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1. PURPOSE

Decontamination, sterilization, and disinfection procedures in a research or
diagnostic environment vary, depending on the capabilities of the facility and the
biological hazards (biohazard) being handled. Existing Department of
Agriculture (USDA) Department Manuals (DM) on Security Policies for
Biosafety Level (BSL)-3 and Labs excluding BSL-3 (DM9610-1 and DM9610-2)
do not address biohazardous waste decontamination, management and quality
control. This manual should provide USDA-wide biosafety policies for biological
waste management and quality control at USDA facilities, including general
information on decontamination methods and technologies, methods for
validating decontamination efforts, and information on security and employee
safety issues.

2. SPECIAL INSTRUCTIONS

The policies and procedures described herein are subject to review on a 5-year
basis unless conditions warrant earlier review.

3. STATEMENT OF POLICY

Biohazardous agents used at USDA facilities must be decontaminated prior to
disposal or discharge. Decontamination and disposal of biohazardous wastes
should be conducted in accordance with applicable USDA, Federal, State, local,
facility and/or host nation environmental standards. General procedures for
decontamination, destruction, and disposal are described in this Manual, but it
may be necessary to use additional resources to identify and develop appropriate
biohazardous waste management on a case-by-case basis.

a. The preferred methods of decontamination, destruction, and disposal of
many infectious/etiologic agents, zoonotic agents, veterinary pathogens,
and biohazards are steam sterilization (autoclaving), chemical inactivation
with appropriate biocidal solutions, or incineration in an appropriately



DR 9630-001

June 18, 2009

permitted hospital/medical/infectious waste and/or pathological waste

incinerator(s).

b. Infectious/etiologic agents or other biohazards awaiting decontamination,
destruction, and disposal will be properly contained and labeled at the
appropriate biosafety/biocontainment level according to the risk presented
by the biohazard.

ABBREVIATIONS

BSL Biosafety level

CDC U.S. Centers for Disease Control

CFR Code of Federal Regulations

DM Departmental Manual

EPA U.S. Environmental Protection Agency

FIRFA Federal Insecticide, Fungicide, and Rodenticide Act

FDA U.S. Food and Drug Administration

FRC Federal Records Center

NARA National Archives and Records Administration

OSHA Occupational Safety and Health Administration

PPE Personal Protective Equipment

PPQ Plant Protection and Quarantine

SOP Standard Operating Procedure(s)

UN United Nations

USDA U.S. Department of Agriculture

(A% Ultraviolet

DEFINITIONS

Antimicrobial - An agent that kills or suppresses the growth of microorganisms.
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Antiseptic — A substance that prevents or arrests the growth or action of
microorganisms, either by inhibiting their activity or destroying them.

Bioburden - The number and types of viable microorganisms with which an item
is contaminated; also known as "bioload" or "microbial load."

Biocide - A chemical or physical agent that kills all living organisms, both micro
and macro, as well as pathogenic and nonpathogenic microorganisms. Microbio-
cide specifies an agent that kills microorganisms. Because a biocide kills spores

as well as vegetative cells, it is presumably a sterilizing agent.

Biohazard - an infectious agent, or hazardous biological agent, or part thereof,
regardless of origin (naturally occurring, bioengineered, or synthesized
component of any such microorganism or infectious substance), that presents a
real or potential risk to humans, animals or plants, either directly through
infection, or indirectly through the disruption of the environment. Biohazards
include certain types of recombinant DNA; organisms and viruses infectious to
humans, animals or plants (e.g., parasites, viruses, bacteria, fungi, prions, and
rickettsia); and biologically active agents (i.e.,, toxins, allergens, and venoms) that
may cause disease in other living organisms or significantly affect the
environment, community, commerce, or trade agreements.

Biohazard Incident — An incident that may include human exposure to an
infectious, potentially infectious, or zoonotic agent; a release of a biohazard into
the environment; escape of infected animals or vectors; biohazard spills outside of
a primary containment device; loss or theft of biohazardous agents; or other loss
of containment or equipment failure in conjunction with a biohazard which may
lead to a release of a hazardous agent within the laboratory environment or
outside the laboratory environment.

Biohazardous waste types: Waste items as described in section 7 of this manual
generated at USDA facilities.

Biological Indicator (Bl) — A standardized preparation of nonpathogenic
(surrogate) microorganisms (in many cases bacterial endospores) that are highly
resistant to specific sterilization methods. Bls are used during the sterilization
process to provide additional evidence that the sterilization method was effective
in achieving sterilization. Bls can be dried preparations on filter paper (spore
strips), stainless steel coupons, or aluminum foil, or can be a combined unit
consisting of a paper carrier of the BI and a vial of growth medium containing a
pH indicator system.

Biological Toxin or Biotoxin — A broad range of substances, predominantly of
natural origin but increasingly accessible by modern synthetic methods, that may
cause death or severe incapacitation at relatively low exposure levels. Biological
toxins include metabolites of living organisms, degradation products of dead
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organisms, and materials rendered toxic by the metabolic activity of
microorganisms.

Biosafety Level (BSL)- Four BSLs are described in the 5™ edition of Biosafety in
Microbiology and Biomedical Laboratories, published by the Centers for Disease
Control (CDC) and the National Institutes of Health. These consist of increasingly
protective combinations of laboratory practices and techniques, safety equipment,
and laboratory facilities. Each combination is specifically appropriate for the
operations performed, the documented or suspected routes of infectious agent
transmission, and the laboratory function or activity.

Common Carrier- A U.S. Department of Transportation licensed commercial
carrier contracted to transport biohazardous waste.

Contamination — The introduction of microorganisms or biological toxins to
items or surfaces, or into tissues or sterile material.

D-Value — The time required to inactivate 90% of the cell population or to reduce
the microbial population to one-tenth of its original number (a one-logarithm
reduction).

Decontamination — Disinfection or sterilization of articles contaminated with
toxins or agents to make the articles safe for use or disposal.

Disinfectant — A chemical agent that eliminates a defined scope of pathogenic
organisms, but not necessarily all microbial forms (e.g., bacterial endospores).

Disinfection — The selective elimination of certain undesirable microorganisms to
prevent their transmission to a susceptible host.

Disinfestation — Extermination or destruction of insects, rodents, or other animal
forms that transmit disease or are otherwise considered pests and that may be
present on plants, animals, humans, or in their immediate environments.

Droplet nuclei — Particles of 5 um diameters or less, that are formed by
dehydration of airborne droplets and capable of air dispersal.

Etiologic agent — Any viable microorganism or its toxin that has the capacity to
cause human disease.

F-value — The time in minutes required to kill all the spores in suspension at a
temperature of 121°C (250°F). By calculating and converting the temperature-
time equivalents of the F-value during the heating and cooling of the sterilization
cycle and adding them together, the holding time at sterilization temperature may
be reduced and the product subjected to less heating than otherwise would be
required.

Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) — Provides the
basis for regulation, sale, distribution, and use of pesticides in the United States.
FIFRA authorizes the U.S. Environmental Protection Agency (EPA) to review
and register pesticides for specified uses. EPA also has the authority to suspend
or cancel the registration of a pesticide if subsequent information shows that its
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continued use would pose unreasonable risks. Some key elements of FIFRA

include:

. product licensing statutes that require the registration of pesticide products
with the EPA before their manufacture, transport, and sale;

. registration based on a risk/benefit standard;

. strong authority to require data, and the authorization to issue Data Call-
ins;

. regulation of pesticide use through labeling, packaging, composition, and
disposal;

. emergency exemption authority that permits approval of unregistered uses

of registered products on a time limited basis; and

. authorization to suspend or cancel a product's registration, including the
appeals process, adjudicatory functions, etc.

Fomite(s) — Inanimate objects that may transmit infectious microorganisms, such
as pens, eating utensils, equipment, combs, etc.

Fumigation — A means of decontaminating an enclosed space and the articles
enclosed in that space by using a gas or vapor method. Usually the agent selected
can inactivate bacterial endospores.

Germicide — An agent that destroys microorganisms, especially pathogenic
organisms. As commonly used, the term is associated with the death of all
disease-producing microorganisms, but it does not necessarily include the
capability of destroying bacterial spores.

Infection — The establishment of a pathogenic microorganism within a
susceptible host after transmission via a viable route and subsequent host
invasion.

Pasteurization — A process developed by Louis Pasteur for heating milk, wine,
or other liquids to 60° to 100°C (140° to 212°F) for approximately 30 minutes to
significantly reduce or kill the number of pathogenic and spoilage organisms.

Prion(s) — Proteinaceous infectious particles that lack nucleic acids. They are
thought to consist of an abnormal isoform of a normal cellular protein highly
resistant to treatments (e.g., moderate heat, protein digesting enzymes, radiation,
and formalin) that would inactivate typical proteins, viruses, or bacteria.
Complete inactivation may not always be possible, but all attempts should be
made to ensure that adequate decontamination is met. The World Health
Organization’s publication, “Infection Control Guidelines for Transmissible
Spongiform Encephalopathies,” provides internationally-accepted guidance on
handling Prion disease agents; it is located at:

http://whqlibdoc.who.int/hq/2000/WHO_CDS_CSR_APH _2000.3.pdf).
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Select Agent and/or Toxin - A biological agent or toxin listed in 7 CFR 331.3
(PPQ); 9 CFR 121.3 and 9 CFR 121.4 (VS); and 42 CFR 73.3 and 42 CFR 73.4
(CDC) (See “Overlap Select Agent and/or Toxin”).

Source Reduction - The process of removing certain items and/or materials from
a contaminated site for further treatment and reuse or disposal; cleaning items
remaining on site prior to the main decontamination activity; and/or cleaning
surfaces. The latter step is usually performed in conjunction with fumigation
remedies. For cleanups that only involve the application of liquids to nonporous
surfaces, this step may provide the main remediation activity. When effectively
conducted, source reduction:

o Reduces the number of potentially contaminated items and/or materials
present;

o Ensures that any material that might inhibit decontamination is removed;
and

o Reduces high contamination levels before full decontamination.

Spaulding Classification — Strategy suggested by Dr. E. H. Spaulding in 1972
that divides medical devices into three infection risk categories (Critical, Semi-
critical and Non critical), based on use and types of tissue they contact. To
complement the categorization of medical and surgical devices, three levels of
germicidal action (High, Intermediate, and Low) were developed to carry out
disinfection strategies in healthcare settings.

Sterile — Free from living microorganisms.

Sterility Assurance Level (SAL) — The probability of a viable microorganism
being present on a product unit after sterilization. SAL is normally expressed as
10-x. SAL of 10-6 is most often used for sterile devices and drugs.

Sterilization — A carefully monitored process that will assure that the probability
of an item being contaminated by a microbe to be equal to or less than one in a
million (10°%)

Toxin - See Biological Toxin

USDOT regulated medical waste or clinical waste or (bio) medical waste —
Defined in 49 CFR § 173.134, means a waste or reusable material derived from
the medical treatment of an animal or human, which includes diagnosis and
immunization, or from biomedical research, which includes the production and
testing of biological products. Regulated medical waste or clinical waste or (bio)
medical waste containing a Category A infectious substance must be classed as an
infectious substance, and assigned to UN2814 or UN2900, as appropriate.

o Category A, UN 2814- Infectious substances affecting humans and
animals: An infectious substance in a form capable of causing permanent
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disability or life-threatening or fatal disease in otherwise healthy humans
or animals when exposure to it occurs.

o Category B, UN 2900- Infectious substances affecting animals only: An
infectious substance that is not in a form generally capable of causing
permanent disability of life-threatening or fatal disease in otherwise
healthy humans and animals when exposure to it occurs.

o Category B, UN 3373- Biological substance transported for diagnostic or
investigative purposes.
. Regulated Medical Waste, UN 3291- Waste or reusable material derived

from medical treatment of an animal or human, or from biomedical
research, which includes the production and testing of biological products.

Virucide — An agent that destroys or inactivates viruses to make them
noninfective, especially a chemical substance used on living tissue. The word
virucide is a misnomer because the ending "cide" means Kill, and the virus by
itself is not a living entity. Thus, we do not say a virus is killed, but that a virus is
inactivated.

Z-value — A measure of the way the D-value changes with temperature for a
particular organism. It may be considered the slope of the logarithm of the D-
value against temperature and the number of degrees to change the D-value by a
factor of 10. It is useful for comparing the death rate of spores with the
destructive effect on the product over an equivalent temperature range.

PERSONNEL RESPONSIBLE FOR BIOHAZARDOUS WASTE
MANAGEMENT

Areas of Responsibility

This section outlines individual responsibilities for implementation of
biohazardous waste disposal policies and procedures.

a. Agency

(1) Administrator or Agency Head. The Administrator is responsible
for ensuring agency compliance with USDA biohazardous waste
policies and procedures, and designates the agency official
(Deputy Administrator or equivalent) who will ensure compliance
implementation.

(2) Deputy Administrators or equivalent. The Deputy Administrators
ensure USDA biohazardous waste policies and procedures are
implemented at all sub-agency levels, and designate an Agency
Biosafety Officer or equivalent.




DR 9630-001

3)

June 18, 2009

Agency Biosafety Officer or equivalent. The Agency Biosafety
Officer is responsible for ensuring adherence to all agency
biohazardous waste policies and procedures, which includes
reporting all biohazardous waste incidents to the designated
Agency official.

Facility

(1

)

3)

Center Director, Laboratory Chief or Director, or Research [eader
or equivalent. The Center Director ensures the implementation of
biohazardous waste policies and procedures at their facility or
institute and also designates a Location
Biosafety/Biosecurity/Quarantine Officer or equivalent.

Location Biosafety/Biosecurity/Quarantine Officer(s) or
equivalent. The Location Biosafety Officer(s) works with local
line managers, scientists, and research personnel to ensure the
facility is in compliance with agency and Department policy on
biohazardous waste disposal. S/he reports all biohazardous waste
incidents through Center or Location Management to the Agency
Biosafety Officer or designated Agency Official.

USDA Scientists and Research personnel. All USDA Scientists
and Research personnel are responsible for:

o staying informed about hazardous biological agents in their
work areas;

o adhering to biohazardous waste disposal policies and
procedures; and

o Ensure that their employees are aware of hazards associated

with biohazards or biohazardous waste(s) and are
appropriately trained on the applicable regulations,
standard operating procedures, emergency procedures,
security and safety procedures.

o informing supervisors (or designee) and the Location
Biosafety/Security/Quarantine Officer(s) of all
biohazardous waste disposal incidents.

Development of Location Biohazard Waste Management

Plan

(1

DR 4400-007, Biological Safety Program, dated May 19, 2006,
(www.ocio.usda.gov/directives/doc/DR4400-007.htm) requires
that affected personnel must be provided site-specific Biohazard
Control Plans which contain specific information about biological
hazards at their worksite.
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(a) The Biohazard Control Plan must include provisions for the
safe handling and disposal of hazardous biological agents,
and can be incorporated into existing plans, such as the
Chemical Hygiene Plan (Laboratory Safety) or Hazard
Communication Plan--both mandated by the Occupational
Safety and Health Administration (OSHA)--or the
Biohazardous Control Plan.

(b) Whether it is incorporated into existing plans or exists as an
independent document, the directives contained in the
Biohazard Control Plan should be in accordance with the
policy and procedures for decontamination, destruction,
and disposal of hazardous waste as described in this
Manual.
Biohazardous Waste Incident Reporting

All USDA scientists and research personnel are responsible for reporting
any biohazardous waste incidents, regardless of severity, to their
supervisor or designee and to the Location Biosafety Officer.

(1) The notification must be made by phone or in person.

(2) After investigating the circumstances that are reported, the
Location Biosafety Officer will determine if a biohazardous
waste incident has occurred.

3) The Location Biosafety Officer is responsible for reporting
biohazardous waste incidents to the appropriate line management
and/or the Responsible Official for select agents and toxins. Line
management is responsible for reporting the incident through the
the normal management communication structure to the Agency
Biosafety Officer or equivalent for incidents involving potential
occupational exposure or illness, environmental release or a
reportable incident involving a select agent.

4) Once an investigation of the situation is complete, the supervisor
will report the findings and corrective actions taken through the
normal management communication structure.

(5) The Agency Biosafety Officer or equivalent is responsible for
reporting any biohazardous waste incidents to the designated
Agency official.

(6) Incidents related to select agents and toxins must be reported to the
Agriculture Select Agent Program at 301-734-5960 (Or if
registered with CDC Select Agent Program at 404-718-2000).
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When responding to these incidents, the Responsible Official
should follow the requirements of 7 CFR 331.19, 9 CFR 121.19 or
42 CFR 73.19- Notification of a theft, loss, or release.

TYPES OF BIOHAZARDOUS WASTE GENERATED AT USDA

USDA is composed of a number of agencies and offices. At least 6 agencies
have diagnostic or research laboratories, animal research facilities, and
containment greenhouse facilities. USDA diagnostic and research operations
generate a range of biological waste products. The appropriate precautionary
procedures and the most effective decontamination methods vary for different
pathogens and waste streams, and the selection of any waste management method
should only be done after a careful evaluation and risk assessment is performed.
Various disinfection methods are described in subsequent sections of this
document.

The following is a list of the many categories/types of biological waste generated
in USDA facilities, but it is not comprehensive. Biological waste products not
specified in this section are to be handled in a manner providing maximum
protection to facility personnel, public health, U.S. Agriculture and to the
environment.

All Federal, State, local, and facility regulations must be consulted and
followed for the definition of biohazardous wastes and waste disposal.

a. Cultures, stocks of etiologic or infectious agents, and associated
biologicals (including but not limited to all agents, whether designated as
pathogens or not):

(1) Specimens from veterinary, diagnostic, regulatory, pathology, and
research laboratories related to testing of products for animals,
plants, food, soil, etc);

(2) Diagnostic sample cultures, including all inoculated media used to
isolate or enumerate microorganisms regardless of final isolation
result;

3) Incubated food samples, including the initial dilution, recovery, or
enrichment culture of the food sample;

4) Quality control cultures;

(5) Disposable culture/Petri dishes;

(6) Devices used to manipulate specimens and devices used to
transfer, inoculate, and mix cultures, including disposable and
reusable items (reusable items include but are not limited to
blender jars and blades, glass pipettes, scissors, knives, dilution
bottles, ring slides, filter units, forceps, and funnels);

(7) Wastes from the production of biologicals;

10
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(8) Waste water from containment greenhouses;
9) All microorganisms constructed using rDNA; and
(10) Discarded live and attenuated vaccines.

Carcasses, body parts, and bedding from animals exposed to pathogens in
research/diagnostics or that are used for diagnostics and may naturally
harbor pathogens

Plant specimens or debris, seeds, or soil exposed to plant pathogens,
infectious material, insects under a plant pest permit (PPQ 526), or plant
materials and associated pests

All contaminated and uncontaminated sharps, including:

(1) Needles and syringes

(2) Scalpels, razors, and microtome blades
3) Pasteur pipettes

(4) Slides and cover plates

%) Broken glass

Laboratory wastes, including but not limited to:

(1) Specimen containers

(2) Histology samples and other fixed slides or wax embedded tissues

3) Disposable personal protective equipment (gloves, lab coats,
masks, and aprons)

(4) Contaminated culture containers (Petri dishes, flasks, cell culture
flasks, pipette tips, disposable pipettes, vials, tubing, etc.)

%) Towels, absorbent surface liners, or underpads

(6) Cell culture materials

(7) Test or diagnostic kits, enzyme-linked immunosorbent assay
equipment, lateral flow devices, and spent pH test paper

(8) Disposable inoculating loops and needles, colony spreaders, and
swabs

9) Sample bags and collection and transport systems

(10)  Filters and disposable filter units.

Human blood, blood products, and body fluids, including solidified blood
and body fluids

Prions, including:
(1) Abnormal host proteins
(2) Transmissible Spongiform Encephalopathy agents

3) Proteins resistant to moderate heat, digestion enzymes, radiation,
and formalin

11
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Biological toxins, including:

(1) Poisons of natural origin

(2) Poisons of natural origin synthetically produced

3) Toxic metabolites of living organisms

(4) Degradation products of dead organisms

(%) Materials rendered toxic by the metabolic activity of
microorganisms

Select Agents: All laboratories working with Select Agents must adhere to
the requirements in 42 CFR part 73, 9 CFR part 121 and 7 CFR part 331,
as well as the most current version of any and all relevant USDA manuals.

Multihazardous Waste: Waste with multiple type hazards including two or
more of the following: radioactive, biohazardous agent(s), or hazardous
chemical(s). If the multihazardous waste contains a biohazardous agent(s),
inactivation of the biohazard(s) is usually the first step in the disposal
process. After inactivation of the biohazard the waste will be treated as
radioactive or hazardous chemical waste as appropriate. Contact your
location Biosafety Officer and/or equivalent for appropriate inactivation
methods.

BIOHAZARDOUS WASTE SEGREGATION, PACKAGING, LABELLING,
AND COLLECTION

Biohazardous/infectious waste must be segregated from the general trash.

Packaging material must be selected that is appropriate for the type of
waste handled (e.g., plastic bags for solid or semisolid infectious waste;
puncture resistant containers for sharps; and bottles, flasks, or tanks for
liquids).

Suitable containers must be used for the intended treatment, (e.g.,
incineration requires combustible containers). Suitable containers for
sharps include; metal, rigid plastic, and heavy cardboard; containers that
are compatible with selected treatment processes (NOTE: State and local
regulations/requirements for sharps containers may vary).

Primary and secondary containment must be adequate to prevent release of
biohazardous constituents into the environment.

Packaging containers/materials must maintain its integrity during storage
and transportation.

12
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f. Biohazardous/infectious waste or packaged biohazardous/infectious waste
shall not be compacted using a trash compactor prior to decontamination.

g. Biohazardous waste Storage time should be minimized.

h. Biohazard bags should be sealed and containerized in leak-proof/puncture
resistant secondary containment appropriate for treatment or transport.
Autoclave Bags used in steam sterilization should be loosely closed during
autoclaving to allow for steam circulation within the bag.

1. Liquid wastes must be in capped or tightly stoppered bottles or flasks and
containerized in leak-proof/puncture resistant secondary containment as
appropriate for transportation. Liquid waste vessels should never be
tightly capped during steam sterilization (autoclaving).

] The universal biological hazard symbol must be visible on infectious
waste containers.
k. Appropriate labeling or color coding should be used to differentiate

decontaminated from non-decontaminated waste.

1. Waste moved within the facility for treatment or storage may require
additional packaging to preserve containment of the waste. This may be a
rigid or semi-rigid container or double bagging.

m. Carts used to transfer wastes within a facility should be disinfected and
cleaned frequently.

n. USDOT Regulated waste material to be transported offsite, on public
access roads (or otherwise enter commerce), for decontamination shall be
packaged, marked, labeled and shipped in compliance with USDOT
hazardous materials regulations (49 CFR Parts171-180).

MECHANICAL METHODS FOR DECONTAMINATION OF
BIOHAZARDOUS WASTE

The purpose of this section is to describe mechanical strategies used for
decontaminating surfaces, items, and areas (laboratories, animal facilities, etc.).
The basic goal of decontamination is to render an article safe for reuse or
disposal. In order to eliminate the potential for environmental transmission of a
biological agent under study/examination to a susceptible host, one or more of the
requirements for environmental transmission must be disrupted. Environmental
transmission can occur when the following requirements, also known as the
“Chain of Transmission,” include:

o Presence of agent

13
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Sufficient virulence of agent

High numbers of agent

Mechanism of transmission from environment to host
Correct portal of entry

Susceptible host

Mechanical decontamination involves measures to remove, but not
necessarily neutralize, an agent. Cleaning is the removal of visible dirt
and stains. This includes, but is not limited to:

(a) brushing or vacuuming with a HEPA vacuum
(b) washing or damp mopping with water containing a soap or
detergent

(c) flushing water lines

Precleaning is routinely carried out if the risk of human or animal contact
with pathogen-contaminated materials is high and subsequent
decontamination is needed. In these cases, precleaning is essential to
achieve proper disinfection or sterilization, because dirt and soil can shield
microorganisms and can also interfere with the killing action of chemical
germicides.

Many germicidal products are only effective on precleaned items.

Precleaning must be carried out carefully to avoid exposure to infectious
agents.

Precleaning should only be conducted with materials chemically
compatible with the germicides that will be subsequently applied.
Because of this, it is common to use the same chemical germicide for
precleaning and disinfection.

PHYSICAL METHODS FOR DECONTAMINATION OF BIOHAZARDOUS
WASTE

The purpose of this section is to describe physical strategies used for
decontaminating surfaces, items, and areas (laboratories, animal facilities, etc.).
The basic goal of decontamination is to render an article safe for reuse or
disposal. In order to eliminate the potential for environmental transmission of a
biological agent under study to a susceptible host, one or more of the
requirements for environmental transmission must be disrupted. Physical
decontamination renders the agent harmless through physical means, such as heat,
ionizing radiation, and ultraviolet (UV) radiation.

14
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The most effective method of physical decontamination is steam
sterilization (autoclaving). Steam sterilization under pressure is
universally used in the conduct of biological research except when steam
penetration or heat and moisture damage is a concern. Steam sterilization
is considered one of the most dependable systems available for
decontaminating laboratory waste and sterilizing laboratory glassware,
media, and reagents.

Autoclaves are essentially steel pressure vessels that use pressurized
steam, usually 15 PSI (1.05 kg/cm2), to achieve a chamber temperature of
at least 121°C (250°F), which is effective at inactivating microorganisms
and proteinaceous bacterial and plant toxins.

The critical factors in ensuring the reliability of this sterilization method
are proper temperature and time and the complete replacement of the air
with steam (i.e., no entrapment of air). Because of these factors, chamber
pressurization requirements increase at higher geographic elevations.

Some autoclaves use a steam-activated exhaust valve that remains open
during the replacement of air by live steam until the steam triggers the
valve to close. Others use a pre-cycle vacuum to remove air prior to steam
introduction.

(1) There are three types of autoclave cycles:

(a) The gravity cycle is also known as the “Fast Exhaust”
cycle, and is typically used to decontaminate or sterilize dry
goods, glassware, etc. During this cycle, the chamber
charges with steam and holds it at a set temperature for a
set time; at the end of the cycle, the chamber returns
quickly to atmospheric pressures.

(b) The pre-vacuum cycle is used for decontaminating porous
materials, animal bedding, etc.; in this process, the
autoclave chamber is partially evacuated before steam is
introduced, which facilitates steam penetration throughout
the load.

(c) The liquid cycle is also known as the “Slow exhaust” cycle.
Steam is exhausted slowly at the end of the cycle to prevent
sterilized liquids from boiling over; in this process, liquid
containers must not be overfilled before autoclaving, or
they will boil over and represent a hazard to the operator.

(2) The following procedures must be followed when preparing to
place biohazardous materials in an autoclave.

15
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Materials that are to be decontaminated should be carried to
the autoclave in closed, leak proof containers. Primary
containers used during autoclaving include plastic
autoclave bags, which are polypropylene bags used to
contain materials during decontamination cycles within
autoclaves. These bags, also known as "autoclavable bags",
come in a wide variety of sizes, shapes and colors, and are
available from many laboratory supply houses.

Autoclave bags are usually placed in polypropylene or
stainless steel pans durin