of the greatest threats to human 

health in the 21st century
4
. The environment has a 

substantial impact on health. Globally, climate 

change is expected to cause about 150,000 deaths 

per year, and between 2030 and 2050, this number 

will climb to 250,000 deaths per year
5, 6

.  

Health care professionals are not serving 

their profession sustainably from an environmental, 

social, or economical perspective because of high 

CO2e (carbon dioxide equivalent) emissions and 

waste production
7
.  Remarkably, according to 

Pichler et al., health care is responsible for 5% of 

the national total CO2e emissions are attributable to 

the health care 
8
. Generally, oral healthcare has 

prioritized patient care above environmental 

effects. On a daily basis, various electronic dental 

equipment, excessive quantities of water, and a 

plethora of disposable items for preclinical, 

clinical, and post-clinical use are overconsumed
9
 

resulting in pollution, especially caused by single-

use plastic products
10

.  

According to the Eco-Dentistry 

Association (EDA)‟s Dental Office Waste and 

Pollution
11

, dental practices in US generate, each 

year, 3.7 tons of mercury waste, 48 million lead 

foils
12

 and 28 million liters of toxic X-ray fixer 

liquids. Moreover, they dispose of approximately 

680 million light handle covers, chair barriers and 

patient bibs, as well as, 1.7 billion sterilization 

pouches and consume 57,000 gallons (259,000 

liters) of water a year
13

. Because of the huge 

amount of energy and materials it consumes, 

dentistry has a substantial negative influence on the 

environment
9
. Hence, oral health practitioners must 

assess if they have a professional duty and social 
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responsibility to convert dentistry from an 

ecologically hazardous paradigm to a sustainable 

one
9
. 

 

BACKGROUND INFORMATION/ 

HISTORICAL PERSPECTIVES 
The concept of sustainability began to 

permeate and transform our daily lives after the 

publication of the United Nation‟s report "Our 

Common Future" in 1983
14

. This Agenda includes 

a set of goals for people, the environment, and 

economic growth
14

. 

The term of "green dentistry" was coined 

at the 32
nd

 European Dental Students' Association 

meeting in Santiago de Compostela, Spain in 

September 2003
15

. There, was launched the 

approach of the environmental effect of the 

dentistry profession. It addresses
16

 the merging of 

improved environmental knowledge and awareness 

in conjunction with the promotion of procedures, 

rules, and policies that are compatible with the 

EU's long-term development aim. The aim was to 

establish the collaboration and exchange of 

information on environmentally responsible dental 

practices in Europe and internationally. 

On April 3, 2007, Dr. Ali Farahani and 

MittaleSuchak published the first worldwide 

project on eco-friendly dentistry
17

. According to 

this paper, Eco - friendly dentistry is an ecological 

approach of dentistry that uses resources 

sustainably, protects the environment by reducing 

or eliminating waste, and ensures the health and 

well-being of everyone in the clinical environment 

by avoiding inhalation of harmful chemicals
17

. 

Dr. Steven Koos, Dr. Goran Kralj and 

MladenKralj, trademarked and officially defined 

„‟eco-friendly dentistry‟‟ on December 22, 2009
18

. 

They explained that green dentistry, through green 

design and operation, protects the health of patients 

and staff, protects community health and natural 

resources worldwide. Finally, World Dental 

Federation (FDI) published a document in August 

2017 entitled “Sustainability in Dentistry”, 

according to the 2030 Agenda for Sustainable 

Development of the United Nations
19

. Dentists are 

encouraged to include sustainable development 

goals into their practice and promote a change to a 

green economy. Natural resources and patient 

safety are priorities for oral health experts, who are 

also responsible for making sure that everyone has 

access to an optimum level of oral health 
20

. 

 

BASIC ASPECTS 

Sustainable development satisfies the 

needs of the current generation without 

compromising the capacity of future generations to 

meet their needs
21

. Furthermore, the green 

economy significantly reduces environmental risks 

and ecological scarcities, while simultaneously 

enhancing human welfare. Also, sustainability is an 

environmentally friendly method for maintaining or 

continuing a process or enterprise while preventing 

the long-term depletion of natural resources
19

.  

Sustainability is based on three primary ideas
22

:  

 environmental protection,  

 economic growth, and 

 societal equity.  

Sustainability in Dentistry promotes 

“excellent oral health practices and ensures that all 

people have access to health services contributes 

significantly to the well-being of people all over 

the globe, and may also help to achieve 

environmental goals while also improving 

inclusive, productive, and healthy lifestyles”
 23

. 

Green dentistry has been defined by the 

Eco-Dentistry Association (EDA) as “a high-tech 

approach that reduces the environmental impact of 

dental practices and encompasses a service model 

for dentistry that supports and maintains wellness”
 

11
. "Green dentistry," as the Eco-Dentistry 

Association introduces, emphasizes environmental 

friendliness by focusing on reducing waste and 

pollution while, also, saving resources such as 

electricity and water. Hence, this term refers to the 

practice of dentistry utilizing technologies, 

procedures, and materials that do not harm the 

environment
24

. 

 

THE "4R" PRINCIPLE 

Dentistry can diminish its environmental impact by 

following the "4R" principle (Figure 1), which 

stands for:
 25

 

 Reduce,  

 Reuse,  

 Recycle, and  

 Rethink  

 
Figure 1: The "4R" principle of Green Dentistry 
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Dentistry and dental hygienists becoming 

more environmentally friendly by adopting and 

putting into practice these four simple actions. 

Reduce 

Green dentistry involves waste reduction 

and pollution prevention. The amount of waste 

generated is directly proportional to the number of 

resources used. So, there is need to reduce the use 

of disposable items, reduce the waste of useful 

products and raw materials, as well as the air and 

water pollution caused by landfills and incinerators, 

respectively. Also, reduce electricity, water 

consumption, and paper waste in the dental office, 

will be helpful. Examples of dental office reduction 

opportunities: [35] 

• Purchase frequently used products in bulk, 

such as resin composites, masks, and hand gloves. 

• Request that supply companies 

consolidate orders to reduce shipping boxes. 

• Using digital X ray instead of 

conventional system.  

• Use of computers and digital technology 

for the creation, utilization, and storage of office 

records to reduce paper usage. 

• Use energy-efficient lighting sources like 

LED lights and switching off the lights and 

computers when not in use saves us up to 10% of 

energy costs[18,33]. 

• Replace chemical sterilization with steam 

sterilization. 

• Installing an in‑ office water distiller 

Reuse 

Promoting the use of reusable and 

biodegradable materials will conserve the resources 

and energy required to manufacture new items. 

This can be accomplished by encouraging the 

extended use of a product [15]. All dental clinic 

disposables can be substituted with the 

following:[9,26] 

• Textile patient and chair drapes 

• Hospital-grade cloth operatory and 

sterilization technique  

• Reusable metal suction tips and saliva 

ejectors 

• Reusable and sterilizable instruments 

Recycle 

Recycling is an efficient method for 

minimizing environmental pollution
26

. Even though 

a big quantity of dental office waste ends up in 

landfills, a substantial portion of it can be recycled 

and reprocessed using simple segregation 

methods
9
. Recycling limits the use of resources in a 

new cycle of production and reduces the amount of 

waste that ends up in landfills
27

. Examples of 

dental office recyclables include: 

• Aluminum, glass, plastic, paper and metal 

recycling. 

• Recycling old and damaged hand instruments 

to other metal items. 

• Sharps can be recycled into new building 

materials by using a sharps disposal service. 

• Wear gowns and other personal protective 

equipment can be recycled
28

. 

• Install recycling bins. 

• Ensuring that amalgam waste is properly 

recycled by installing an amalgam separator
29

. 

• Lead sheets, fixer, and developer solution 

waste from conventional X-ray system can be 

recycled
30

. 

Rethink 

The ideas of environmentalism and sustainability 

may be seen as mindsets
13

. Reconsidering every 

decision and action in the dental practice can help 

to develop a new mentality and strategy for altering 

the current procedures. Simple energy and water 

conservation measures help to environmental 

preservation and sustainable development
31

. 

Rethinking strategies can be used in a variety of 

dental clinic activities on a daily basis: 

• Rethink sterilization by using environmentally-

friendly disinfectants
32

 and avoiding hazardous 

and toxic chemicals
33

.  

• Rethink radiography by switching to digital 

radiology
34

. 

• Rethink waste management by separating the 

waste into biohazardous or recycling
27

. 

• Rethink office operations by the digitization of 

patient records
35

. 

• Rethink energy by switching to sustainable and 

renewable energy sources
34, 36

. 

• Rethink building by using concrete instead of 

bricks, double-paned glass in windows and 

non-toxic, eco-friendly paints.
 16, 30, 37

 

 

GREEN INNOVATIONS IN DENTISTRY 

Digital technologies offer early diagnosis and 

preventive therapies. Patients are subject to 

reliable, simpler, more convenient and cost-

effective procedures. The following technological 

innovations are part of the sustainable future of 

dentistry
11

: 

 Digital X-ray system. 

 Steam sterilization. 

 Computer-aided design/computer - aided 

manufacturing systems (CAD/CAM).  

 Using laser hygiene technology for oral 

decontamination. 

 Diagnosis of periodontitis using salivary 

samples. 

 Digital oral cancer screening. 
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 Using of LED-operatory lights. 

 Automatic lighting system. 

 Digital impressions.  

 

ECONOMIC ASPECTS 

According to the Eco Dentistry Association, the 

economic benefit of going green seems to be taken 

into account
11

. The impact on the bottom line of 

implementing eco-friendly innovations is nearly 

$50,000 for a dental practice every year in savings 

and return.Specifically: 

 

Table 1: Annual return from environmental friendly processes
11

 

Environmental friendly process Annual return 

Reusable cups $178 

Cloth operatory and sterilization methods $2,337 

Reusable metal suction tips $170 

Resin composite restorations $37,000 

Digital billing, charting, and x-rays $8,769 

Energy-efficient light bulbs $601 

I. CONCLUSION 
Concerns about dentistry's potential 

environmental impact have led many dentists to 

take voluntary steps to reduce their production and 

release of potentially hazardous waste for the 

environment. Thus, it is an ethical obligation for all 

dentists to take the lead in creating 

environmentally-friendly solutions. Green dentistry 

requests a multidisciplinary approach that promotes 

the highest possible resource efficiency in dental 

offices. It adheres to the principles of "4R": 

Reduce, Reuse, Recycle, and Rethink.  

Today, with the aid of models developed 

by a variety of organizations, any dental office may 

implement several easy modifications in the 

clinicalpractice that will contribute to the 

development of a sustainable environment while 

simultaneously providing the community with great 

dental treatment. 

REFERENCES 
[1]. Bindoff NL, Stott PA, AchutaRao KM, 

Allen MR, Gillett N, Gutzler D, et al. 

Detection and attribution of climate change: 

from global to regional.  In Climate Change 

2013: The Physical Science Basis. 

Contribution of Working Group I to the 

Fifth Assessment Report of the 

Intergovernmental Panel on Climate 

Change. T.F. . Cambridge University Press. 

2013:867-952 DOI: 

10.1017/CBO9781107415324.022. 

[2]. Barros V, Mastrandrea M, Abdrabo M, 

Adger W, Federation Y, Anisimov O, et al. 

Climate change 2014: impacts, adaptation, 

and vulnerability – IPCC WGII AR5 

summary for policymakers. 2014. p. 1-32. 

[3]. Allen M, Dube O, Solecki W, Aragón-

Durand F, Cramer W, Humphreys S, et al. 

Framing and context supplementary 

material. Global Warming of. 2018;1. 

[4]. Forzieri G, Cescatti A, e Silva FB, Feyen L. 

Increasing risk over time of weather-related 

hazards to the European population: a data-

driven prognostic study. The Lancet 

Planetary Health. 2017;1(5):e200-e8 DOI: 

10.1016/S2542-5196(17)30082-7. 

[5]. Climate Change and Health 2018 [Available 

from: https://www.who.int/news-room/fact-

sheets/detail/climate-change-and-

health].[Accessed April 30, 2022]. 

[6]. The health and environment linkages 

initiative (HELI): Priority risks 2021 

[Available 

from:https://www.who.int/heli/risks/climate/

climatechange/en/].[Accessed April 30, 

2022]. 

[7]. Duane B, Stancliffe R, Miller F, Sherman J, 

Pasdeki-Clewer E. Sustainability in 

dentistry: a multifaceted approach needed. 

Journal of Dental Research. 2020;99(9):998-

1003 DOI: 

https://doi.org/10.1177/0022034520919391. 

[8]. Pichler P-P, Jaccard IS, Weisz U, Weisz H. 

International comparison of health care 

carbon footprints. Environmental research 

letters. 2019;14(6):064004. 

[9]. Mulimani P. Green dentistry: the art and 

science of sustainable practice. Br Dent J. 

2017;222(12):954-61 DOI: 

10.1038/sj.bdj.2017.546. 

[10]. Martin N, Mulligan S, Fuzesi P, Hatton PV. 

Quantification of single use plastics waste 

generated in clinical dental practice and 

hospital settings. Journal of Dentistry. 

2022;118:103948 DOI: 

https://doi.org/10.1016/j.jdent.2022.103948. 



 

     
International Journal Dental and Medical Sciences Research 

Volume 4, Issue 3, May-June 2022 pp 267-271www.ijdmsrjournal.comISSN: 2582-6018 

 

 

 

 

DOI: 10.35629/5252-0403267271           |Impact Factorvalue 6.18| ISO 9001: 2008 Certified Journal     Page 271 

[11]. Eco Dentistry Association  [Available from: 

https://ecodentistry.org/].[Accessed January, 

30 2022]. 

[12]. Eco Dentistry Association Dental Effluent 

Guidelines 2017 [Available from: 

https://www.epa.gov/eg/dental-effluent-

guidelines].[Accessed January, 30]. 

[13]. Khanna SS, Dhaimade PA. Green dentistry: 

a systematic review of ecological dental 

practices. Environment, Development and 

Sustainability. 2019;21(6):2599-618 DOI: 

10.1007/s10668-018-0156-5. 

[14]. United Nations (UN). Transforming our 

world: the 2030 Agenda for Sustainable 

Development. Resolution adopted by the 80 

General Assembly on 25 September 2015. 

A/ RES/70/1. General Assembly, Agenda 

items 15 and 116, 81 2015. Available from: 

https://www.un.org/en/development/ 

desa/population/migration/generalassembly/

docs/ globalcompact/A_RES_70_1_E.pdf. 

[15]. Association EDS. EDSA Magazine Summer 

2004. EDSA Magazine. 2004:5-6. 

[16]. Mittal R, Maheshwari R, Tripathi S, Pandey 

S. Eco-friendly dentistry: Preventing 

pollution to promoting sustainability. Indian 

Journal of Dental Sciences. 2020;12:251 

DOI: 10.4103/IJDS.IJDS_12_20. 

[17]. Farahani A, Suchak M. Eco-friendly 

dentistry, the environmentally responsible 

dental practice. University of Waterloo, 

Ontario, Canada. 2007. 

[18]. Koos S. Eco-friendly dentistry 2009 

[Available 

from:http://www.dentistryiq.com/articles/20

10/01/eco-friendly-dentistry.html].[Accessed 

Junuary, 20 2022]. 

[19]. FDI. Sustainability in Dentistry2016 30 

December 2021. Available from: 

https://www.fdiworlddental.org. 

[20]. Sukhdev P, Stone S, Nuttall N. Green 

economy developing countries success 

stories. United Nation Environ Programme 

UNEP. 2010:1-15. 

[21]. Nations U. United Nations framework 

convention on climate change. 1992. 

[22]. Purvis B, Mao Y, Robinson D. Three pillars 

of sustainability: in search of conceptual 

origins. Sustainability Science. 

2019;14(3):681-95 DOI: 10.1007/s11625-

018-0627-5. 

[23]. World Commission on Environment and 

Development (Brundtland Commission): 

Our Common Future. Oxford University 

Press, 1987. 

http://www.undocuments.net/our-common-

future.pdf  [Accessed March 30, 2022]. 

[24]. Fotedar S. Green dentistry: Eco‑ friendly 

dentistry. Indian J Dent Adv. 

2014;6:1703‑ 05. 

[25]. Pockrass F, Pockrass I. The four “R‟s” of 

Eco-friendly dentistry 

Am Dent Hyg Assoc. 2008;22:18-21. 

[26]. Barron T. Mercury in our environment. J 

Calif Dent Assoc. 2004;32(7):556-63. 

[27]. Berg LR, Hager MC, Hassenzahl DM. 

Visualizing environmental science: Wiley; 

2011. 

[28]. Jain S, Basavaraj P, Singla A, Singh K, 

Kundu H, Vashishtha V, et al. Bibliometric 

analysis of journal of clinical and diagnostic 

research (dentistry section; 2007-2014). J 

Clin Diagn Res. 2015;9(4):Zc47-51 DOI: 

10.7860/jcdr/2015/11994.5834. 

[29]. Hiltz M. The environmental impact of 

dentistry. J Can Dent Assoc. 2007;73(1):59-

62. 

[30]. Chopra A, Gupta N, Rao N, Vashisth S. 

Eco-dentistry: The environment-friendly 

dentistry. Saudi Journal for Health Sciences. 

2014;3(2):61-5 DOI: 10.4103/2278-

0521.134837. 

[31]. Chadha G, Panchmal GS, Shenoy R, 

Siddique S, Jodalli P. Establishing an eco-

friendly dental practice: a review, IJSS Case 

Rep. Rev; 2015. 

[32]. Garla BK. Green dentistry; ecofriendly 

dentistry: beneficial for patients, beneficial 

for the environment. annals and essences of 

dentistry. 2012:72-4. 

[33]. Anderson K. Creating an environmentally 

friendly dental practice. CDS review. 

1999:12-8. 

[34]. Martin N, Sheppard M, Gorasia G, Arora P, 

Cooper M, Mulligan S. Drivers, 

opportunities and best practice for 

sustainability in dentistry: A scoping review. 

Journal of Dentistry. 2021;112:103737 DOI: 

https://doi.org/10.1016/j.jdent.2021.103737. 

[35]. Ranjan R, Pathak R, Singh DK, Jalaluddin 

M, Kore SA, Kore AR. Awareness about 

biomedical waste management and 

knowledge of effective recycling of dental 

materials among dental students. J Int Soc 

Prev Community Dent. 2016;6(5):474 DOI: 

10.4103/2231-0762.192941. 

[36]. Duane B, Harford S, Steinbach I, Stancliffe 

R, Swan J, Lomax R, et al. Environmentally 

sustainable dentistry: energy use within the 

dental practice. British Dental Journal. 



 

     
International Journal Dental and Medical Sciences Research 

Volume 4, Issue 3, May-June 2022 pp 267-271www.ijdmsrjournal.comISSN: 2582-6018 

 

 

 

 

DOI: 10.35629/5252-0403267271           |Impact Factorvalue 6.18| ISO 9001: 2008 Certified Journal     Page 272 

2019;226:367-73 DOI: 10.1038/s41415-019-

0044-x. 

[37]. Chowdhry P, Chowdhry S, Sood S. " Go 

Green" in Dental Practice. Journal of Dental 

Panacea. 2015;1(1):11-7 DOI: 

10.15636/jdp/2015/v1i1/80141. 

 

 

 


