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The Environmental Impact of Clear Aligners: Is Recycling and Waste 
Management Controlled?
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Dear Editor,

Clear aligner therapy has increasingly gained popularity in recent years [1]. This orthodontic 
treatment method was first introduced into the literature in the early 20th century. As of 2019, 
approximately four million individuals were reported to have undergone this treatment, a 
number that has since risen to over twelve million [2]. Furthermore, the rapid increase in the 
number of manufacturers producing clear aligners, reaching twenty-seven globally, indicates 
a swift upward trajectory in these figures [2,3]. Typically, clear aligner materials include 
thermoplastic components such as Polyethylene terephthalate glycol (PETG), Polyurethane 
(PU), and Multilayer aromatic thermoplastic polyurethane/copolyester (TPU) [4]. 

These thermoplastic materials are preferred for their physical properties [5]. However, what 
happens to these clear aligners that are used every week? What do individuals do with them 
after ten days? Considering an average arch length of 10 cm and a width of 4 cm, a single aligner 
is expected to have a surface area of 40 cm². Both the upper and lower dental arches contain 
approximately 80 cm² of thermoplastic material. Examining the treatment packages offered 
by manufacturers reveals an average of 80 aligners for both arches. Excluding the residual 
thermoplastic from production, the treatment of an average individual involves the production 
of 640 cm² of thermoplastic. When considering the reported total number of patients worldwide, 
this suggests the initiation of a significant plastic waste cycle associated with this treatment. 
In addition to the manufacturing of clear aligners, the models produced by manufacturers or 
clinicians also constitute a waste product [6]. However, according to the waste legislation of the 
countries where the manufacturer companies are located, these plastic wastes are controlled 
according to legal procedures for recycling. For this reason, we think that the outcome of the 
clear aligners produced in the manufacturing company and reaching the patient through the 
clinician is more important. 

Globally, the environmental pollution caused by plastic materials is reaching dramatic levels [7]. 
In this context, the development of recycling methods is emphasized as a necessity [8, 9]. While 
the toxicity of these aligners in individuals has been investigated, there is a lack of literature 
regarding the post-treatment of these aligners or how these plastics can be recycled. Our main 
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emphasis in the recycling of clear aligners is the uncontrolled 
disposal into the nature rather than their reusability.

Align Technology company states that they attach importance 
to the recycling of the materials used in this regard. However, 
it also states that they have started a plot study with a limited 
number of clinicians in America and Brazil. In addition, the fact 
that they are open to suggestions and cooperation on recycling 
is an indication that concrete steps will be observed in the 
future [10]. However, we think that such a situation should be 
considered not only by one manufacturer, but by all stakeholders 
such as all manufacturers, in-house producers and clinicians. 
At this point, informative and warning texts and brochures 
about the recycling of these plastic materials should become 
widespread and awareness should be raised on the websites of 
the manufacturers and in the clinics that are the practitioners 
of these companies. In addition to information, taking these 
aligners back during the controls or doing the necessary work to 
recycle them will help this popular treatment method to become 
more aesthetic and effective as well as more environmentally 
friendly. Furthermore, these clear aligner materials can be 
considered as medical waste. At this point, I think that new legal 
arrangements should be made regarding in-house production or 
clinics that apply clear aligners.

Kind Regards
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