
22 May 2020 
No. 08  

 
 
 

 
 
 

The Anaesthetist and  
The Environment 

 
 
 
 
 
 

M Ramburuth 
 
 

Moderator:  Dr L Pillay 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

School of Clinical Medicine 
Discipline of Anaesthesiology and Critical Care 

 
 



Page 2 of 25 

CONTENTS 
 

INTRODUCTION ................................................................................................... 3 

ENVIRONMENT AND HEALTH ISSUES .............................................................. 5 

INHALED ANAESTHETICS’ AND ATMOSPHERIC POLLUTION ....................... 5 

SOLUTIONS: PREVENTION OF INHALED ANAESTHETIC POLLUTION ....... 7 

ANAESTHETIC CHOICE ...................................................................................................... 7 

WASTE ANAESTHETIC GAS: CAPTURE VERSUS DESTRUCTION ................................. 7 

PHARMACEUTICAL POLLUTION ....................................................................... 9 

DRUG CHOICES AND MANUFACTURING ...................................................... 9 

PROPER PHARMACEUTICAL WASTE DISPOSAL ....................................... 12 

ENVIRONMENTAL SUSTAINABILITY IN PERIOPERATIVE SETTINGS AND 
OPERATING ROOM DESIGN ............................................................................ 13 

PERIOPERATIVE GREENING MANUAL ........................................................... 14 

Raising Awareness ............................................................................................................. 14 

Assembling a Green Team ................................................................................................. 14 

Operating Room Recycling Programs ................................................................................. 15 

STEP-BY-STEP GUIDE: HOW TO START AN INTRAOPERATIVE 
RECYCLING PROGRAM FOR PLASTICS AND/OR PAPER .......................... 16 

SHARPS CONTAINERS .................................................................................. 17 

AN INDIVIDUAL IMPACT ................................................................................... 18 

CONCLUSION .................................................................................................... 19 

APPENDIX A: TYPE OF WASTE AND DISPOSAL CONTAINER ...................................... 20 

Appendix B: Anaesthesiology Sustainability Checklist ........................................................ 23 

FOR MORE INFORMATION: .............................................................................. 24 

References ......................................................................................................... 25 

 
  



Page 3 of 25 

INTRODUCTION 
 
The Earth is hot, the hottest it has been since over 120 00 year ago. A warm earth leads to 
numerous ecological and health effects (1) (2). Global carbon emissions are rising, reaching 
record levels with no peaking point in sight. Human activities, mainly the burning of fossil fuel, has 
released significant amounts of carbon dioxide and other Greenhouse gases (GHG) into the 
atmosphere, trapping heat resulting in sea levels rising, glaciers melting and increasing the 
frequency and intensity of extreme weather events. (2) 
 
Climate change is happening, threatening the essentials to good health and bringing with it a host 
of new health challenges. It is estimated that between 2030 and 2050, climate change will result 
in 250 000 additional deaths per year, costing global health care approximately $2 – 4 billion per 
year (2). 
 
This global crisis has been brought to the attention of numerous world leaders, with bodies such 
as the World Health Organization citing climate change as the defining issue for health systems 
of this century. In addition, the United Nations Framework Convention on Climate change 
identified 6 disease categories linked to climate change. This includes: cardiovascular disease, 
infectious disease, compromised food and water security, asthma and respiratory disease, 
increase weather disturbances and threat to blood supply through changing vectors for blood 
borne illness (3) (4). 
 
 The United Nations Climate Action Summit, held in New York on the 23rd of September 2019, 
called upon various authorities to brainstorm ideas and formulate realistic plans to reduce 
greenhouse gas emissions by 45% over the next decade (4). Reducing emission of GHG through 
better choices can result in improved health.  
 
It is a well-known fact that human activity results in increased atmospheric levels of a variety of 
gaseous chemicals that may either destroy the ozone or contribute to global warming (1). The 
term Global warming is given to the observed century-scale increase in the average temperature 
of the Earth's climate system and its effects (5). (See image 1) 
 

 
Image 1: Global warming and its consequences. Taken from: 
www.joboneforhumanity.org/global_warming 
 
 

https://en.wikipedia.org/wiki/Climate
http://www.joboneforhumanity.org/global_warming
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The most significant GHGs – carbon dioxide, methane, nitrous oxide and chlorofluorocarbons 
have been well studied. However, the contributions from the health care industry have largely 
been ignored or disregarded as a medical necessity (6). This is not limited to Volatile anaesthetics. 
It includes other categories of environmental pollution such as chemical pollution and 
contamination.  
 
The term “sustainable” refers to being maintained at a steady level without depleting natural 
resources or resulting in severe ecological damage (4). The idea of sustainability in health care 
is still in its infancy. In an editorial for Anaesthesia, Shelton suggests that sustainable health care 
is that which meets the needs of the present generation without compromising the ability of future 
generations to meet their own needs (7). This concept encompasses the “triple bottom line” of 
social, environmental and financial accountability. (7) 
 
Research by various universities and sustainability teams have attempt to quantify the 
environmental impact the health sector poses. In 2008, the Sustainability Development Unit 
(SDU) based in the UK was formed to identify problems and implement solutions. (8) (9). The 
SDU and the Association of Anaesthetists released the following statistics (9): 

• The NHS produces 3% of all UK carbon dioxide emissions.  

• Inhalation anaesthetics, such as nitrous oxide, isoflurane, desflurane, and sevoflurane are 
greenhouse gases and contribute to climate change. These medical gases account for 5% 
of the carbon dioxide equivalence emissions of acute NHS hospitals  

• the NHS produced just less than 590,000 tonnes of waste in 2016/17 representing around 
2% of all industrial and commercial waste in England 

• Each operating theatre produces around 2300Kg anaesthetics waste and 230Kg sharps 
waste per annum. Approximately 40% of this waste could be reclassified as domestic 
waste or recycling with significant environmental and financial benefits (3). 
 

These sustainability issues have prompted the question: Can anaesthesia go green?  
 
Various anaesthesia bodies, such as the American Society of Anaesthesia (ASA) and the 
Association of Anaesthetists of Great Britain and Ireland (AAGBI), have recognised that our 
actions have an impact on the environment. Their respective committees have identified the 
following areas as potential sources for sustainability issues: 
 

1. Inhaled anaesthetics 
2. Anaesthesia equipment 
3. Fresh gas flow management 
4. Intravenous pharmaceuticals  
5. Waste stream and recycling 
6. Perioperative and operating room design and management 
 

The operating room contributes to a considerable amount of hospital waste, and the anaesthetist 
is in a position to co-ordinate and minimize the environmental impact (6). The ASA released a 
guideline, “Greening the Operating Room and Perioperative Arena: Environmental Sustainability 
for Anaesthesia Practice”, providing theatre uses with environmentally sustainable alternatives 
(9). This booklet is based on this guideline. 
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ENVIRONMENT AND HEALTH ISSUES 
 
In order to guide strategies to minimize clinical pollution, we must first attempt to quantify it. 
An internationally accepted method to quantify emissions and the environmental and public health 
impact of a product or process over its entire life span is the Life cycle assessment (LCA) (4). 
 
The total life cycle (‘‘cradle to grave’’) includes (10): 

• natural resource extraction,  

• device manufacturing, 

• transport,  

• use/reuse, and  

• disposal 

In this way, LCA accounts for direct and indirect emissions, to help identify hotspots for targeted 
improvement efforts and informed decision making. It has been standardized and approved by 
the International Organization of Standardization (10). The purpose of the LCA is to illuminate the 
processes or substances that contribute to impacts. It enables a comparison of related products 
along environmental standards.  
 
Several standard LCA impact categories exist: 

• GHG emissions (carbon dioxide equivalents [CO2e]) contributing to climate change; 

• ozone depletion;  

• respiratory disease from inhalation of particulate matter and ground-level ozone (smog); 

• cancer and non-cancer disease owing to chemical exposure; acidification and 
eutrophication (excess nutrients leading to algae blooms) in soils and surface waters; and  

• Eco-toxicity chemical burden on aquatic organism ecosystems (10). 
 

The most frequently reported impact category is CO2e emissions. However, LCA is able to 
compare advantages or disadvantages in various categories. Traditionally, LCA is used to 
compare options and identify opportunities for design and utilization improvements in chemicals 
to consumer products to systems. Its use in health care are relatively new, gaining popularity in 
the guidance to pollution prevention strategies. LCA applications to anaesthetic drugs and 
devices is on the horizon, and can aid anaesthetists in sustainable decision making (4). 
 
INHALED ANAESTHETICS’ AND ATMOSPHERIC POLLUTION 
 
It is a well-known fact that the volatile anaesthetics in use today are halogenated and chemically 
similar to chlorofluorocarbons (CFCs), making them potent GHGs (11). They have the potential 
to negatively impact the environment via both ozone depletion and global warming (1). These 
gases are being exhaled with minimal metabolism, and that scavenging systems, while keeping 
theatre concentrations low, transfer gases into the atmosphere unchanged (1). The common use 
of volatile gases, not only used in operating theatres but also in dentist and veterinary rooms, 
together with increased number of operations done on an annual basis, necessitate consideration 
of the implications their use may have on the environment. (1) 
 
A compound’s ability to impact the environment is determined by its destructiveness, together 
with the atmospheric levels attained. Destructiveness of a gaseous substance is determined by 
both its global warming potential (GWP) and its ozone depletion potential (ODP) (1). 
 
Both GWP and ODP are determined by the compound’s atmospheric lifetime, i.e. the compounds 
ability to resist breakdown in the stratosphere. A compound with significant atmospheric lifetimes 
(defined as more than two years) will contribute longer to ozone damage and affect infrared (IR) 
radiation balance (1) (11). 
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The global warming ability of a gas depends on the atmospheric lifetime and ability to absorb 
infrared radiation (4). This is expressed as a derived ratio, GWP, enabling a direct comparison of 
one compound’s global warming potential to another over a specific time period. Carbon dioxide 
(CO2) serves as the reference point, with a GWP = 1. Other substances are converted into CO2e, 
enabling comparisons over a given time period. A GWP 100-year (GWP100) time frame is 
commonly reported in the international community (1) (4). All exhaled anaesthetic gases remain 
for extended periods in the troposphere (the lowest layer of the atmosphere in which the 
greenhouse effect occurs) (12).  
 
The ozone layer protects the Earth from ultraviolet rays. Its destruction leaves humans and 
animals at an increased risk for the development of skin cancer. The ozone-depleting ability of a 
gas depends on atmospheric lifetimes and its halogenations (the number and type of halogen 
atoms) (1). The ODP, expressed as a ratio, describes how many times more powerful a particular 
substance is as an ozone depleter than is CO2 or CFCs. 
 
Nitrous oxide is the most threat to the ozone, with most of the emissions occurring from fertilizer 
for industrial agriculture. The medical use of N2O is ultimately vented directly to the atmosphere 
virtually unchanged, where it persists the longest of all the medical gases (114 years) (4). 
 
Bromine- and chlorine-containing compounds are known to damage the ozone layer. Bromine 
contributes 35–50 times more to ozone depletion than chlorine. Fluorine ions have small ODP 
(1). This implies that halothane, isoflurane and enflurane have a greater potential to be destructive 
to ozone than fluorinated sevoflurane and desflurane (11).  
 
A study by Vollmer et al reported measurements of atmospheric concentrations of volatile gases, 
excluding Nitrous oxide (13). This study sampled different urban areas and Antarctica from 2004 
to 2014. They reported “a rapid accumulation and ubiquitous presence of isoflurane, desflurane 
and sevoflurane in the global atmosphere”. The amount found was equivalent to CO2 emissions 
of approximately 650000 passenger vehicles. (13) Table 1 shows the experimentally determined 
atmospheric lifetimes, GWP and ODP of some of the gases commonly used. 

 
Table 1: Comparison of the Lifetime, GWP and ODP of Volatile Agents. Taken from Bosenburg (1) 
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SOLUTIONS: PREVENTION OF INHALED ANAESTHETIC POLLUTION 

 
While it is true that the clinical circumstances dictate the indicated anaesthetic, where choices 
exist on how to safely administer care, pollution prevention should be considered in clinical 
decision-making to protect public health. (4) (9) 
 
Some of the suggested solutions include: 

• Alternative forms of anaesthesia such as regional anaesthesia or total intravenous 
anaesthesia. 

• Low flow anaesthesia 

• Reuse or reabsorption of scavenged gases 
 
Volatile usage may be reduced by up to 80% with the use of the low-flow technique. This 
technique is already widely available.  A conscious effort to minimize fresh gas flows routinely 
and as soon as possible during an anaesthetic procedure will increase conservation of gas use. 
The following suggestions have been made (4): 
 

• The optimal time to employ this method is after induction and before intubation. By turning 
off fresh gas flows, as opposed to the more common practice of turning off the vaporizer, 
prevents waste and flushing of the system into the indoor environment.  

• Avoid unnecessary flushing of the circuit. This prevents excess occupational exposure and 
maintains drug concentration in the system.  

• Reducing fresh gas flows immediately after the induction sequence is complete.  

• Low maintenance flows should be chosen: 

•  High fresh gas flows for emergence are ideally reserved until the vaporizers are turned 
off.  

• High fresh gas flows should never be used as a method to cool patients, because it is 
highly inefficient compared with other solutions. 

• High fresh gas flows ought to be conscientiously reserved for quick changes in anaesthetic 
depth only. 

 

ANAESTHETIC CHOICE 

 
Modifying our practice to select gases with a lower environmental impact is also important (1).  
Environmental research suggests that nitrous oxide (N2O), halothane and desflurane (due to the 
fact that it remains in the atmosphere for the longest time frame) have a greater Greenhouse 
effect. (13) It has been suggested that desflurane and nitrous oxide should be reserved for cases 
where they could reduce morbidity and mortality over other drug combinations (4). Certain 
practices need to reduced or changed such as using N2O to spare volatile anaesthetics or for 
routine labour analgesia where alternatives exist. Choosing sevoflurane and isoflurane as primary 
gases is better option. Where relevant, intravenous anaesthesia and regional anaesthesia 
techniques, as these often provide the most environmentally logical approaches.  
 

WASTE ANAESTHETIC GAS: CAPTURE VERSUS DESTRUCTION 

 
New technology is being available to prevent wastage of volatile gases with the idea of collecting 
and possibly re-using anaesthetic gas before it is released into the environment. There are many 
systems currently being explored.  
 
Anaesthetic gas capturing that can be built or fitted into the exhaust system of the operating room 
(1) (4). Such systems are activated when the patient exhales, as opposed to standard continuous 
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vacuuming systems (thereby saving considerable energy use) (14). An example of this is Silica 
Zeolite (Deltazite®), which placed in the scavenging line, is able to absorb all the isoflurane (1% 
in exhaled gases) for a period of 8 hours. (1) 
 
Another system involves the installation of a canister into existing scavenging circuits. It absorbs 
the volatile anaesthetic drugs from scavenging circuits, thereafter the canister is either discarded 
or stored depending on usage patterns (4).  Blue-Zone Technologies, a Canadian based 
company, produces zeolite filters (Deltasorb®) for use in scavenging lines (15). A single canister 
can adsorb approximately two bottles of halogenated anaesthetic and the amount of volatile 
released can be reduced by 40 – 75%. This system is able to reprocess the adsorbed volatile by 
steam extraction and fractional distillation. The reprocessed product can be used as raw material 
for manufacture of new volatile to be used in laboratories and veterinary medicine. In addition, 
Blue-Zone Technologies provides a monthly report with information on total anaesthetic capture 
in weight and the equivalent CO2 tonnage. 
 
Unfortunately, neither system is able to capture N2O. Future technology on the horizon includes 
Photochemical Air Purification. This method aims to destroy all waste anaesthetic gas including 
N2O. 
 
Xenon, an inert gas, has been proposed as an alternative to N2O. The advantages of Xenon 
include analgesia, haemodynamic stability, rapid induction and emergence, and neuroprotection 
with limited side adverse effects. However, xenon is unlikely to substitute N2O. The production of 
Xenon consumes enormous amounts of energy and is expensive in comparison to N2O (1). 
 
The creation of a Volatile gas that is both effective, safe and environmentally sustainable would 
eliminate these issues. However, there are no new volatiles in the pipeline. 
Feldman et al reviewed various methods of managing fresh gas flow in a circle system during 
each phase of anaesthesia with the aim of reducing waste (16). The following protocol was 
derived using his findings (9):  

 
 (Taken from Axelrod et al, Greening the operating room and perioperative arena (9)) 
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PHARMACEUTICAL POLLUTION 
 
The logical reflex solution to the GHG effect caused by anaesthetic gases would be to change to 
total intravenous anaesthesia instead. However, it is not that simple. Besides the GHG effect, 
chemical pollution is another concern.  
 
The two routes by which intravenous drugs can end up in our drinking water (4) (9): 

1) Directly via the disposal of unused drugs, and  
2) Indirectly via human excretion. 

 
Ingested medication is largely excreted either unchanged or as a metabolite in urine. Medications 
can remain in the environment for long periods of time as they are often resistant to 
biodegradation. This has consequences for the environment as well as on humans. Currently, 
Municipal wastewater treatment does not process drugs and the handling of water treatment is 
inadequate as medication has been found in drinking water.  There is little information available 
on the effects of these trace pharmaceuticals but it is a concern, especially for pregnant women 
and children, because of increased susceptibility during growth and development (4). 
 

DRUG CHOICES AND MANUFACTURING 

 
In 2003, the environmental department of the Stockholm County Council initiated an 
environmental hazard assessment. A hazard index, the ‘‘PBT’’ Index for substances was 
developed. This index assesses persistence (P), bioaccumulation (B) and toxicity (T). It is 
intended to aid clinicians in prioritizing pharmaceuticals that are least harmful to the environment. 
A numerical value from 0 – 3 is assigned to each characteristic, the sum of which constitutes the 
PBT Index. Substances with a PBT index of 7–9 are potentially high hazard, 4–6 medium hazard 
and 0–3 thought to be low hazard. Only some anaesthetic drugs have been indexed thus far (17). 
(See table 2) 
 

 
Table 2: Risk and PBT score for commonly used Anaesthetic drugs. (9) 
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Unfortunately, not all commonly used anaesthetic drugs are included or fully evaluated by the 
PBT system. 
Total Intravenous Anaesthesia (TIVA) decreases vapour usage. Despite this, the table suggests 
that Propofol may not be an environmentally friendly choice. It has the highest PBT index value 
of 9. (See Table 3) Propofol is an environmental hazard because it does not degrade, 
accumulates in fat, is toxic to aquatic organisms, and requires incineration to be destroyed. (12) 
 

 
Table 3: Environmental risk and Eco-toxicity associated with Anaesthetic Drugs. Adapted from Propofol 

wastage in Anaesthesia. Mankes, Rusell (12) 
 

These factors pose various questions regarding environmental, cost and safety impact in our daily 
practice. Currently, there is not enough data to answer them. 
 
There have been various suggestions to reduce wastage: 

1. Drug splitting while avoiding cross contamination. Hospital pharmacy services are able to 
divide doses in prefilled syringes.  

2. Selection of the smallest vials/ampoule feasible. An estimate of the drug required should 
be made, taking into consideration the level of stimulation, duration of case and patient 
tolerance. If the most appropriate size vial is not available, the pharmacy may be contacted 
to address this as a systems improvement. (4) (9) 

 
Another point of note is the routine preparation of emergency drugs, a practice handed down to 
every generation of anaesthetists. We have been trained to draw up emergency drugs each 
morning, in preparation for adverse outcomes and patient safety. This routine practice, including 
the manner in which emergency drugs are prepared, may contribute to a large amount of waste.  
The commonly drawn up emergency drugs include phenylephrine, ephedrine, adrenaline, 
atropine and succinylcholine. Often phenylephrine and adrenaline require double dilution.  
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Every theatre drug trolley would look like this: 

 
Image taken from (9) 
 
This simple practice poses two risks to patient safety: 

1) Increased drug waste and subsequent environmental impact, and  
2) A risk of drug contamination when appropriate procedures are not followed.  

 
We discard unused drugs at the end of the day, thus beginning its journey into our water supply. 
There are at least two effective ways to reduce waste for these drugs that seem unlikely to 
diminish patient safety: 

• Reduce the number of drugs routinely drawn up. For example, atropine is rarely used and 
can be rapidly accessed in a code situation. 

• Barcoded, prefilled syringes may reduce drug errors and drug wastage 
 

There is no evidence to support that having numerous drugs drawn up or the need to draw a drug 
in an emergency is more likely to lead to drug administration errors (9). A concerted effort should 
be made to have a drug trolley like this: 

 
Image taken from (10) 
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PROPER PHARMACEUTICAL WASTE DISPOSAL 

 
In the United States, anaesthetic drugs are disposed in the following way (4): 

• Acutely toxic ‘‘P-listed’’ drugs (e.g., epinephrine and nitroglycerin) in a black bin, and 
require the most costly and energy-intensive processing (high heat incineration.)  

• The vast majority of anaesthetic drugs may go into a ‘‘non-RCRC’’ (The Resource 
Conservation and Recovery Act) bin, which is ‘‘purple’’ or ‘‘purple/white,’’ also destined for 
incineration (at a lower temperature.)  

• Opioids may be managed by using bins with stabilizers so they are ‘‘no reclaimable,’’ and 
then instead discarded either to landfills or incinerated.  

• Propofol should be managed through incineration only, as is recommended by the 
manufacturer.  

 
Guidelines set out by the KZN Department of Health separate medicine up to and including 
Schedule 4 and Schedule 5 and 6 medicine (18).  
According to this policy, medicines and scheduled substances for disposal should be separated 
into six types and labelled accordingly: 

a) Solid dosage form; 

b) Creams, ointments and powders; 

c) Ampoules and liquids (contained in glass); 

d) Aerosols; 

e) Cytostatic and cytotoxic medicines 

f) Scheduled 5 and 6 substances.  

Medicine containing Schedule 1, 2, 3, and 4 substances may be destroyed in the presence of a 
pharmacist or an authorised person in charge of a place where medicines and scheduled 
substances are kept.  
 
This policy outlines the following disposal methods and make use of Green Specibins provided 
by a contracted disposal company (18) (19). This applies to schedule 5 and 6 drugs as well: 

• Substances that have the potential to react with others must be disposed in separate 
containers.  

• Medicines packed in PVC blister packs must be removed from the blister packing before 
disposing them in the Green Specibin. The blister packaging must be discarded with the 
general waste in black bags.  

• Liquid medicines must be disposed in their bottles into the Green Specibins. 

• Aerosol dispensers must be stored separately in black plastic bags. The bag should be 
marked “Waste aerosol dispensers” and must be easily identified from general waste. 

• Cytotoxic substances must be packed separately from other waste. Green Specibins must 
be used. These containers must carry a cytotoxic hazard label.  

Once the Green Specibins are filled to the correct level, they must be permanently closed, 
preventing the reopening of the container. 

The sealed Green Specibins are then labelled with a unique reference number, which is kept on 
record by the pharmacy. The Pharmacy Manager will liaise with the Institution’s Waste 
Management Officer to contact the contractor and arrange for the collection and disposal of the 
waste with copies of its contents (18). (See Appendix A) 
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ENVIRONMENTAL SUSTAINABILITY IN PERIOPERATIVE SETTINGS AND OPERATING 
ROOM DESIGN 
 
An ideal method to limit environmental impact would be operating room design and health care 
facilities. Green design guidelines have been offered by the Leadership in Energy and 
Environmental Design (LEED) and Green Guide for Health Care. LEED is a non-profit 
organization that certifies environmental sustainable businesses, homes, hospitals and schools 
through a Green Building Rating system (20). They are involved in promoting green practices 
through implementing performance criteria. LEED certifies buildings according to the 
sustainability of the site, water efficiency, energy use and impact on the atmosphere, materials 
and resources, indoor environmental quality, and innovation and design (20). It has the added 
benefit of offering clear examples of how goals to these programs can be achieved. Specific LEED 
certification criteria for health care is still in development.  
 
 

LEED Criteria (Adapted from www.usgbc.org. (20)) 
Features of a 
Sustainable Site 

LEED certification points in this area depend upon evaluation of factors such as: 

• site selection,  

• site development (protecting habitat, maximizing open space),  

• alternative transportation  

• storm water design, and  

• light pollution 

Water Conservation A reduction in water use is an important aspect for certification. 

• Low-flow fixtures should be utilized in urinals, toilets and showers; and 
sensing “turn off” devices should be used at sinks.  

The design should consider reclaiming water that does not interfere with patient 
safety, infection control and operative sterility.  
The building will be rated for efficient use of water in: 

• landscaping,  

• continued water use reduction, and  

• waste water technology. 

Energy 
Conservation 

Energy performance determined by energy and atmosphere evaluation 
Points are based on several benchmarks including: 

• optimal energy efficiency,  

• the use of onsite renewable energy,  

• monitoring and tracking usage, and  

• Natural power source usage such as wind or solar power.  
The use of natural lighting is encouraged  
When artificial lighting must be used, motion sensors can help conserve energy. 
Light emitting diode (LED) bulbs are now available for use in O.R. surgical 
lighting.  

Use of Low-Impact 
Materials for 
Construction 
 

Materials and resources should encourage the use of eco-friendly material and 
includes the storage/collection of recyclable materials. Additional points are 
given for: 

• Building reuse (maintaining existing walls, roof, etc.),  

• construction waste control,  

• materials reuse, and  

• Use of recycled, regional, or renewable materials.  
 

Air Quality LEED certification requires the building to meet two prerequisites for indoor 
environmental quality:  

• minimum indoor air quality and  

• the control of tobacco smoke. 
It is then evaluated for monitoring outside air delivery, enhanced ventilation and 
low-fume materials (glues, paints, flooring systems, wood products).  
Factors such as temperature comfort, daylight and views are also rated. 

http://www.usgbc.org/
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Creativity and 
Innovation in Green 
Design Scores 
Points 

Innovation in design awards credit is granted to projects that demonstrate 
quantifiable environmental benefit through new strategies and techniques not 
specifically addressed in the LEED rating system.  
Anaesthetic gas waste discharged into the atmosphere is currently not 
regulated.  
Inhaled anaesthetic reclamation systems under development will be helpful for 
reducing or neutralizing waste gases.  

 
 
PERIOPERATIVE GREENING MANUAL 
 
The benefits of reducing costs and the burden on the earth’s resources has shone the spotlight 
on renewable energy and reusable products. A range of devices and processes are currently 
available to decrease the ecological footprint of perioperative areas (9). This includes: 

• Single-use device (SUD) reprocessing 

• Reusable versus disposables: gowns, surgical drapes, basins, pulse oximeter probes 

• Operating room (O.R.) kit formulation 

• Waste Anaesthetic Gas Scavenging Systems 

• Energy efficient lighting and thermal comfort 

• Regulated medical waste (RMW) minimization/segregation 

• Recycling blue sterile wrap or substituting wrap with reusable hard tray cases 

• Recycling of medical plastics 

• Green cleaning/proper disinfection in a surgical setting 

• Medical equipment and supplies donation 

• Battery recycling 
 
The ASA have produced a manual, Greening the OR, to guide the establishment of an eco -
friendly theatre set up. This involves: 

1. Raising awareness 
2. Assembling a Green Team 
3. Operating Room Recycling Programs 

 

Raising Awareness 

 
The success of a successful Operating green room is dependent on awareness. Green 
ambassadors can bring awareness by speaking at physician, nursing and staff meetings. A good 
starting point is pointing out what is already being implemented at the institution. 
Once the benefits of eco-friendly behaviour has been highlighted to theatre personal, the topic of 
greening the O.R can be broached. The significance of guidelines to maximize benefits and 
minimize risks of infection control. During the initial presentations, personnel maybe recruited to 
help with the educational campaign. Feedback should encourage cultural changes and insight for 
improvement. The information obtained can be assimilated and distributed in formal presentations 
or colourful posters in theatre and via email reminders (9). 
 

Assembling a Green Team 

 
Most hospitals do not have a sustainability co-ordinator, yet there may be many people with an 
interest in environmental sustainability. Each department will need to elect a “go-to” person for 
development of sustainability projects. These individuals can designate themselves as “green 
champions.” (10) (See Appendix A.) 
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The green champion will be responsible for the following: 
a) Identify opportunities 
b) Educate staff 
c) Monitor progress 
d) Report or collect statistics 
e) Re-educate personnel 

 
The following areas of the hospital will need to participate: 

• All phases of perioperative nursing leadership 

• Anaesthesiology department 

• Building services 

• Hospital administration 

• Housekeeping 

• Purchasing 

• Scrub technicians 

• Surgery department 
 

Operating Room Recycling Programs 

 
Approximately 60% of the anaesthesia general waste can be recycled. Many pieces of surgical 
equipment and anaesthesia supplies are made of recyclable material such as plastics, paper, 
glass and metal. One of the greatest barriers to recycling material from the OR is the concern of 
infectious contamination (9). The concerns stem from: 

• Exposure to bodily fluids, particularly in the situation of workers in recycling facilities who 
manually sort material  

• Recycling facilities will not accept material that has been in contact with a patient.  

• Recyclable materials contain residual medications and materials that must be handled as 
hazardous waste.  

• Current recycling technology cannot separate hazardous material from recyclable 
products. 

 
Medical plastic recycling programs in the operating rooms can be established. The packaging 
material for anaesthesia and surgical equipment contains plastics that can be recycled. The “blue 
wrap” used to cover sterile equipment is made of a plastic resin called polypropylene and is fully 
recyclable. Almost every piece of anaesthesia equipment is wrapped in opaque or clear soft 
plastic material that can be collected and combined with blue wrap for recycling. Equipment is 
often packaged in Tyvek®, which is made of a fully recyclable plastic fibre material. Tyvek® is 
used to package medical equipment because it acts as an effective bacterial and moisture barrier 
(9). 
 
The cardboard packaging (glove boxes, local anaesthetic boxes, equipment boxes, etc.) can be 
recycled. The boxes should be kept separate from wet saline bottles or trays as wet paper and 
boxes cannot be recycled. Recycling bins in anaesthesia workrooms and other stock rooms 
create an easy way to collect small boxes and sheets of paper (9). 
 
Glass can be recycled. However, the low supply and expense involved with collection and 
transport may not be worth the intraoperative collection. 
 
Clean disposable medical equipment that was intended for use on patients but was not used 
(clean laryngeal mask airways, clean suction tubing, oral airways, gloves, etc.) should not be 
recycled. The recycling facility cannot ensure the equipment lacks bodily fluid, and fear of 
contamination may cause the entire recycling load to be rejected.  
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Closing the recycling bags or bins before the patient enters the room decreases the risk of 
infectious contamination. Hospital regulations and operating room nursing societies often require 
that all waste remain in the operating room suite until the conclusion of the case to ensure that 
the trash can be inspected if sponge, needle or equipment counts are incorrect. Recycle bins will 
need to remain in the room until the wound is closed. 
 
 

STEP-BY-STEP GUIDE: HOW TO START AN INTRAOPERATIVE RECYCLING PROGRAM 
FOR PLASTICS AND/OR PAPER 

 
The establishment recycling programs in the operating room requires planning and motivation 
while ensuring the safety of patient and personnel. The following steps have been adapted from 
the ASA Greening the OR guideline (10): 
 

Step Contact Point Objective 
Step 1 Contact your institution’s 

environmental or waste 
management services.  

• Ask them to contact the hospital’s recycling facility  

• Find out if they will accept clean soft plastics or paper from 
the operating room  

• Emphasize the process for collection will ensure that the 
collected items are free of hazardous materials and bodily 
fluids.  

• The recycler may want to meet with operating room 
personnel to take inventory of potentially recyclable items 
and observe the steps involved in collection. 

Step 2 Find out from 
environmental services 
what materials are already 
being recycled at your 
institution and how this 
process could be safely 
extended to the operating 
room.  

• Determine which plastics (numbers 1-7) can be recycled 

• Determine if plastic and paper can be collected in the same 
bag to be sorted later at the recycling facility.  

• Ask about color-coding and how to obtain the proper 
coloured bins or bags for recycling in the O.R. The selected 
colour should easily distinguish O.R. recyclables from 
hospital wide recycling, linen and general solid waste. 

• Color-coding must be integrated across this institution so that 
the loading dock personnel can quickly identify where the 
waste should be sent.  

• Bags should be coloured and transparent to facilitate visual 
auditing of the material.  

• Determine who will deliver the recycling bags, who will 
accept them and where they will be stored. 

Step 3 Contact director of 
perioperative services  

• Determine if green initiatives already exist in the O.R.s.  

• Determine the best way to implement recycling of paper and 
plastic.   

• Ask about recycling bags versus recycling bins.  

• Determine an actual plan for recycling in the O.R. that will not 
overwhelm staff. Collection should be as simple as possible.  

• It may be easier to collect only plastics in the O.R. and 
paper/cardboard from stock rooms.  

• Seal the green bags to prevent contamination but keep them 
in the O.R. until the final instrument count is deemed correct. 
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Step 4 Promote awareness • Prepare small posters for each O.R. demonstrating which 
plastics are recyclable and which are not. Pictures work best.  

•  Prepare a short slideshow talk describing the importance of 
recycling, the information you learned from talking to waste 
management, and the plan you have developed with the 
perioperative director for instituting a recycling program. 

• Give short talk at meetings 

Step 5 Contact the directors of 
housekeeping, materials 
management, 
environmental or building 
services, and perioperative 
nursing, anaesthetic head. 

• Ask the directors to help recruit personnel who will serve as 
a “green champions.”  

• Green champions must be willing to develop, train and audit 
the recycling program. 

 

Step 7 Green team members 
Meeting  
 
 

• Discuss the logistics of an intraoperative recycling program. 

• Reiterate the benefits of recycling.  

• Recyclable materials also have value, they can be sold to the 
recycling facility to defray transportation and labour costs of 
other trash materials.  

• Enlist green champions to encourage and assist recycling in 
the O.R., give them specific areas to focus on.  

• The green champion may want to set up small meetings with 
O.R. clusters, technicians, nurse anaesthetists, physicians, 
etc., to review the program and get feedback. 

Step 8 Develop training materials.  • The green champions should create training materials that 
clearly describe each department’s role and areas to 
contribute.  

• Materials should also emphasize that soft plastics and paper 
must be free of bodily fluid contamination.  

• Perceived contamination must also be avoided.  

• Do not collect materials that are intended for contact with 
bodily fluids such as unused IV tubing, gloves, endotracheal 
tubes, oral airways, etc.  

• Environmental services should collect statistics. The amount 
of recyclable materials diverted out of the solid waste stream 
should be reported back to the staff. 

Step 9 Distribute training 
materials.  

• May include periodic live presentations, O.R. posters, written 
documents or reminders distributed automatically via email. 

 

  

SHARPS CONTAINERS 

 
It is imperative that needles, blades, razors, broken glass, etc., be discarded in sharps containers. 
Unfortunately, during busy times it is tempting to discard other wastes, such as gloves, 
endotracheal tubes, paper and other regular waste in the sharps container.  The collection of 
sharps container waste is very expensive and everything in the sharps container must be treated 
with harsh chemicals that are not environmentally friendly. Green champions should encourage 
proper use of the sharps containers and may want to include this topic with educational materials. 
(9) (19)(See Appendix A) 
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AN INDIVIDUAL IMPACT 
 
One could argue that fixating on the environmental impact of anaesthetic gases ignores other 
areas in which individual and clinicians can contribute towards the sustainable goals. Broad 
examples of this include: 
 

• keeping up-to-date with recent developments; 

• prescribing antibiotics according to local guidelines;  

• reducing variation in practice and getting treatments or procedures right the first time; 

• encouraging the consumption of less alcohol, less meat, and promoting increased 
exercise; 

• working with an organisation’s quality improvement team to accelerate the adoption of lean 
working practices;  

• avoiding the use of intravenous drugs when possible, since the sterilisation of intravenous 
drugs increases their carbon footprint above oral alternatives;  

• reducing, reusing, recycling, and disposing of waste correctly;  

• collaborating with others towards the common purchasing of bulky or high-volume items to 
reduce transport emissions; 

• encouraging patients to take responsibility for their own health; and  

• Discussing resuscitation decisions with the patient at an early stage, to ensure that 
resources are not being used to provide treatment that the patient does not want. (4) (9) 
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CONCLUSION 
 
“The greatest threat to our planet is the belief that someone else will save it” – Robert Swan, 
Author. 
 
The benefits of environmental sustainability are multiple. Not only does it secure resources for 
generations to come but is cost effective. Sustainable anaesthesia can be achieved in our 
everyday practice by merely recycling, reusing and reprocessing.  
 
 
 
 
 
 
 
 
 
 
 



APPENDIX A: TYPE OF WASTE AND DISPOSAL CONTAINER (19) 

 

Type of Waste Description Container 

Sharps Waste 
Solution 

• Considered as hazardous healthcare risk waste 

• Refer to items that could puncture or cut, such as needles, 
blades, knives, broken glass, saws, amino hooks 

•  Colour-coded, SANS aligned and SABS / UN approved, 

• Available as reusable and single use, varying in size depending 
on the volume of sharps waste generated on site.  

• Daniels Sharpsmart reusable container: 
✓ Reduces plastic waste to landfill by 3.5 tons 
✓ Eliminates the manufacturing and landfilling of 4 

691 single use containers 
✓ Proven to be the world’s safest sharps 

management system 

 

Infectious 
waste solution 

• Single use box sets and reusable box sets (RUCs) are used to 
contain infectious materials that could transmit infectious agents 
such as gloves, bandages, nappies, dressings and swabs.  

• All box sets must be lined with a red bag then sealed once 3/4 
full. 

• Biohazardous tape required to seal the box set once full 

 

https://www.danielscompass.co.za/
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Pharmaceutical 
waste solution 

• Disposal of expired, unused, spilled and contaminated 
pharmaceutical products must be separated for disposal by 
their allocated schedules and further separated into their six 
types.  

• Schedules 5 & 6 require special authorisation from the National 
Department of Health – Law Enforcement Unit prior to collection 
treatment and disposal.  

• Separate barcoded schedule 5 & 6 stickers for identification and 
tracking 
 

 



Anatomical 
Waste Solution 

• Used to contain organs, tissues, body parts, non-viable 
foetuses, placentas, blood and bodily fluids from patients.  

• The anatomical / pathological waste should be placed into a red 
bag which is cable-tied and placed into the appropriately sized 
red anatomical waste container.  

• Separate barcoded anatomical waste sticker for large 
amputation identification and tracking. 

• Anatomical waste should be recorded at source into the 
anatomical waste register / human tissue register 

 
Cytotoxic 
Waste solution 

• Extremely hazardous  

• Can only be treated via incineration.  

• Includes any residual cytotoxic medication that remains 
following patient treatment and any materials or equipment 
potentially contaminated by cytotoxic such as unused cytotoxic 
pharmaceuticals, sharps, syringes, IV drip sets, ampoules, 
vials, gloves etc.  

• May sometimes also include vomit, urine or faeces from 
patients treated with cytotoxic medicine.  

• Cytotoxic waste is to be placed into single use sharps 
containers and pharmaceutical containers. A barcoded 
cytotoxic sticker placed thereon.  

 

Notes • Unique barcoded numbers are provided for tracking and traceability 

• Containers are SANS aligned, SABS / UN tested and approved 

• Single use containers do not contain PVC 

• Available in various sizes dependent on needs and volume of waste generated 
 



APPENDIX B: Anaesthesiology Sustainability Checklist 



FOR MORE INFORMATION: 
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