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Abstract
Infection preventionists have varying levels of involvement with
healthcare waste management and are often focused on
regulated medical waste. The categories of regulated medical
waste streams of particular interest to infection preventionists
include infectious waste, pathological waste, and sharps waste.
An effective waste management program is complex due to
numerous regulations and guidelines, evolving technologies,
expanding healthcare delivery settings, emerging infectious
diseases, and the potential for bioterrorism. Although
responsibility for the management of healthcare waste is typically
outside the area of responsibility for most infection
preventionists, they may still be affected or involved in a wide
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range of issues related to regulated medical waste management.
Safe management of medical waste continues to present a
challenge in countries with developing economies. This chapter
provides information and resources to assist the infection
preventionist with successful participation in the safe
management of regulated medical waste and associated
healthcare waste streams.

Key Concepts
Definitions of medical waste can be confusing.

Medical waste regulations and guidance should be based on
scientific analysis.

Waste management plans should include input from the
infection prevention and control program.

The infection preventionist should be aware of new technology
and emerging issues related to regulated medical waste.

A properly managed medical waste management program
reduces regulatory risk, increases staff, patient, and public
safety, and provides cost savings to the institution.

Performance improvement may be used to measure
effectiveness of waste management.

Internationally, the personnel responsible for managing
healthcare wastes can vary considerably based on country-
specific regulatory requirements and definitions.

Key Terms
See Waste Terminology subsection under Basic Principles.

Background
In the late 1980s and early 1990s, medical waste caught the
public’s attention because of the potential for medical waste to
contaminate the environment and transmit disease.1 Media

reports, some of which were sensationalistic and not based on
scientific analysis, focused on beach wash-ups and dwindling
landfill space, as well as fears regarding HIV transmission.2,  3

 Today, despite years of effort and new regulations, the
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mismanagement of medical waste continues to make headlines.4

,  5

When asked to define the risks that healthcare wastes pose to
the public and to communities, experts at the Centers for
Disease Control and Prevention (CDC) stated in 1985:

“No epidemiologic evidence suggests that most of the solid- or
liquid wastes from hospitals, other healthcare facilities, or
clinical/research laboratories is any more infective than
residential waste. […] Moreover, no epidemiologic evidence
suggests that that traditional waste-disposal practices of health-
care facilities (whereby clinical and microbiological wastes were
decontaminated on site before leaving the facility) have caused
disease in either the health-care setting or the general
community.”6

This statement remains in CDC guidelines to this day. Notably,
although there is no documented evidence of transmission of
disease to the public through healthcare waste streams, data
limitations prevent firm conclusions on risk from being developed.
6

Unfortunately, some confusion remains, compounded by
inconsistent, specific, and occasionally conflicting definitions of
“medical waste” or “infectious waste.”7,  8 This confusion is driven

by input from individuals with little knowledge of infectious
disease transmission or related microbiology.9 Documents have

been and continue to be drafted at local, state, federal, and
international levels that lack scientific risk/benefit analysis or
consistency in application.2,  9,  10

Hospitals, healthcare providers, regulators, and accrediting
bodies have recognized the potential occupational risk of disease
transmission from medical waste and therefore require caution
when healthcare personnel and others handle and dispose of
wastes.6,  11,  12 Healthcare “infectious” wastes may include

microbiological laboratory waste, hazardous waste, blood/body
fluids, sharps, pathology wastes, pharmaceutical wastes, and
certain wastes from patients who are placed in isolation.13

 Careful handling, sorting, and transportation, as well as
appropriate packaging and disposal of waste from these settings,
may help to explain the absence of infection transmission from
waste in the community.
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This chapter discusses healthcare waste from a practical and
scientific perspective, with most of the chapter focusing on
traditional “infectious” waste. However, the infection preventionist
(IP) may be involved in other aspects related to waste
management in a variety of healthcare settings. Among other
issues, IPs may be concerned with:

purchasing;

design of waste disposal areas;

reuse and recycling of medical items (such as reusable sharps
disposal containers);

handling and disposal of special types of waste (emerging
infectious and bioterrorism agents);

waste disinfection and sterilization technologies;

ecological considerations; and

assessment of a waste management plan using performance
improvement.

Accordingly, brief and pragmatic overviews of a range of waste
topics are included in this chapter to assist the IP, and resources
are provided for further consideration. Individual healthcare
facilities and services must consider applicable codes,
regulations, and guidelines prior to implementing or updating an
effective waste management program.

Basic Principles
 WASTE TERMINOLOGY
The primary constituent of healthcare waste that is traditionally of
interest to IPs is waste capable of transmitting infectious agents.
Articles on this topic offer inconsistent findings due to lack of a
standardized definition of what constitutes waste capable of
transmitting an infectious disease. Terms such as “biomedical
waste,” “regulated waste,” “red bag waste,” “medical waste,” and
“infectious waste” have been used interchangeably. The same
term may have a different definition depending on the resource.

For example, the World Health Organization defined “infectious
waste” as “waste suspected to contain pathogens and that poses
a risk of disease transmission.”13  In contrast, the Occupational

Health and Safety Administration (OSHA) Bloodborne Pathogens
Standard uses the term, “regulated waste,” which is defined as
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“liquid or semi-liquid blood or other potentially infectious
materials.”14

Categories of waste that are included in these definitions vary
from state to state and even from federal agency to federal
agency. To reduce confusion, the term “infectious waste” is used
in this chapter to refer to “waste that is capable of producing an
infectious disease.”

A common misconception is to assume that exposure to a
pathogen in wastes will likely result in infection. Pathogenic
organisms are found in many different day-to-day settings.
Ordinary garbage, bed linens, soiled diapers, and unwashed
hands are all examples of environments in which pathogens can
routinely be found both within and outside the healthcare setting.
Multiple studies have shown that although hospital wastes can
have a greater variety of organisms than residential wastes,
household wastes are more heavily contaminated.2,  15,  16,  17,  18

 Even when generated from healthcare activities, most garbage,
soiled bed linens, and diapers do not have any special handling
requirements in most instances.

For a waste to be capable of causing infection, all five of the
following specific factors are necessary:

dose,

host susceptibility,

presence of a pathogen,

virulence of a pathogen, and

portal of entry.

INFECTIOUS WASTE CATEGORIES
Many categories of infectious waste have been proposed by a
variety of associations, individuals, and agencies in the past.
However, if we strictly adhere to the preceding definition of
infectious waste, classifying infectious waste is simple and
should include the categories described in following sections (see
also Table 1 for a summary of the various infectious waste
categories).

Table 115-1 Types of infectious waste
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Infectious
Waste
Category

Examples Disposal/Management
Comments

Contaminated
sharps

Discarded needles,
scalpels, broken
glass (slides,
Pasteur pipets)

Place in an appropriate
rigid, puncture-resistant,
closeable, and leakproof
container for immediate
disposal.

Microbiological
cultures and
stocks of
infectious agents

Bacterial and viral
stocks used in
research; cultures
of infectious
bacteria
(Staphylococcus
aureus, Bordetella
pertussis,
Escherichia coli),
viruses (HIV,
Hepatitis B,
Hepatitis C), and
other
microorganisms

Use chemical, thermal
(autoclave), or
radiological (irradiation)
treatment/inactivation
prior to disposal as
nonhazardous waste.

Ship off-site as regulated
medical waste (possibly
Category A) for final
disposal if on-site
treatment is not possible.

Animal waste Tissues or blood
from research
animals infected
with infectious
agents

Evaluate for potential
zoonotic exposure risks.

Treat on-site prior to
disposal.
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Contaminated Sharps
All discarded sharps (e.g., needles, scalpels) and items that
could potentially become sharps (e.g., glass Pasteur pipettes,

Blood and blood
products

Whole blood,
serum, red blood
cells, albumin,
blood coagulation
factors,
immunoglobulins

Small amounts (blood-
tinged bandage or
dressing) present minimal
risk and are not
considered regulated
medical waste.

Blood-saturated materials
and bulk liquids are to be
collected as regulated
medical waste.

Use chemical (bleach) or
thermal treatment on-site

Bulk blood should be
solidified if being
transported on- or off-
site.

Category A
infectious waste

Hemorrhagic fever
viruses (e.g.,
Ebola), Hantavirus,
smallpox, cultures
of other agents
such as Herpes
simplex B virus

Use on-site inactivation
(autoclave or
incineration)whenever
possible.

Off-site treatment
requires shipment as a
Category A infectious
substance and
compliance with
Department of
Transportation
requirements

Pathology waste Tissue samples or
organs collected
during autopsy;
tissue specimens
collected/removed
as a result of
surgery

Formalin fixation reduces
infectious hazard
immensely.

Incineration or grinding
for sanitary sewer
discharge is usually
acceptable.

Avoid release of
recognizable human body
parts into landfill waste
stream.
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glass slides) should be considered and treated as potentially
infectious waste due to their potential to cause cuts or puncture
wounds.13 This category of infectious waste poses the greatest

risk for injuries. The risk of infection is related to contamination
with a sufficient dose of pathogenic organisms (such as Hepatitis
B virus, Hepatitis C virus, or HIV) and the provision of a portal of
entry into a susceptible host via a puncture or cut.

These devices represent a significant occupational hazard to
those handling and disposing of them.19 However, once

contaminated sharps are properly placed into appropriate rigid,
puncture-resistant containers, the environmental risk they pose is
negligible.20  (Also see   107. Minimizing Exposure to Blood and

Body Fluids .)

Microbiologic Cultures and Stocks of Infectious
Agents )
Of all the possible categories of infectious waste, cultures,
stocks, and amplified microbial populations that have not
undergone predisposal treatment (autoclaving, bleach treatment,
etc.) pose the greatest potential for infectious disease
transmission because they contain high concentrations of
potentially pathogenic organisms. Laboratory personnel should
handle discarded cultures and stocks accordingly.

Cultures and stocks may be stored in glass containers (e.g.,
tubes) that, if broken, become contaminated sharps and
therefore should be handled carefully. Microbiologic waste may
be treated on site before it is discarded (e.g., by autoclaving)
and subsequently disposed of as nonhazardous solid waste in
accordance with related solid-waste disposal regulations.21,  22

Animal Wastes
Discarded material originating from animals inoculated with
infectious agents during research, production of biologicals, or
pharmaceutical testing should be considered infectious waste.
Like microbiologic cultures and stocks of infectious agents,
animal waste materials may contain high concentrations of
pathogenic organisms. Therefore, animal wastes that fit into this
category are handled in the same manner as cultures and
stocks.

Certain tissues and bodies from animal research areas may have
special considerations for handling and disposal because of the
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potential for zoonotic microbes; each should be addressed based
on knowledge of the specific organism.21,  22

Blood and Blood Products
Blood and blood products, as defined in the OSHA Bloodborne
Pathogens Standard  14  (e.g., serum, plasma, and other

components known or suspected to be contaminated with a
transmissible agent), must be handled carefully. Small amounts
of these materials dried on dressings or other disposable items
represent an insignificant hazard once they are properly
contained because of the absence of a portal of entry and a
means of transmission.

Bulk blood, blood-tinged suctioned fluids, excretions, and
secretions are considered infectious waste because they may be
splashed onto mucous membranes or because the container may
break and become a contaminated sharp.14 These fluids may be

carefully poured down a drain connected to a sanitary sewer that
is designed for the disposal of human waste. Before disposing of
these fluids in the sanitary sewer, it is important to verify that
local regulations allow this practice, as there may be local
prohibitions on the disposal of whole blood in the sanitary sewer.

Healthcare personnel (HCP) handling blood and blood products
must follow Standard Precautions, including the use of personal
protective equipment (PPE), due to splash and aerosolization
potential. Alternative treatment methods for inactivation or
handling before disposal such as solidification of liquid infectious
waste are available.3,  6

Selected Isolation Wastes
Discarded waste materials contaminated with excretions,
exudates, and secretions from patients with highly communicable
diseases such as Ebola (classification risk group 4 by the
National Institutes of Health’s Guidelines for Research Involving
Recombinant or Synthetic Nucleic Acid Molecules) who are
treated in isolation should be classified as infectious waste.  23

 Blood and sharps originating from these patients are already
included in the preceding categories.

Pathology Wastes
Pathology wastes include human tissues and body parts that are
collected at autopsy or during surgery. Pathology wastes do not
usually fit the definition of infectious waste outlined previously.
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There is an absence of a portal of entry, and most of these
materials have been soaked in alcohol or formaldehyde and thus
seldom contain pathogens.24,  25  Incineration or grinding and

discharging into a sanitary sewer are the common acceptable
methods of treating this waste.

NONINCLUDED WASTES
HCP who are responsible for developing safe handling and
disposal practices for materials that do not meet the definitions
of infectious waste must keep in mind that the waste discharged
from healthcare institutions differs little from that in normal
households.18,  26 Many people with infectious diseases are not

hospitalized, and much of the volume of hospital created waste
does not pose a higher risk than general solid waste streams.
Thus, characterizing all waste as infectious increases healthcare
costs and creates undue confusion and concern. These impacts
of improperly classifying and managing wastes illustrate the
importance of following the regulatory definitions of infectious
waste.

WASTE-RELATED REGULATION AND
GUIDANCE
On the US federal level, several agencies have published
regulations and guidance pertaining to “infectious,” “medical,” or
“regulated” waste. OSHA and the US Department of
Transportation (DOT) have such regulations.27,  28  In addition,

both the CDC and Environmental Protection Agency (EPA) have
issued guidance documents pertaining to medical waste
management.3,  6 At the request of the US Congress, the Agency

for Toxic Substances and Disease Registry prepared and
published a comprehensive review of the public health
implications of medical waste.29

The Joint Commission includes medical waste as hazardous
within its Environment of Care Standards through several
elements of performance (EP) within EC.02.01.01 and in EP 6
under Infection Prevention and Control in Standard IC.02.01.01.11

 DNV GL Healthcare also includes requirements to appropriately
manage biomedical/medical wastes.30

The US Postal Service has laws related to sending hazardous
and biological substances through the mail.31 The Nuclear
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Regulatory Commission and the Environmental Protection Agency
have shared jurisdiction over waste that contains both biological
and radiological hazards (“mixed waste”).32 The US Food and

Drug Administration (FDA) Center for Devices and Radiological
Health has regulatory authority over selected aspects of waste
management, including the designation of sharps disposal boxes
as class II medical devices.33,  34 Table 2 describes the different

classes of medical devices as defined by the FDA.35

Table 115-2 US Food and Drug Administration medical device
classifications

Classification* FDA Definition Example
Class 1 The device is not life-

supporting or life-sustaining
or for a use which is of
substantial importance in
preventing impairment of
human health, and which
does not present a
potential unreasonable risk
of illness of injury.

Elastic bandages

Enema kits

Class 2 General controls alone are
insufficient to provide
reasonable assurance of
the device’s safety and
effectiveness, and there is
sufficient information to
establish special controls.

Surgical gloves

Contact lenses

Powered
wheelchairs

Class 3 Life-supporting or life-
sustaining device, or device
for a use which is of
substantial importance in
preventing impairment of
human health, or the
device presents a potential
unreasonable risk of illness
or injury.

Implantable
pacemaker

Automated
external
defibrillators

Source: Adapted from [35] Ref 0-35 US Food and Drug
Administration. Medical device classification procedures:
definitions. 21 CFR 860.3 (2020). Accessed January 18, 2022.
ht...
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Other agencies have regulations and guidelines related to wastes
from healthcare settings; selected entities are identified where
indicated in the chapter. (Also refer to 4. Accrediting and
Regulatory Agencies.)

In the United States, state and local governments also have a
range of regulations related to these materials. Therefore, it is
important that IPs recognize which regulations are applicable
based on the authority having jurisdiction for their healthcare
setting(s). IPs, in partnership with other institutional stakeholders
such as Environmental Services and Environmental Health and
Safety, should remain current with applicable local, state, and
federal regulatory activity within the United States or with the
authority having jurisdiction for regulatory oversight in the
international community. Figure 1 illustrates the complex
relationship between the various regulatory and accreditation
requirements and guidelines.

Figure 115-1.

The complex interplay of federal and state
regulations and healthcare accreditation
requirements for infectious waste management
creates challenges for healthcare organizations.

*Class 1 medical devices require a low degree of control to
ensure the devices are safe and effective whereas Class 3
medical devices require a high level of control to ensure the
devices are safe and effective
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Waste Management Plans
PLAN BASICS
The efficient waste management plan includes definitions of
“infectious” and “noninfectious” waste and addresses every step
from acquiring materials that become waste to generation of
waste, discarding, collection and containment, handling,
accumulation and storage, transportation, treatment, and ultimate
disposal. The key to success is a collaborative effort, including
the IP’s involvement.

INFECTIOUS WASTE
Once a facility has a working definition of “infectious waste,” the
next step is to develop or update a plan for managing these
materials. A management plan is addressed to some extent by
regulatory, advisory, and licensing agencies such as OSHA and
the CDC, various state agencies such as the Department of
Natural Resources or Department of Health, as well as other
bodies, such as the Joint Commission.6,  11,  14,  30

This written plan should include provisions for the assignment of
responsibility and authority for overseeing the program to an
individual who is knowledgeable regarding infectious disease
transmission and who is familiar with applicable federal, state,
and local regulations (e.g., the facility safety officer or
environmental services director or, less commonly, an IP). This
will ensure that these materials are handled as required and in a
scientific manner.

Objectives for the plan include:

rendering infectious waste safe for disposal;

ensuring that there is minimal risk to patients, HCP, visitors,
and the community from exposure to pathogenic organisms
associated with waste generated in the healthcare facility;

meeting or exceeding all federal, state, and local regulations;
and

educating HCP regarding the management plan and the real
versus the perceived risk associated with “infectious waste.”
Several studies have shown the importance of adequate
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resources and staff education in the implementation of an
effective medical waste management program.36,  37,  38

The other components of an infectious waste management plan
include designation, segregation, packaging, storage, transport,
treatment or disposal, contingency planning, and staff training.
Each component is discussed further in the following sections.

Designation
Once a facility has developed definitions for infectious and
noninfectious wastes, its policies and procedures for sorting the
discarded materials into the proper waste stream must be
aligned with regulatory and safety requirements.. It is
recommended that a list of infectious wastes generated in the
facility be developed and that the generating areas be identified
in the management plan. For example, blood/blood products
known or suspected to be infected with transmissible agents are
generated on patient floors and in surgery, the autopsy suite,
clinics, emergency departments, and ancillary departments,
whereas formalin-fixed pathology wastes may only be generated
in the clinical laboratory.

Another important issue is cost control. Infectious waste disposal
is significantly more expensive than noninfectious solid waste
disposal. It may be possible to engage the regulated medical
waste transport/treatment company to have them evaluate the
hospital’s medical waste program and identify cost-reduction
opportunities.

Segregation
Individuals who are knowledgeable about the waste’s origin and
its hazard potential must segregate infectious waste at the point
of origin. The waste should then be placed into appropriate
designated leakproof containers. Needles must never be
recapped, bent, or broken by hand before being discarded.
Infectious waste with multiple hazards (e.g., used sharps from
patient receiving chemotherapy) must be segregated as
necessary for the management and treatment of the waste
characteristic with the most stringent handling requirements.

For example, in the surgical suite, the engagement of
perioperative personnel in the separation of infectious and
noninfectious waste at the point of use can limit the volume of
waste that must be handled and disposed of as infectious waste.
39 Examples of successful segregation in this setting have also
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offered benefits of environmental sustainability and have
facilitated recycling of the large quantity of materials and
packaging generated during perioperative care.40,  41

Figure 2 demonstrates a process for appropriate waste
segregation to minimize the volume of infectious waste
generated.

Figure 115-2.

Waste minimization efforts can help reduce infection
exposure risk, control waste disposal costs, and
improve regulatory compliance. Reducing the
volume of waste in the red region drastically
reduces costs, environmental impact, and liability.

View Image 

Packaging
Infectious waste must be packaged properly to protect patients,
HCP, visitors, and the public from potential exposure to infectious
materials and to facilitate the proper handling, storage, treatment,
or disposal of the waste. Selection of the packaging must be
appropriate for the type of waste being contained to maintain the
integrity of the packaging during collection, transport, storage,
and disposal.27

States generally specify packaging requirements in their
infectious waste regulations. In addition, OSHA and the CDC
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specify that sharps be placed in rigid puncture-proof containers.6

,  14

Infectious waste must be properly identified as a biohazard.
Infectious waste containers should be labeled with a biohazard
label or color-coded red to identify the contents. OSHA requires
either red color-coding or use of the universal biohazard symbol
and term “biohazard.”14 State regulations may require additional

information on the packaging, such as the name of the
generating facility, date, bilingual terminology, and so forth.
Packaging used for shipment will often contain additional
markings and be labeled to comply with applicable shipping
regulations (e.g., orientation arrows on sharps containers).27

Sharps containers must be impervious, rigid, puncture resistant,
leakproof on the sides and bottom, and closable.14

Plastic bags are appropriate for bulk solid or semisolid infectious
wastes or for disposables containing residual liquids. Plastic
bags should be impervious and tear resistant.

Potentially infectious liquid wastes can be carefully poured down
a designated sanitary sewer by personnel using appropriate
engineering controls (such as equipment that is connected to
and automatically discharges liquid wastes to the sanitary sewer
system) and PPE.

When disposal via a sanitary sewer is not desirable or possible,
liquid wastes should be placed in leakproof containers, such as a
flask or bottle, that can be tightly capped or stoppered.
Absorbent material sufficient to absorb the entire contents of the
containers must be added to the outer container. Free-flowing
liquids should not be poured directly into a waste container.
Suction canisters must be tightly closed and placed in plastic
bags. Bags may need to then be placed in a secondary
container, such as a cardboard box, to preserve the integrity of
the packaging during transport and storage. Semirigid or rigid
secondary containers usually are required for off-site transport of
infectious waste.

Storage
Infectious waste should be treated and disposed of as soon as
possible after generation. Although there is no published national
standard for how long infectious waste may be stored, some
states may have limits on storage time at the generating facility.
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The proper packaging outlined here will ensure containment and
exclusion of rodents and vermin. Storage areas should have
limited access, and a biohazard symbol should be posted so it is
readily visible to anyone with access to the area.14

Many states have specifications for the type of enclosure
required for storage of infectious waste, and they often specify
the duration of storage that is permissible. Some states have
very elaborate requirements for storage areas that require the
room to have floors that slope to a drain that is connected to a
sanitary sewer. This provides for a safe method of cleaning up
liquid spills. In any case, a system for immediate spill
containment and cleanup should be available in the storage area
(e.g., hose connected to steam line).

Transport
The internal and external systems used for the transportation of
infectious waste must maintain the integrity of the packaging and
protect handlers. Mechanical waste collection devices and gravity
or pneumatic-chute transport of infectious waste are discouraged
due to potential damage to packaging. Leakproof carts that are
readily cleanable or that can be lined with plastic are generally
used for transportation of infectious waste from the generating
areas to the storage area where it will be picked up for
treatment.

Commercial or private vehicles that are employed in the
transport of infectious waste should be leakproof and identified in
accordance with municipal, state, and federal regulations. IPs
should be aware of regulatory requirements and provide input
into relevant key operational services. For example, a facility’s
clinical laboratory couriers, who often pick up not only specimens
but also infectious waste from affiliated physician practices and
other ambulatory care facilities, commonly provide transport of
infectious waste. In general, states require the registration of
vehicles used in the transportation of infectious waste.

Some facilities transport and treat their own infectious waste.
Another option is to contract with appropriately licensed
commercial companies to transport and treat healthcare wastes.

A waste manifest documenting the shipment information must
accompany transported waste.27 A waste manifest serves as a

document that tracks the waste from the generating facility until
its final disposition, and it acts as a record of the waste's
movement. The waste manifest also acts as a legal document
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whereby the generator certifies that the waste has been correctly
classified, packed, marked, and labeled according to applicable
shipping regulations. Because of this, it is important that the
waste manifest be reviewed and signed by a trained individual
before the waste is transported off-site. DOT considers the
individual signing the waste manifest to be a hazardous materials
employee, and thus the employer is required under Title 49 of
the Code of Federal Regulations  (CFR) to train that individual.
Having the waste manifest signed by an untrained employee can
result in significant penalties.

Copies of waste manifests must be retained for a minimum of 3
years under DOT regulations, and states may require longer
retention times.27 Staff such as clinical laboratory couriers

involved in the handling of potentially infectious materials should
receive specialized training as required by the OSHA Bloodborne
Pathogens Standard (see the Training section, later in this
chapter).14

Treatment
Many options are available for the proper treatment of infectious
waste.3,  13,  26 The method selected will be determined by the

amount of infectious waste generated, the capabilities of the
facility, and the cost effectiveness of on-site treatment versus
contracting the service to a licensed commercial vendor.

The type of treatment selected will depend on municipal, state,
and federal regulations. Hospitals traditionally selected
incineration as the primary method for treating infectious waste,
but its use has declined due to EPA regulations related to the
Clean Air Act and control of emissions.  Depending on the type
of infectious waste, acceptable methods for rendering these
materials innocuous include steam sterilization, chemical
disinfection, gas/vapor sterilization, and irradiation
decontamination. Modern alternative technologies have
broadened the scope of available treatment options. Microwave,
infrared, thermal plasma, and hyperchlorination, are only a few of
the new technologies being used to render infectious waste
innocuous.42,  43,  44,  45

The treatment selected should be based on the type of waste
generated and the suitability of available options. States
generally require that the efficacy of the treatment methods
selected be monitored. The monitoring system selected will
depend on the treatment method. For example, steam

3

https://text.apic.org/toc/infection-prevention-for-support-services-and-the-care-environment/waste-management/#book_section_references
https://text.apic.org/toc/infection-prevention-for-support-services-and-the-care-environment/waste-management/#book_section_references
https://text.apic.org/toc/infection-prevention-for-support-services-and-the-care-environment/waste-management/#book_section_references
https://text.apic.org/toc/infection-prevention-for-support-services-and-the-care-environment/waste-management/#book_section_references
https://text.apic.org/toc/infection-prevention-for-support-services-and-the-care-environment/waste-management/#book_section_references
https://text.apic.org/toc/infection-prevention-for-support-services-and-the-care-environment/waste-management/#book_section_references
https://text.apic.org/toc/infection-prevention-for-support-services-and-the-care-environment/waste-management/#book_section_references
https://text.apic.org/toc/infection-prevention-for-support-services-and-the-care-environment/waste-management/#book_section_references
https://text.apic.org/toc/infection-prevention-for-support-services-and-the-care-environment/waste-management/#book_section_references


2/21/23, 4:03 PM 115. Waste Management | Infection Prevention for Support Services and the Care Environment | Table of Contents | APIC

https://text.apic.org/toc/infection-prevention-for-support-services-and-the-care-environment/waste-management 19/45

sterilization treatment would be monitored using a biological
indicator that includes Geobacillus stearothermophilus spores.46

Disposal
The direct disposal of infectious waste at a properly sited landfill
does not present a threat to public health and safety, according
to many experts, and is still acceptable in many areas.17

 However, perceived risk concerns and the nationwide movement
away from land disposal have resulted in widespread landfill
prohibitions on the disposal of untreated infectious waste in
landfills.15,  17 After treatment, medical wastes are usually

disposed of in a sanitary landfill that is specifically designed to
protect the environment from releases. Untreated liquid medical
waste such as bulk blood or the contents of suction containers
can be disposed of by carefully pouring them into the sanitary
sewer when allowed by local regulations.

When designing an infectious waste management plan, it may be
helpful to communicate with the waste hauler contractor and
local landfill representatives during the planning process. This
will help ensure that the healthcare facility follows regulatory
codes, and, most importantly, it facilitates education and training
for those who handle and haul these materials.

Municipal waste sites (landfills) will often evaluate waste to
ensure it is acceptable for disposal. If medical waste is
inappropriately disposed of in a municipal waste site, the
generator of the waste can be fined for regulatory
noncompliance.

Contingency Planning
Healthcare organizations need to have systems in place to
address unforeseen events that may disrupt the normal
treatment, transportation, and disposal of infectious waste
materials. Both on-site and off-site contingencies should be
available, and alternate strategies should be available in case
on-site treatment systems fail or there is an unanticipated power
shortage. A backup disposal contractor should be designated in
case there is a disruption of the ability of the primary outside
contractor to serve the facility. Emergency spill procedures
should also be in place for on-site and off-site emergencies.

The ability or willingness of your medical waste transporter or
disposal to facility to manage all potential waste streams,
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including possibly highly infectious or emergency disease waste,
should be assessed and alternatives identified when needed.

Training
Training of all personnel involved in the generation, handling,
transporting, treatment, or disposal of infectious waste is
imperative for the infectious waste management plan to be
effective.36,  37,  38,  47,  48,  49 Training should include:

the definition of infectious waste,

handling procedures,

appropriate PPE,

hand hygiene,

labeling or coding that designates an item as infectious waste,
and

postexposure management.

Regulatory agencies such as OSHA and DOT require specific
training for some personnel.14,  27 For example, individuals

involved in the infectious waste shipping process (which includes
signing of waste manifests), must meet DOT training
requirements that includes at a minimum general awareness
training, function-specific training, safety training, and security
awareness training. As part of this training, the employee must
be tested, and the employer must certify in writing that the
employee has met the training requirements. Training must be
completed within 90 days of hire, with refresher training
completed every 3 years. The employer must maintain records
associated with worker training.

INFECTION PREVENTION AND CONTROL
IMPLICATIONS
The IP may be involved in developing and coordinating the
infectious waste management plan. The plan should be based on
sound scientific information and be consistent with local, state,
and federal regulations and guidelines.

When developing or revising a healthcare waste management
plan, IPs and their colleagues should consider the following
noteworthy points:

The items used in the care of hospitalized patients can
generate up to 25 pounds of hospital waste per day, which
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averages to almost 7,000 tons of daily waste by hospitals.50

About 10%-15% of the total hospital waste by weight is
considered infectious waste (~1,000 tons/day).50

The cost of disposing of infectious waste is up to 10 times
greater than that for disposal of noninfectious hospital wastes,
and up to 30 times more than recycling, adding $10 billion in
annual disposal costs to health care.50

With the exception of sharps such as needles, which have
caused disease only in an occupational setting, there is no
scientific evidence that medical waste has caused disease in
hospital or community settings.6

Household waste contains, on average, 100 times as many
human pathogens as medical waste.7

The beach wash-ups of syringe-related materials that created
nationwide concern were found to come from improper landfill
disposal, illegal drug use, and home healthcare; hospitals
were not implicated as a cause of this problem.5,  51,  52,  53

Other Waste Management Concerns
PURCHASING
Products brought into healthcare settings and the development of
policies and procedures related to their use should be part of an
effective infection prevention and control program. HCP
responsible for product selection should consider published
recommendations and guidelines and comply with regulatory
agency standards (e.g., standards for sharps, disposal
containers, or chemotherapy waste boxes).

Studies have shown that relatively minor changes in the design,
size, or location of sharps containers can result in a significant
reduction in employee needlestick injuries.54,  55 Workers involved

with handling of waste, such as used needles, should be
included in an evaluation process. (Also see   107. Minimizing
Exposure to Blood and Body Fluids.)

Waste minimization efforts, as part of a waste management plan,
can be achieved by purchasing products that generate less
waste or are substituted for existing items.
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WASTE DISPOSAL AREAS
Healthcare wastes of all types should be sorted at the point of
creation to ensure appropriate handling and disposal. For
example, used sharps should be immediately discarded into
sharps disposal containers.

The design and construction of renovated or new healthcare
facilities should be based on the Guidelines for Design and
Construction of Hospitals published by the Facility Guidelines
Institute (FGI), and an IP should be included in the process from
conception through commissioning.56 Waste handling and areas

for storage and disposal should be designed and located as
appropriate for the types of wastes generated by the facility.
(Also see   118. Construction and Renovation and   109.
Environmental Services)

WASTE REDUCTION, INCLUDING REUSE AND
RECYCLING
IPs may be asked to help evaluate reusable items to replace
single-use, disposable items to reduce waste volume. (Also see 
32. Reprocessing Single-Use Devices.)

Reusable containers for regulated medical waste and sharps
disposal boxes are one such effort that has gained popularity
with the increased emphasis on environmental stewardship.
Some have raised concerns over safety of reusable sharps
disposal containers in terms of adequate removal of potential
contaminants after they are emptied, cleaned/disinfected, and
returned to a facility:

Pogorzelska-Maziarz published a study comparing rates
of Clostridioides difficile  infections between hospitals that had
single-use sharps containers versus those using recyclable
sharps containers. In that study, hospitals using single-use
sharps containers had a significantly lower rate of C.
difficile  infection compared to those that used reusable sharps
containers.57 Additional studies are required to further

investigate what role these reusable sharps containers might
be playing in pathogen transmission.

Neely and associates compared single-use sharps containers
with reusable sharps containers to determine levels of
contamination for various microbes. This study found that
there was less contamination on single-use containers, and
that those microbes identified on containers have the potential
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to cause harm among patients who may be
immunocompromised.58

Runner cultured surfaces of reusable containers for bacteria
and certain viruses delivered to a community hospital.59

 Quantitative levels of microbes recovered were not provided
in the study and, as in the study by Neely et al., most of the
bacteria were common skin commensals. In Runner’s study,
polymerase chain reaction (PCR) testing identified a proportion
positive for certain bloodborne viruses; however, PCR testing
is very sensitive and does not always correlate with presence
of viable infectious virus.59

IPs need to keep the findings of these studies in perspective
relative to principles of disease transmission outlined in the
Waste Terminology section of this chapter. If visible soil is found
on or inside reusable containers, the container manufacturer
should be promptly notified and the soiled containers should not
be placed into use.

Surface contaminants, even with bloodborne infectious agents,
do not represent an appreciable risk to HCP given routine use of
gloves, hand hygiene, and the environment typical of the hospital
setting. Extensive studies of risk of occupational exposure to
bloodborne infectious agents have indicated that the risk strata is
highest for hollow-bore devices introduced through the skin,
much lower for percutaneous introduction of blood/other
potentially infectious material, and likely negligible for intact skin
that is in contact with a contaminated surface.60

By contrast, there is evidence that reusable sharps containers
can dramatically lower the incidence of sharps injuries to
healthcare personnel during disposal of contaminated sharps,
although it is possible that the reduction was observed due to
the reusable sharps containers having larger openings or being
installed near the point of sharp use.54,  61

As described previously, the IP must be involved in the
evaluation, selection, and implementation of a sharps disposal
system, regardless of the container design that is chosen. A
careful risk assessment should be completed to ensure that
reprocessing of containers is effective and in compliance with
regulations for the safety of patients and staff. The Joint
Commission has provided some recommendations related to
things to include as part of the risk assessment process.62
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Selected Special Types of Waste
 GENE THERAPY
As of October 2021, the FDA listed 22 approved cellular and
gene therapy products  63  , and thousands of clinical trials were

underway worldwide. Although human gene transfer and
treatment had originally focused on genetic deficiency diseases,
most trials and activities since gene therapy products were first
approved have been aimed at cancer.64

The vectors used in gene therapy pose a potential infectious
risk. Most protocols involve the use of adenovirus and retrovirus
vectors, but lipofection and other noninfectious methods have
also been evaluated. Other vectors that have been proposed or
used include Epstein-Barr, baculovirus, canarypox, fowlpox,
herpes simplex, vesicular stomatitis, and HIV viruses.64

Information related to the safety of gene therapy in healthcare
settings was introduced to most IPs in two articles by Evans and
Lesnaw.65,  66The authors recommended appropriate

Transmission-based Precautions to protect HCP and other
patients. For example, they suggested that waste resulting from
gene therapy be handled as biohazardous material and that
disposal treatment should follow medical regulated waste
protocols (i.e., incineration). In some localities, regulations may
require on-site inactivation of gene therapy waste before
disposal.

The FDA Center for Biologics Evaluation and Research regulates
gene therapy research and trials with the objective to ensure
safety.67 The NIH Novel and Exceptional Technology and

Research Advisory Committee (NExTRAC) provides advice on
safety and ethical issues related to emerging biotechnologies,
including gene therapy.68 At the local level, biotechnology

research is supervised by Institutional Review Boards and
Institutional Biosafety Committees, with optional input from
Infection Control Committees.

Given the perceived theoretical nature of infection risk, the CDC
has not yet developed formal clinical infection prevention
guidelines for gene therapy. However, the CDC did participate in
a multidisciplinary conference in 1999 that resulted in several
infection prevention recommendations.69,  70
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At least one study has indicated that the risk of adeno-
associated virus vector mobilization may be a real safety concern
that deserves attention.71 The major goal for IPs is to prevent

transmission of the vector or any recombinant vector between
persons, including those handling and preparing the vectors (i.e.,
pharmacy). Therefore, the existing system recommended by the
NIH and CDC for biosafety levels and disinfectants should be
referenced.

Another concern is vector shedding, which may occur inside and
outside an isolation room from the treated patient, those caring
for the patient, and others entering the patient’s area, including
housekeeping personnel. Protocols for safe transport of the
vector product and items for disposal should be established, and
HCP involved in the protocols should receive training based on
the vector and current knowledge of the vector.72 Coordination

with the waste disposal company may be required.

If a healthcare facility is involved in gene therapy, the IP should
be consulted and involved in policy and procedure development
as well as education and training. Gene therapy and vectors are
evolving, and the IP should follow current guidelines as
appropriate to minimize potential risks related to handling and
disposal.

Some suggest that a biological safety officer be included as a
key member of any gene therapy trial team. This role includes
ensuring appropriate handling of waste materials.73

 PIPED SYSTEMS WASTE
Vacuum and suction systems are part of medical gas systems
and should not be overlooked in a waste management program.
The installers, inspectors, and verifiers should be certified based
on codes and regulations.

Piped suction/vacuum systems and disposal of associated liquids
are considered biohazardous. Such systems may be used for
suction of body fluids in surgical and procedure areas, dentistry,
laboratories, and research settings. The waste holding tank, part
of the piped vacuum system, should be installed per
manufacturer’s recommendations, with the waste tank contents
discarded through a drain into the sanitary sewer system. At
higher biocontainment levels, liquid waste must be appropriately
processed through an effluent treatment system before it is
released into the sanitary sewer.21,  22
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Laser plume and surgical smoke may be evacuated into the wall
suction system in some locations. Analysis of surgical smoke and
aerosols has found the presence of viable organisms, including
bacteria and viruses, in addition to numerous potentially
hazardous chemicals. Patient-to-patient and patient-to-provider
transmission of human papillomavirus has been reported during a
laser procedure.74,  75 More recently, laser plume has been

shown to be of potential concern for infection with SARS-CoV-2.
76

Use of wall suction, even with in-line filtration, is only suitable for
minimal amounts of plume; a smoke evacuator system with
appropriate filtration system is preferred. In both situations, the
in-line filters from wall suction and plume capture equipment
should be treated and discarded as potentially infectious waste.

 EMERGING INFECTIOUS AGENTS AND
POTENTIAL BIOTERRORISM AGENTS
Certain agents, including microbes and biologicals, have been
identified based on their risk to national security or public health
and are known as Select Agents and Toxins. Each facility not
registered with the Federal Select Agent Program with diagnostic
or clinical laboratories that could receive these specimens must
have the capacity to destroy discarded cultures and stocks on-
site or transfer them to a registered facility within 7 days after
diagnosis or verification.77

Hospitals that could potentially treat patients infected with these
agents should have plans in place for government notification
and safe handling/disposal of generated medical waste. (See the
next section of this chapter, Category A Regulated Infectious
Substances.)

The emergence of new infectious agents may present new
challenges in waste disposal, especially when knowledge about a
causative agent is limited and information about transmission or
infectious nature is incomplete, such as was seen recently with
SARS-CoV-2. In these cases, stringent recommendations for
waste handling and disposal are often implemented.

As of September 2021, CDC guidance on COVID-19 does not
require any special handling or precautions other than those
normally used for other types of waste generated from non-
COVID-19 patients.78 However, the COVID-19 pandemic, which
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began in early 2020, has had a significant impact on medical
waste management. When the nature of disease transmission
was unknown, hospitals produced more waste than usual as PPE
use increased and more materials than usual were being treated
as potentially infectious. Items that previously would have been
recycled or reused were instead being redirected into the more
traditional medical waste streams to minimize risk of disease
transmission.49,  79 This increase in waste volume, combined with

the commercial shutdowns and other supply chain issues,
resulted in fewer recycling and treatment options than would be
normally available.80

Tissues and certain wastes from prion diseases such as
Creutzfeldt-Jakob disease and the variant strain causing bovine
spongiform encephalopathy (commonly called mad cow disease)
require special handling and disposal. (Also see   75.
Creutzfeldt-Jakob Disease and Other Prion Diseases)
Incineration with a minimum secondary temperature of 1,000°C
or alkaline hydrolysis using pressurized 1 N NaOH or 20,000
ppm sodium hypochlorite at 121°C are two possible disposal
methods for animal carcasses and other tissues suspected of
containing prions.81

Potential bioterrorism agents, such as smallpox and Ebola virus,
have prompted guidance that includes waste handling and
disposal. For example, even though the smallpox vaccine does
not contain the smallpox virus, smallpox vaccination plans should
still address the handling and disposal of bifurcated needles,
vaccination site dressings, and discarded unused vaccine. (Also
see   122. Infectious Disease Disasters: Bioterrorism,
Emerging Infections, and Pandemics and   98. Viral
Hemorrhagic Fevers.)

CATEGORY A REGULATED INFECTIOUS
AGENTS
Infectious substances can be categorized based on their ability
to cause permanent disability, life-threatening, or fatal diseases.
Category A infectious agents such as Ebola virus can cause
permanent disability, life-threatening, or fatal diseases upon
human or animal exposure, whereas Category B infectious
agents cannot.82

Waste contaminated with Category A agents is deemed regulated
medical waste, and its disposal must be managed in one of two
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ways—it is either inactivated on-site or transported to a facility
for disposal.83 The most common waste disposal method is on-

site inactivation. There are several ways a facility can inactivate
Category A waste, including the use of an autoclave or
incineration. These procedures should be outlined in a facility’s
waste management plan. Once inactivated, the waste is no
longer considered Category A or regulated medical waste and
can be handled as general waste, as long as it is not considered
hazardous under the Resource Conservation and Recovery Act.83

If a facility cannot properly inactivate the Category A waste itself,
it can elect to transport the waste to a facility that has disposal
capability. However, Category A waste is held to more stringent
DOT regulations than general regulated medical waste.82

 Transportation of Category A waste must comply with DOT’s
Hazardous Materials Regulations.84 These regulations require

that hazardous waste is properly packaged and labeled and the
proper shipping documentation is completed. Category A waste
can also be transported by entities that have obtained a special
permit from DOT. A special permit allows special, often larger,
packaging for Category A wastes to be used when available
packaging is not adequate. Traditional Category A packaging is
designed to transport low volumes of waste normally seen in
research settings.

The 2014-2016 Ebola outbreak in West Africa was the first to
result in Ebola transmission in the United States, and the
treatment of Ebola patients resulted in significant waste
management challenges for the US hospitals that provided care.
85  (See 98. Old - Viral Hemorrhagic Fevers - You do not have

permission to view this object.   for details on the 2014-2016
outbreak and the US Ebola cases.) Medical treatment of patients
infected with Category A infectious agents produce a larger
volume of waste; a single Ebola patient generates about 440
gallons of waste each day.86 To accommodate increased

transportation volumes of Ebola waste, DOT issued special
permits to allow the use of alternative packaging. This practice
eased waste management limitations and aided in timely waste
destruction.83

The Ebola crisis illustrated the need for effective plans to
manage Category A waste and identify facilities willing to accept
such waste. Healthcare workers handling waste generated during
the 2014 Ebola outbreak experienced perceptions of lack of
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preparedness/training and fear of disease transmission when
handling these infected patients and their waste.87 After the

planned incinerator in Louisiana refused to accept Ebola waste
generated from a Dallas, Texas, hospital patient in 2014, the
University of Texas Medical Branch agreed to accept the waste
and destroy it in their medical waste incinerator.88,  89 Healthcare

organizations should proactively address preparedness planning,
training, and PPE for HCP and confirm the willingness of their
medical waste processors to accept these types of waste and
identify suitable alternatives if necessary.

Selecting Technologies for Waste
Treatment
Many technologies are available or under development to treat or
decontaminate regulated medical wastes.90 Methods reduce

microbial load, and the final waste product does not need to be
sterile prior to disposal. Processes include autoclaving,
incineration, internment (anatomic wastes), chemical disinfection,
grinding/shredding/disinfection methods, energy-based technology
(microwave or radio waves), disinfection/encapsulation, and
disposal into a sanitary sewer.90,  91

Incineration is an effective method for treating most medical
wastes and is appropriate for antineoplastics; however, it should
not be used for radionuclides. Regulation at federal and state
levels, due to environmental impact, has limited the availability of
incinerators, so alternative methodologies—both on-site and off-
site—are being used.

Criteria for choosing a treatment method include the following:45, 

90,  92

Suitability for types of waste

Risks related to handling

Effectiveness of treatment

Uniformity or quality of process

Costs (capital, operating, startup, labor, materials)

Success of process (experience of others using same method)

Occupational and environmental risks

Reduction in waste volume and weight
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Community acceptance

Applicable regulatory requirements

Performance Improvement
To help assess the effectiveness of the waste management plan,
performance improvement measurements can be used. For
example, standards from the Joint Commission may be
referenced when identifying and documenting a performance
improvement activity. Examples of performance improvement
related to waste include:

monitoring exposures to body fluids and sharps injuries related
to disposals of contaminated needles;

monitoring the “fullness” of sharps disposal containers to
determine whether the containers are changed at proper
intervals; and

evaluating whether waste is sorted appropriately by conducting
a visual audit or assessing the contents in waste containers
(appropriate precautions are required if the latter approach is
used).

Periodic audits of waste generation areas and accumulation
points, including questioning of staff on appropriate waste
management procedures, can help an organization identify
opportunities for training and process improvements. Focused
training aimed at improving the knowledge of HCP and medical
waste handlers can also improve management of medical waste
and reduce injury rates.36

Regardless of the performance improvement monitors selected,
the data should be used to ensure the program is working. Data
analysis and reports of performance improvement measures
provide objective measures to verify the effectiveness of any
corrective actions taken and identify opportunities for
improvement. Cost-reduction strategies may follow the same
strategy outlined in a report by Windfeld and Brooks describing
several interventions and related improvement measurements
that can be used to reduce the volume and cost of disposing of
infectious waste.10 Figure 3 provides an example of a poster

than can be provided to help frontline staff appropriately
differentiate and segregate various types of waste streams.

Figure 115-3.
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Poster to help frontline staff manage pharmaceutical
waste.
Source: Graphic developed and used with permission by Dean
Leathers, UTMB

*RCRA = Resources Conservation and Recovery Act, the law
that authorizes the US Environmental Protection Agency (EPA) to
regulate hazardous waste. RCRA is also used to refer to the
EPA’s policies to regulate hazardous waste
(https//www.epa.gov/rcra/resource-conservation-and-recovery-
act-rcra-overview).

*USP800 = United States Pharmacopeial Convention. USP
General Chapter <800>: Hazardous drugs—handling in
healthcare settings. 2017. Accessed December 15 2021.
http://www.org/sites/default/files/usp/document/our-
work/healthcare-quality-safety/general-chapter-800.pdf

View Image 
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Conclusions
This chapter provides a brief overview of practical information
necessary for the appropriate management of wastes generated
in healthcare settings that may present an infectious risk. As the
CDC explains, “The most practical approach to medical waste
management is to identify waste that represent[s] a sufficient
potential risk of causing infection during handling and disposal
and for which some precautions likely are prudent.”6

Future Trends
Costs for packaging, segregation, treatment, and disposal of
infectious waste will likely increase in the future. The use of
incineration as a waste disposal method will likely continue to
decline as other treatment technologies develop and regulations
on incinerators become more stringent.

Scientific studies to characterize the risks associated with
healthcare wastes will assist lawmakers in updating regulations.
Recycling of some items currently categorized as infectious
waste is under consideration; with plastic making up about 35%
of medical waste, it presents a possible opportunity for recycling.
49 Environmental stewardship will also prompt continued interest

in interventions to minimize waste volume, such as reusable
disposal containers. As resources become more limited and
environmental concerns intensify, innovative approaches to
managing healthcare wastes will continue to evolve.

International Perspective
A review of the permutations and combinations of waste
management systems in use throughout the international
community is beyond the scope of this chapter. However, the
literature suggests that waste management systems outside of
the United States vary drastically, from none at all to highly
regulated functioning systems.37,47,48,93,94,95

Many countries have considered the regulations and guidelines
promulgated in the United States to help establish their own
standards. Some countries have encountered “growing pains” like
those the US healthcare community went through in the 1980s
and 1990s.
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For example, according to Udofia and coauthors, 89% of
households in Southern Ghana disposed of unwanted medicines
and sharps in regular trash without any type of container.96

 Nigeria has seen recent improvements in healthcare facility
waste segregation and management through the adoption of a
national policy for healthcare waste management.97

Problems associated with infectious waste disposal practices are
compounded in underdeveloped countries where trash may be
dumped anywhere. Trash “pickers” commonly rummage through
discarded trash to find usable or salable items. Children are
often involved, and this practice represents another source of
infectious disease exposure beyond those caused by poor
sanitation, lack of safe food and water, and poor medical care.

Unfortunately, the mismanagement of healthcare waste has
caused some institutions in developing countries to give up
single-use syringes in favor of reusable glass syringes. While this
eliminates the waste management issues, reusable syringes are
an infection risk if they are not properly sterilized.

The following are examples of general infectious waste issues
that have been cited in the international literature:37,  47,  48,  93,  94

,  95,  96,  97,  98

Professional training in how to handle infectious wastes is
lacking.

The proliferation of other medical concerns means that waste
management, in general, is ignored.

Licensing standards are unclear, conflicting, or confusing.

Healthcare facilities do not have waste collection and storage
plans or lack the finances and resources to successfully
implement them.

Even when waste management laws and regulations are
enacted, they are not always enforced.

Needles and syringes are commonly thrown in the regular
trash.

Necessary technologies such as incineration or sterilization are
unavailable or inadequate.

IPs and others in the international community looking to
implement a practical, scientific, infectious waste management
program can refer to the body of this chapter in addition to
references cited and the supplemental resources provided.
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Supplemental Resources
Agency for Toxic Substances and Disease
Registry. https://www.atsdr.cdc.gov

American Society of Gene and Cell
Therapy. https://www.asgct.org

Association for Professionals in Infection Control and
Epidemiology. https://www.apic.org

Canadian Standards Association. CSA Z317.10:21 Standard:
Handling of Waste Materials in Health Care Facilities and
Veterinary Health Care Facilities. Toronto, ON: CSA Group; 2021.
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