
Health Care without Harm – A Case for the Recovery and Recycling of 
PVC Waste from the Health Care Environment 
 
Delanie Bezuidenhout, CEO: Southern African Vinyls Association. South Africa. delanie@savinyls.co.za 
 
 
ABSTRACT 
 
In the past two decades there has been a greater focus on ensuring that waste materials are managed 
properly in order to protect public health and the environment.  Health care facilities have different waste 
requirements than other types of businesses and the question remains: “Can health care facilities also go 
green?”  
 
The use of Polyvinyl Chloride (PVC) in medical devices has proved indispensable in reducing the risk of life-
threatening and health care-acquired infections.  As a result, today almost 30 percent of all plastic-based 
disposable medical devices are made from PVC which is highly recyclable. 
 
A large number of case studies and research projects have been conducted regarding the separation of 
recyclables from general and health care risk waste with the purpose of reducing both waste management 
costs and the impact of the health care facility on the environment. 
 
The Southern African Vinyls Association (SAVA) is in the process of establishing such a pilot project 
whereby PVC medical waste will be diverted from landfill contributing to the vision of “Zero Plastics to 
Landfill”. 
 
DEFINITIONS 
 
Definitions according to The National Health Act, 2003 

· “health care general waste” means the non-hazardous components of waste generated by a 
generator and can include liquids, but excludes: 

(a) Health care risk waste; and 
(b) Health care waste generated from isolation wards. 

· “health care risk waste” means waste capable of producing any disease and includes but is not 
limited to the following: 

(a)  Chemical waste; 
(b) Cytotoxic waste; 
(c) Genotoxic waste; 
(d) Infectious waste; 
(e) Isolation waste; 
(f) Laboratory waste; 
(g) Pathological waste; 
(h) Pharmaceutical waste; 
(i) Radioactive waste; and 
(j) Sharps waste. 

· “health care waste” means waste generated at a health establishment and includes both health care 
general waste and health care risk waste. 

 
 
1. INTRODUCTION 
 
In the past two decades there has been a greater focus on ensuring that waste materials are managed, 
reduced, reused, recycled, and disposed of properly in order to protect public health and the environment.  
Businesses, including health care facilities, are encouraged to help reduce waste by purchasing products 
that are durable, repairable, recycled, recyclable and/or have minimal packaging, and to find other uses for 
surplus goods instead of throwing them away. However, health care facilities have different waste 
requirements than other types of businesses and the question remains: “Can health care facilities also go 
green?”  
 
An ageing population is expected to help drive global demand for medical polymers from 4 901 kilo tons in 
2013 to 7 149 kilo tons in 2020, a compound annual growth rate of 5,6 percent.  It is also expected that 
conventional materials such as glass and metal in medical devices will be continuously replaced by high 
performance polymers such as PVC and polypropylene  (Plastics & Rubber Weekly, 2014).  
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2. LEGISLATIVE FRAMEWORK 
 
Legislation in South Africa provides a framework for integrated health care waste management and requires 
the implementation of the waste management hierarchy as illustrated in Figure 1 below.  In the first tier of the 
waste management hierarchy it is expected of waste generators to avoid or reduce waste.  If this is not 
possible, practices to recover, re-use or recycle waste should be implemented.  The treatment, disposal and 
remediation of waste are seen as last resort options. 
 
 

 
Figure 1: The Waste Management Hierarchy 

(Waste Act: 2008) 
 
Recycling is a common method for reducing waste as it diverts waste from landfill, reduces waste disposal 
costs and in some instances generate revenue from the sale of recyclables.  It also provides participants with 
an opportunity to be a good steward of the environment.  Furthermore, the polluter pays principle holds the 
generator of health care waste responsible for the safe handling and sound management of this waste 
stream, from time of generation until time of final disposal in an environmentally sound and healthy way 
(Waste Act, 2008). 
 
 
3. HISTORICAL WASTE MANAGEMENT PRACTICES IN THE HEALTH CARE ENVIRONMENT 
 
Due to the fact that the HIV/AIDS epidemic was poorly understood in the mid 1980s, the most cautious 
approach for dealing with hospital waste was followed and all waste was treated as suspect.  This practice 
continued to the mid 1990s when new efforts were made to redirect waste management behaviour and today 
we know that only a few items are actually suitable for disposal in health care risk waste containers, usually 
a red bag or bin.  
 
Hospitals generate large quantities of health care risk waste which is commonly incinerated or sterilised and 
then landfilled.  The cost of disposing of health care risk waste is high. A solution could be to minimise the 
amount of health care risk waste generated, or diverting a significant amount of general health care waste 
that is currently found in the health care risk waste stream away from incineration to recycling by introducing 
proper waste separation practices. 
 
 
4. HEALTH CARE WASTE MANAGEMENT – A CHANGING LANDSCAPE 
 
It’s not just that hospitals, doctors’ offices, clinics and other health facilities generate large quantities of 
garbage each year. Within the large quantities of garbage are untold numbers of unused disposable medical 
devices, as well as used but recyclable supplies and equipment, from excess syringes and gauze to surgical 
instruments.    
 
This problem, fuelled by a shift towards the use of disposables that made it simple to keep treatment 
practices sterile, has been an open secret for years, but getting the health care industry to change its habits 
has not been easy. Only recently has the industry begun grappling with the amount of waste it generates, 
and one reason is that financially stressed hospitals are seeking ways to cut costs. 
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Over the past decade, a large number of case studies and research projects have been conducted in the 
national and international arena regarding the separation of recyclables from general and health care risk 
waste with the purpose of reducing both waste management costs and the impact of the health care facility 
on the environment.  Conceptually, the South African health care industry is as advanced as its international 
counterparts, but the issue of separation at source and “practicing green health” has not yet been adopted by 
any of the major health care groups locally.   
 
 
5. THE USE OF PVC IN THE HEALTH CARE ENVIRONMENT 
 
PVC is a versatile plastic that has been used for medical applications for more than 50 years. It has passed 
many critical tests and gained acceptance by health regulators internationally and is now the most widely 
used polymer in pre-sterilised single use medical applications. 
 
PVC is commonly used in a wide range of medical applications for screening, diagnosis, treatment and care, 
as well as in the creation of safe health care environments.  PVC has made it possible for a patients and 
health care professionals to access a wide range of medical applications with optimal technical performance, 
safety and comfort in use.  In addition to their versatile nature, PVC health care applications can easily be 
sterilised while keeping their key properties, such as resistance (to tears, scratches and kinks) and flexibility. 
The use of PVC in both single and multiple-use medical devices has proved indispensable in reducing the 
risk of life-threatening and health care-acquired infections.  As a result, today almost 30 percent of all plastic-
based disposable medical devices used in hospitals are made from PVC.  PVC waste is highly recyclable 
and can be recovered as a valued raw material to make other secondary products, such as industrial and 
garden hoses, vinyl flooring and carpet backing. 
 
PVC is used in various health care applications such as: 
 

· IV and Blood Bags 
· Surgical and examination gloves 
· Inflatable splints 
· Inhalation masks and tubing 
· Blister packs for pills and tablets 
· PVC coated mattress covers – hygienic and easy to clean 
· Easily fabricated oxygen tents, relying on the welding characteristics of PVC combined with good 

transparency 
· Water and drainage pipes 
· Fire-resistant cabling in electrical and telecommunications equipment 
· PVC flooring and wall cladding 
 
Unlike most PVC applications, the majority of PVC medical devices are short term, “single-use” products. 
 
Hospital waste management processes have been improved over the last decade to make incineration 
sustainable and efficient. In addition, recent experiences have shown that recycling of medical waste has the 
potential to be successfully implemented in health care settings like hospitals, thereby contributing to the 
efficient use of resources, while improving cost-efficiency. 
 
Concerns have been raised about the potential emission of waste substances from PVC incineration. The 
production of waste substances depends on incineration conditions. In modern, well-run incinerators, these 
substances are appropriately managed on the basis of the strict procedures and standards. 
 
 
6. THE RECOVERY OF PVC FROM HEALTH CARE WASTE 
 
The economics of plastics recycling at hospitals are a function of the “avoided costs” associated with 
decreased disposal, the internal costs of setting up and operating a hospital recycling programme, the 
external costs to handle, transport and process the recyclables, and the revenues from the sale of the 
materials. These economics will differ for each player in the recycling loop – the hospital, the handler or 
processor and the reclaimer. 
 
Recovering PVC can be a cost neutral situation for hospitals.  The recovery of PVC is good in predictable 
work-flow situations.  However, the motto: “If in doubt, leave it out!” always applies! 
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According to the Australian Vinyls Council, there are various challenges to any recovery operation and 
behaviour, storage space for waste bins and the logistics of moving waste is seen as the most prominent.  
However, through various pilot projects we have learned that these challenges can be overcome by good 
planning, ongoing education, and constant liaison with the waste management team and by having a project 
champion on site. 
 
Due to the unique challenges within the waste management environment in health care facilities, any pilot 
project should take the following into consideration: 

· Infection control 
· Resistance to change 
· Contamination by other materials ie rubber bands, metal pieces. 

 
Implementing a successful PVC recovery programme at a health care facility could have various advantages 
for the facility, including: 

· Improved environmental compliance 
· Enhanced community relations by demonstrating a commitment to environmental protection 
· Economic benefits resulting from pollution prevention products that reduce and recycle waste 
· Avoidance of long-term liability 
· Positive press coverage for the health care facility 
· Increased employee morale resulting from a healthier work environment 

 
 
7. PILOT STUDY SHOWS PATH TO SUCCESS 
 
Australian health care consumes over 50 million IV fluid bags a year made from PVC as well as significant 
quantities of tubing and oxygen masks. That is equivalent to over 2 500 tons of material but represents only 
a fraction of all the plastics consumed in single use, disposable products in hospitals. Each ton of recycled 
PVC produced will replace about one ton of virgin PVC compound used in new products (McMillan, 2014). 
 
A pilot PVC Recovery in Hospitals programme, launched by the Australian Vinyls Council at Western Health 
Victoria in 2009, demonstrated that specific PVC medical products can be separated relatively easily by 
hospital staff after use and recovered for recycling into new products such as industrial house and non-slip 
floor mats.  
 
During the pilot project, it was estimated that plastics account for about one third of the hospital’s general 
waste, most of which was sent to landfill. Of that plastic waste, PVC is estimated to represent about 25 
percent. Therefore, the potential for plastics recycling in hospitals appears significant. 
 
The trials showed that with clear guidance to help recognise recyclable waste streams, change current 
behaviours and set up appropriate systems, they were able to recover tons of PVC medical product waste 
from hospitals and divert it from landfill. 
 
According to the Australian Vinyls Council CEO, Sophi MacMillan, the trials showed educating hospitals is 
vital if recycling is to be successful. The Australian Vinyls Council collaborated with hospital staff, recyclers, 
the New South Wales and Victorian governments and Sydney-based medical product manufacturer, Baxter 
Healthcare (Pty) Ltd, to create educational tool kits which includes a short video, training slides and step-by-
step guides.  
 
The programme now operates in six hospitals and medical centers, including a dialysis center. Another two 
hospitals are in the early stages of implementing the programme and four more registered interest online.  
Although only 15 000 kg of PVC waste has been recycled since 2009, the recycling rate is increasing 
significantly. 
 
 
8. CONCLUSION 
 
Plastics account for about one third of a hospital’s general waste, most of which is sent to landfill.  PVC is 
widely used in health care in IV fluid bags, tubing, oxygen masks and blood bags.  The PVCMedAlliance is 
the PVC industry chain platform to raise awareness and to promote informed decisions about the use of PVC 
in health care delivery.  PVC recycling programmes exist and as a member of the global PVCMedAlliance, 
the Southern African Vinyls Association (SAVA) is in the process of establishing a pilot project similar to that 
of the Australian Vinyl Council, whereby PVC medical waste will be diverted from landfill and used in the 
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production of new products such as industrial and garden hoses, vinyl flooring and carpet backing.  The 
purpose of the pilot project will be to contribute to the vision of “Zero Plastics to Landfill”. 
 
 
REFERENCES 
 
Cascadia Consulting Group. 1992. Hospital Plastics Characterisation and Recycling Feasibility Study. 

[Online]. http://www.americanchemistry.com/plastics/sec_content.asp?CID=1593&DID=6056. Retrieved 

on 6 July 2010. 

Waste Act. 2008. South Africa. South African National Environmental Management: Waste Act. Department 

of Environmental Affairs and Tourism. Pretoria: Government Press.  

McMillan, S. 2014. PVC Recovery in Hospitals. Australian Vinyls Council: Paper presented at Brighton 

PVC2014. 

The National Health Act. 2003. Regulations Relating to Health Care Waste Management in Health 

Establishments: Act No 61. Pretoria: Government Press.  

Plastics & Rubber Weekly. 2014. Global Polymer Demand set to grow 5.6% annually. [Online]. Available 

from: www.prw.com/subscriber/newsmail2.html?id=5286. Retrieved on 21 July 2014. 

 PVC Recovery in Hospitals. 2009. PVC Recovery Initiative Launched to Divert Recyclable Plastic Hospital 

Waste from Landfill. [Online]. Available from: http://vinyl.org.au/resource-centre/news. Retrieved on 

25 March 2013. 

 

Bezuidenhout, D. Proceedings of the 20th WasteCon Conference
6-10 October 2014. Somerset West, Cape Town

392 Institute of Waste Management of Southern Africa


	Contents
	Disclaimer
	Organising Committee
	Review Process
	SEARCH
	Energy
	Life Cycle Assessments of Energy Recovery from the Organic Fraction: Bio-Methane or Bio-Hydrogen, for Vehicle Fuel or for Electricity?

	Social Elements
	Impact of Informal Private Sector in Integrated Solid Waste Management (ISWM) in Ibadan, Nigeria - A Developing Country
	Towards a Sustainable Incremental Waste Management System in Enkanini Informal Settlement

	Integration
	e-Waste: Job Creation Potential in the Automotive Sector

	Sustainability
	Geotechnical Application for Expanded Polystyrene Waste 

	Regulation
	Guidance on the Regulatory Framework to Facilitate the Implementation of Alternative Waste Treatment Technologies
	The Impacts of Regulation on Business in the Waste Sector: Evidence from the Western Cape
	Understanding the South African Waste Sector: The Economic and Employment Opportunities it Provides
	The Evolution of the Regulatory Function of Waste Management Facilities within the Western Cape by the Department of Environmental Affairs and Development Planning

	Awareness
	All Wired for E-Waste
	The Case Study of an e-Waste Service Provider Alliance – How to Grow a Responsible e-Waste Collection and Treatment Service for Southern Africa

	Technology
	Protection of Groundwater beneath Waste Containment Facilities: Possible Solution to the Diffusion of Volatile Organic Compounds through Composite Landfill Liners
	Beyond the Well – The Landfill Gas to Electricity CDM

	Management
	Diverting Household Waste from Landfill: Best-Practice Separation-at-Source Recycling amongst some Western Cape Municipalities
	The Identification and Risk Evaluation of the Historic Landfills in the City of Cape Town 
	A Practical Approach to Address the Lack of Municipal Waste Management Quantification Systems at Municipal Waste Management Facilities, in the Western Cape
	Towards Sustainable Biogas Management, how does South Africa compare?

	Industry
	The Development of Industry Waste Management Plans within the Consumer-Formulated Chemicals Sector: An Overview of Practical Experiences in the Western Cape, South Africa
	Developing the Waste Economy in the Western Cape: Industry Status Quo and Challenges
	Waste Characterisation and Recycling Potential in Stellenbosch

	Technical
	Inversely Unstable – The Lining of Steep Landfill Slopes in South Africa
	The Use of Geosynthetics in Mining Works
	Rehabilitation of an Abandoned Open Cast Mined Area: From an Open Cast Pit to a Waste Disposal Facility - A Case Study

	Alternatives
	The Potential for Waste-to-Energy in the Western Cape: A 2040 Outlook
	An Investigation of Waste Tyre Shreds as Reinforcement Material for Typical South African Sandy Soils

	Economy
	Development of the Waste Economy in the Western Cape: A Decision Support Tool for Integrated Municipal Waste Management
	The Need for Practical, Effective CSI
	The Western Cape Industrial Symbiosis Programme (WISP): An Innovative Approach to Resource Efficiency and Waste Minimisation for South African Businesses
	Advanced Integrated Solid Waste Management within South Africa –  A Case Study

	Transition
	Banning the Plastic Shopping Bag in South Africa – An Idea whose Time has come
	Household Recycling Incentives – Do they Work?
	Why is Municipal Waste Management Reform so Difficult? An Analysis of Dynamic and Social Complexities

	Beneficiation
	Keep our Planet Clean: Morsjors, Litter Bug, Illegal Dumping and Littering – Team Up to Clean Up
	The Use of Waste within Steep Walls with the Support of Geogrids and Geomembranes
	The Hammarsdale Waste Beneficiation Centre in KZN: A Public/Private Partnership in Creating Green Economic Development Hubs for the Recycling Industry

	Advancements
	Improve your Business by Generating Money from Waste
	Planning and Achieving Full Beneficiation of Waste Incorporating Waste-to-Energy in a Large Metropolitan City: A Case Study
	The Integrated Model of Waste Management for Ekurhuleni – Gauteng: Towards Zero Landfill

	Transformation
	Used Oil Management – EPR in a Regulatory Environment
	The Challenge of Multiple Policy Objectives for the Transformation of Solid Waste Management: Analysis of the Situation in South Africa and Experience from Abroad in Handling the Barriers
	The Impact of the Section 24G Process on Small Recycling Businesses

	Insight
	Solid Waste Management in Harare, Engineering and Managing Facilities Progress Challenges and Opportunities
	Value-Add: Modern-day Transfer of Waste: Necessary Evil (Electron Road Transfer Facility, Durban)
	Sustainable Landfills – Can these be Achieved?
	State of the Art Methods in Measurement of Volatile Organic Compounds and Odorous Gases at Landfill Sites

	Health Care Risk Waste
	Health Care without Harm – A Case for the Recovery and Recycling of PVC Waste from the Health Care Environment
	Planning for Health Care Waste Management

	Best Practice
	Temperature Concerns around the Landfilling of Coal Ash Waste – Literature Review versus a Thermal Investigation on-site
	What is UV Radiation Exposure doing to your Liner?
	From 50 Dump Sites to 50 Waste Disposal Facilities – Challenges and Lessons Learnt

	Materials Management
	Challenges in Determining the Correct Waste Disposal Solutions for Local Municipalities - A South African Overview
	Waste Characterisation Study in Five African Countries 
	Conducting Waste Characterisation Studies within Six Municipalities of the Western Cape: An Overview of Practical Experiences
	The Value of Organic Waste to Households:  A Case Study from Cape Town
	Household Food Wastage in a Developing Country: A Case Study of Mamelodi Township in South Africa
	The Challenges in the Roll-Out of Household Hazardous Waste Drop-Offs in the City of Cape Town

	Alternatives
	Waste Derived Fuels Blending Platform – Case Study
	Effect of a Fast-Growing Consumer Culture on Waste Profile in Sub-Saharan African Cities
	Can Waste Management Practices be Adapted and Aligned to Perform as Efficiently and Sustainably as Ecosystem Services?
	Mechanical Biological Treatment – Solution or Hype?

	Materials
	Plastics Recycling in South Africa – Wired for Growth
	An Evaluation of Electronic Waste Management in Ba-Phalaborwa Local Municipality, Limpopo Province. South Africa
	Maximising Waste Utilisation at a Flexible Packaging Company
	Single Use Plastics – Are we Heading for an Impasse?
	Changing the way we Recycle Polystyrene in South Africa
	Adding Value to Recovered Paper using Fibre Fractionation

	Engineering
	Technology for Transformation – Landfill Engineering Case Study: Construction of Landfill Cholwald in Switzerland with Dense Asphalt as Lining Material
	The Waterval Waste Disposal Facility: A Construction Supervision Case Study
	Valuation of Closure Costs of Landfills as a Tool for Improving Landfill Management Practices

	Alternatives
	Formalisation of E-waste Recycling: Making it a Reality
	Recycling Economics: Savings vs Prices 

	Additional Papers
	An Integrated Waste Management Plan: The Challenge of Implementation and Management – A South African Perspective

	Posters
	Knowledge, Attitudes and Practices Regarding Sharps Disposal among Diabetic Patients using Insulin at Steve Biko Academic Hospital


