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Background: 
Climate change and pollution are among the most pressing global issues today. Through the 
degradation of food, water, and air quality, these environmental issues pose a serious and 
imminent risk to human health, especially for most vulnerable populations globally. Every 
industry must actively work to reduce its environmental harm. 
 
A surprising and overlooked source of this pollution is the international dental community, which 
pollutes the environment through plastic, mercury, lead, and silver waste. These pollutants 
threaten the health of organisms and humans, especially the developing young, as well as the 
stability of various economies. This policy brief will investigate these pollutants and offer ways to 
reduce dental waste. 

Types of Dental Waste: 

 
Plastic 
Consumer dental products, such as toothbrushes and toothpaste, are usually made of plastic. 
Toothbrushes are typically not recyclable because they become entangled in machinery. 
Globally, 23 billion toothbrushes and their wrappings are discarded every year, and in the U.S. 
alone, the number of discarded toothbrushes is enough to circle the earth four times. 
Toothpaste tubes are also not recyclable, as they typically contain an interior layer of aluminum. 
Toothpaste itself contains harmful plastic microbeads, and 8 trillion microbeads are released 
into aquatic environments daily from the U.S., enough to cover over 300 tennis courts. In 
addition to consumer waste, dental offices produce unnecessary plastic waste, including patient 
bibs, headrest covers, syringes, pouches, suction tips, saliva ejectors, and “goodie” bags in 
which products are sent home. 
 

Mercury 
Mercury is a major component of dental amalgam. When amalgam is placed and removed, 
mercury waste is generated. Patient chairs can generate up to 4.5 grams of mercury daily, and 



the improper disposal of the mercury is a major concern. Through landfill, wastewater, or 
incineration disposal methods, mercury can pollute the land, water, and air, respectively. 
Indeed, in some U.S. wastewater treatment facilities, dental wastewater streams contribute up 
to 70% of the total daily mercury load. 
  

Lead and Silver 
In the dental office, lead and silver products are found in x-ray products such as films, solutions, 
and aprons. For example, x-ray films contain up to 77% lead by weight. Similar to mercury, the 
improper disposal of these products poses an enormous threat to the environment. 
  

Recommendations: 
Dental waste is a critical global issue, and oral health professionals must urgently take steps to 
reduce it. Here we propose three major categories of recommendations: waste prevention, 
proper waste handling, and educational reforms. 
  

Waste Prevention 
Every dental office should conduct a dental waste environmental audit. These audits will allow 
offices to estimate total waste, create waste reduction goals, and monitor progress. Audit steps 
may include weighing the total amount of waste produced in a day, domestic and medical, 
sorting this waste into different categories and weighing it, and calculating the proportion of 
each waste category. Oral health professionals can consult the Green Healthcare Programme 
for further details. 
 
To reduce plastic waste, offices can purchase alternatives to common plastic products, such as 
biodegradable cups, biodegradable toothbrushes, microbead-free toothpaste, washable cloth 
patient bibs, washable cloth headrest covers, and sterilizable metal suction tips. For products 
such as plastic masks and gloves that must be disposable for sanitary reasons, offices should 
buy these items in bulk and request that supply companies combine orders to reduce 
packaging. Through these steps, dental offices can minimize environmental impact, as well as 
supply and waste management costs. To reduce mercury waste, offices should consider 
mercury-free restorative materials, such as resin composites and glass ionomer, as well as 
atraumatic restorative treatment techniques. To reduce lead and silver waste, offices should 
conisder digital imaging, as digital images have been found equal in quality to x-ray films. 
 

Waste Handling 
For mercury, lead, and silver waste, improper disposal is a primary concern. Proper disposal 
techniques must be implemented to prevent this waste from entering the environment through 
landfills, wastewater, and incineration. Dental offices should collect this waste and ship it to 
recycling companies or manufacturers/distributors with the means to properly handle it. 
 
To reduce plastic waste, recycling is an effective technique. To encourage dental staff and 
patients to recycle, offices should install recycling bins in commonly-visited locations, including 



in the patient waiting room, at the receptionist desk, and near patient chairs. If plastic and other 
recyclable waste (paper, cardboard, glass) are recycled, not only will there be a positive 
environmental impact, but there will be an immediate reduction in waste management costs. 
 

Educational Reforms 
Educational reforms must be initiated. Dental schools should increase environment-focused 
curricula that detail out the negative impacts of dental waste and ways to reduce it. For already-
licensed dentists, policymakers can disseminate proper waste disposal guidelines, and dental 
organizations can offer healthcare conferences centered around waste. Environmental reforms 
must extend outside of dental schools as well. In their offices, oral health professionals should 
actively promote environmentally-friendly dentistry. For example, they can encourage their 
patients to purchase biodegradable dental products or participate in toothbrush recycling 
programs. At the commercial and industrial level, the global community can hold companies 
accountable to create biodegradable and recyclable products with minimal packaging. 
 

Conclusion: 
The international dental community must commit to preventing and reducing dental waste. Any 
adverse environmental impact resulting from our professional activities disproportionately 
affects the most vulnerable populations globally. This is about equity. Thoughtful waste 
management is no longer just a nice idea, but a moral and ethical imperative to protect the 
environment and every organism living in it. 
 

References: 
A.O., A., & P.A., W. (2004). Estimated quantity of mercury in amalgam waste water residue 
released by dentists into the sewerage system in Ontario, Canada. Journal of the Canadian 
Dental Association, 70(11), 759-759f. Retrieved from 
http://www.embase.com/search/results?subaction=viewrecord&from=export&id=L41111095 
 
Agarwal, B., Singh, S., Bhansali, S., & Agarwal, S. (2012). Waste management in dental office. 
Indian Journal of Community Medicine, 37(3), 201. https://doi.org/10.4103/0970-0218.99934 
 
Avinash, B., Avinash, B., Shivalinga, B., Jyothikiran, S., & Padmini, M. (2013). Going Green with 
Eco-friendly Dentist. The Journal of Contemporary Dental Practice, 14(4), 766–769. 
https://doi.org/10.5005/jp-journals-10024-1400 
  
Bansal, G. J. (2006). Digital radiography. A comparison with modern conventional imaging. 
Postgraduate Medical Journal, 82(969), 425–428. https://doi.org/10.1136/pgmj.2005.038448 
Bardolia, P. (2019). The environmental impact of dentistry. British Dental Journal, 226(9), 634. 
https://doi.org/10.1038/s41415-019-0323-6 
  
Beaumont, N. J., Aanesen, M., Austen, M. C., Börger, T., Clark, J. R., Cole, M., … Wyles, K. J. 
(2019). Global ecological, social and economic impacts of marine plastic. Marine Pollution 
Bulletin, 142, 189–195. https://doi.org/10.1016/j.marpolbul.2019.03.022 



 
Borunda, Alejandra. (2019, June 14). How your toothbrush became a part of the plastic crisis. 
Retrieved from https://www.nationalgeographic.com/environment/2019/06/story-of-plastic-
toothbrushes/ 
  
Chin, G., Chong, J., Kluczewska, A., Lau, A., Gorjy, S., & Tennant, M. (2000). The 
environmental effects of dental amalgam. Australian Dental Journal, 45(4), 246–249. 
https://doi.org/10.1111/j.1834-7819.2000.tb00258.x 
  
Drake, P. L., & Hazelwood, K. J. (2005). Exposure-related health effects of silver and silver 
compounds: A review. Annals of Occupational Hygiene, 49(7), 575–585. 
https://doi.org/10.1093/annhyg/mei019 
  
Farman, A. G., Levato, C. M., Gane, D., & Scarfe, W. C. (2008). In practice: How going digital 
will affect the dental office. Journal of the American Dental Association,139(SUPPL.), S14–S19. 
https://doi.org/10.14219/jada.archive.2008.0356 
  
Green Healthcare Programme, Environmental Protection Agency. (2014). Reducing waste in 
Irish healthcare facilities: results, guidance, and tips from a waste prevention programme. 
Bishopstown, Cork, Ireland: CIT Press, Cork Institute of Technology. 
  
Iannucci, J., & Howerton, L. J. (2016). Dental Radiography - E-Book : Principles and 
Techniques. Elsevier - Health Sciences Division. Retrieved from 
https://books.google.rw/books?id=u9SZCwAAQBAJ&pg=PA61&lpg=PA61&dq=how+there+is+si
lver+on+the+film,+and+the+film+is+wrapped+in+lead+foil&source=bl&ots=uAGUcNNjTo&sig=A
CfU3U2KPC9sU0Gm-
izWB6prtB_eGnEnsg&hl=en&sa=X&ved=2ahUKEwjXjJOMhuzjAhVKBGMBHWB8D94Q6AEwC
Ho 
  
Jamil, N., Baqar, M., Ilyas, S., Qadir, A., Arslan, M., Salman, M., … Zahid, H. (2016). Use of 
Mercury in Dental Silver Amalgam: An Occupational and Environmental Assessment. BioMed 
research international, 2016, 6126385. doi:10.1155/2016/6126385 
Koneru, J., Mahajan, N., & Mahalakshmi, M. (2014). Management of Dental Radiographic 
Waste. Dental Journal of Advance Studies, 02(02), 055–058. https://doi.org/10.1055/s-0038-
1671986 
  
Landrigan, P. J., Boffetta, P. and Apostoli, P. (2000), The reproductive toxicity and 
carcinogenicity of lead: A critical review. Am. J. Ind. Med., 38: 231-243. doi:10.1002/1097-
0274(200009)38:3<231::AID-AJIM2>3.0.CO;2-O 
  
Medica, M. S., Muhamedagic, B., Muhamedagic, L., & Masic, I. (2009). Msm-2009-21-1-8, 
21(1), 35–38. https://doi.org/10.5455/msm.2009.21.35-38 
  
Mudgal, S., Long, L. Van, Mitsios, A., Pahal, S., Toni, A. de, & Hylander, L. (2012). Study on the 
potential for reducing mercury pollution from dental amalgam and batteries, Final report 
prepared for the European Commission – DG ENV. Bio Intelligence Service, (July), 1–245. 
 



Nasser, M. (2012). Evidence summary: Can plastics used in dentistry act as an environmental 
pollutant? Can we avoid the use of plastics in dental practice? British Dental Journal,212, 89–
91. https://doi.org/10.1038/sj.bdj.2012.72 
  
Osamong, L. ., Gathece, L. ., Kisumbi, B. ., & Mutave, R. . (2010). Management of dental waste 
by practitioners in Nairobi, Kenya. African Journal of Oral Health, 2(1–2), 24–29. 
https://doi.org/10.4314/ajoh.v2i1-2.56995 
  
Osiro, O. A., Kariuki, D. K., & Gathece, L. W. (2019). The Minamata Convention on Mercury and 
its implications for management of dental caries in low- and middle-income countries. 
International Dental Journal, 247–251. https://doi.org/10.1111/idj.12461 
  
P.  Schwarzenbach, R., Egli, T., B. Hofstetter, T., Von Gunten, U., & Wehrli, B. (2010). Global 
Water Pollution and Human Health. Ann Rev Environ Resour, 35. 
https://doi.org/10.1146/annurev-environ-100809-125342 
  
Rastogi, V., Sharma, R., Yadav, L., Satpute, P., & Sharma, V. (2014). Green dentistry, a 
metamorphosis towards an eco-friendly dentistry: A short communication. Journal of Clinical 
and Diagnostic Research, 8(7), 7–9. https://doi.org/10.7860/JCDR/2014/8084.4556 
  
Rochman, C. M., Hoh, E., Kurobe, T., & Teh, S. J. (2013). Ingested plastic transfers hazardous 
chemicals to fish and induces hepatic stress. Scientific Reports, 3(1), 3263. 
https://doi.org/10.1038/srep03263 
  
Rochman, C. M., Kross, S. M., Armstrong, J. B., Bogan, M. T., Darling, E. S., Green, S. J., … 
Veríssimo, D. (2015). Scientific Evidence Supports a Ban on Microbeads. Environmental 
Science & Technology, 49(18), 10759–10761. https://doi.org/10.1021/acs.est.5b03909 
 
Seltenrich, N. (2015). New Link in the Food Chain? Marine Plastic Pollution and Seafood 
Safety. Environmental Health Perspectives, 123(2), A34–A41. https://doi.org/10.1289/ehp.123-
A34 
 
Singh, R. D., Jurel, S. K., Tripathi, S., Agrawal, K. K., & Kumari, R. (2014). Mercury and other 
biomedical waste management practices among dental practitioners in India. BioMed Research 
International, 2014. https://doi.org/10.1155/2014/272750 
  
Tsuji, L. J. S., Wainman, B. C., Jayasinghe, R. K., Van Spronsen, E., & Nieboer, E. (2005). Foil 
backing used in intraoral radiographic dental film: A source of environmental lead. Journal of the 
Canadian Dental Association, 71(1), 35–38. 
  
Vieira, C. D., de Carvalho, M. A. R., de Menezes Cussiol, N. A., Alvarez-Leite, M. E., dos 
Santos, S. G., da Fonseca Gomes, R. M., … de Macêdo Farias, L. (2009). Composition 
analysis of dental solid waste in Brazil. Waste Management, 29(4), 1388–1391. 
https://doi.org/10.1016/j.wasman.2008.11.026 
  
Watts, N., Amann, M., Arnell, N., Ayeb-Karlsson, S., Belesova, K., Berry, H., … Costello, A. 
(2018). The 2018 report of the Lancet Countdown on health and climate change: Shaping the 



health of nations for centuries to come. The Lancet, 392(10163), 2479–2514. 
https://doi.org/10.1016/S0140-6736(18)32594-7 
  
Wright, S. L., & Kelly, F. J. (2017). Plastic and Human Health: A Micro Issue? Environmental 
Science & Technology, 51(12), 6634–6647. https://doi.org/10.1021/acs.est.7b00423 


	Background:
	Types of Dental Waste:
	Plastic
	Mercury
	Lead and Silver

	Recommendations:
	Waste Prevention
	Waste Handling
	Educational Reforms

	Conclusion:
	References:

