Research & Reviews: Journal of Dental Sciences

e-ISSN: 2320-7949
p-ISSN: 2322-011

Sustainability and Carbon Footprint in Dentistry: Reducing
Environmental Impact in Oral Healthcare

Elena Petrova*

Department of Biomaterials and Regenerative Dentistry, Tokyo Medical and Dental University, Japan

Received: 2-Sep-2025, Manuscript

No. jds-25-177991; Editor Assigned:
4-Sep-2025, Pre QC No. jds-25-177991;
Reviewed: 15-Sep-2025, QC No. jds-25-
177991; Revised: 20-Sep-2025, Manu-
script No. jds-25-177991; Published:
29-Sep-2025, DOI: 10.4172/2320-
7949.13.3.011

*For Correspondence

Elena Petrova, Department of Biomaterials
and Regenerative Dentistry, Tokyo Medical
and Dental University, Japan

E-mail: elena.petrova@msumd.ru

Citation: Elena Petrova, Sustainability and
Carbon Footprint in Dentistry: Reducing
Environmental Impact in Oral Healthcare.
RRJ Dental Sci. 2025.13.011.

Copyright: © 2025 Elena Petrova, this is an
open-access article distributed under the
terms of the Creative Commons Attribution
License, which permits unrestricted use,
distribution, and reproduction in any
medium, provided the original author and
source are credited.

sociated with dental services.

Editorial

INTRODUCTION

The healthcare sector, including dentistry, is a significant contributor to envi-
ronmental pollution and greenhouse gas emissions. Dental practices generate
substantial waste, consume energy, and rely on materials and products that
have a high carbon footprint. In an era of increasing awareness about climate
change and sustainability, dentistry faces a growing responsibility to adopt envi-
ronmentally friendly practices. Understanding the sources of carbon emissions
in dental care and implementing sustainable strategies can reduce the environ-
mental impact while maintaining high-quality patient care. This article explores
the carbon footprint in dentistry, the principles of sustainable practice, current
initiatives, and future directions for greener oral healthcare.

Sources of Carbon Footprint in Dentistry
Dentistry contributes to carbon emissions through multiple channels:

Energy Consumption: Dental clinics consume electricity for lighting, air condi-
tioning, sterilization, radiography, and digital equipment. High energy use trans-
lates into a considerable carbon footprint, especially when electricity is sourced
from fossil fuels.

Material Use and Waste: Single-use items, including gloves, masks, syringes,
and disposables, generate plastic and biomedical waste. Dental restorative
materials, impression materials, and resins also have embedded carbon from
production and transportation.

Water Use: Dental units and sterilization processes require significant water
consumption, contributing indirectly to environmental impact.

Travel: Patient and staff transportation adds to overall carbon emissions as-

Together, these factors make dentistry a contributor to environmental challenges, highlighting the need for targeted sustainability

initiatives [2].

Principles of Sustainable Dentistry

Sustainable dentistry focuses on reducing environmental impact without compromising patient care. Core principles include:

Reduce: Minimize waste production by optimizing material usage and avoiding unnecessary disposables.

Reuse: Implement reusable instruments and materials where possible, ensuring proper sterilization.

Recycle: Segregate waste to enable recycling of plastics, metals, and paper, and safely dispose of hazardous materials.

Energy Efficiency: Employ energy-saving technologies such as LED lighting, energy-efficient dental units, and optimized HVAC

systems.

Water Conservation: Utilize water-saving devices, dry vacuum systems, and maintain equipment to reduce leaks and wastage.

Sustainable Procurement: Source eco-friendly dental materials with lower carbon footprints, including biodegradable alterna-
tives and products from responsible manufacturers.

RRJIDS| Volume 13 | Issue 3 | September 2025



e-ISSN: 2320-7949
p-ISSN: 2322-011

These strategies collectively help dental practices reduce their carbon footprint and align with global sustainability goals.
Green Innovations in Dentistry
Several innovations are driving sustainable practices in modern dental care:

Digital Dentistry: Intraoral scanners, CAD/CAM systems, and 3D printing reduce the need for traditional impression materials
and transportation of physical models, decreasing resource consumption.

Eco-Friendly Materials: Biodegradable or recyclable materials, as well as resin-free alternatives for impressions, reduce waste
and environmental burden.

Low-Energy Sterilization Methods: New sterilizers and autoclaves designed for energy efficiency help lower electricity usage
without compromising infection control.

Tele-Dentistry: Virtual consultations reduce patient travel [3], minimizing associated carbon emissions.

Waste Management Programs: Many clinics how implement systematic waste segregation, recycling, and responsible disposal
of amalgam and other hazardous materials.

These initiatives demonstrate that sustainability can be integrated into both clinical and administrative aspects of dental practice.
Role of Dental Professionals
Dentists, dental teams, and educational institutions play a vital role in promoting sustainability:

Education and Awareness: Training dental students and professionals about environmental impacts encourages adoption of
green practices.

Policy Implementation: Clinics can establish protocols to reduce energy consumption, material waste, and water use.

Patient Engagement: Educating patients about sustainable oral hygiene practices, such as eco-friendly toothbrushes and mini-
mal packaging toothpaste, extends environmental responsibility beyond the clinic.

Research and Innovation: Professionals can participate in research to develop low-impact dental materials and techniques.

By integrating sustainability into everyday practice, dental professionals contribute to both environmental protection and public
health [4].

Challenges in Implementing Sustainable Dentistry

Despite clear benefits, several barriers hinder widespread adoption of eco-friendly practices:

Cost Concerns: Sustainable equipment and materials may have higher upfront costs, deterring adoption in some practices.
Regulatory Compliance: Infection control regulations often favor single-use items, complicating reuse strategies.

Limited Awareness: Many dental professionals are unaware of their carbon footprint and available sustainability initiatives.

Infrastructure Limitations: Older clinics may face difficulties retrofitting energy-efficient systems or implementing water-saving
devices.

Addressing these challenges requires education, incentives, and systemic support at both institutional and governmental levels.
Future Directions
The future of sustainable dentistry involves integrating environmental responsibility into every aspect of care:

Carbon Footprint Monitoring: Standardized methods to calculate and track emissions in dental clinics will guide targeted inter-
ventions.

Sustainable Materials Development: Research into biocompatible, low-carbon dental materials will reduce reliance on conven-
tional, resource-intensive products [5].

Green Certification Programs: Accreditation schemes recognizing sustainable practices can incentivize clinics to adopt eco-
friendly approaches.

Global Collaboration: International networks sharing best practices and innovations can accelerate adoption of sustainable
dentistry worldwide.

By focusing on these areas, dentistry can significantly reduce its environmental impact while maintaining high standards of care.
Conclusion

Sustainability and carbon footprint reduction are increasingly important in dentistry. Energy consumption, material waste, water
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use, and patient and staff travel contribute to environmental impact, but targeted interventions can mitigate these effects. Strate-
gies including resource reduction, digital technology integration, sustainable material use, and professional education promote
greener dental practices. While challenges such as cost and regulatory constraints remain, ongoing innovation and global collabo-
ration offer opportunities for dentistry to align with environmental stewardship goals. Embracing sustainable practices ensures
that dental care supports not only oral health but also the broader well-being of the planet.
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