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1. INTRODUCTION

King Abdullah University of Science and Technology (KAUST) is an international research institution with
a strong commitment to protecting the health and safety of its faculty, staff, students, and visitors, as well
as protecting its assets and the environment. Moreover, it is the objective of KAUST to be a leader among
its peers in the international research community for its health, safety, and environmental performance

Due to the special safety concerns related to the use of biological agents/materials, bloodborne
pathogens, recombinant/synthetic nucleic acid (r/sNA) molecules and other emerging biotechnologies in
research, this Biosafety Manual has been developed as a general guide for the safe conduct of work
involving these materials at KAUST. Specifically it is intended to:

— Standardize procedures for the safe handling, containment, and disposal of biological agents,
biological materials, bloodborne pathogens, and r/sNA materials;

— Promote compliance with all applicable standards, regulations and guidelines from the Kingdom
of Saudi Arabia and other well-recognized international best practices;

— Ensure, to the extent possible, a safe and healthy workplace, campus, and community
environment.

The contents of the manual have been developed from, and based upon internationally recognized
standards and guidelines, including:

The GCC Infection Prevention and Control Manual, latest edition

— Biosafety in Microbiological and Biomedical Laboratories (BMBL), latest edition;

— National Institute of Health (United States) Guidelines for Research Involving Recombinant DNA
Molecules (NIH Guidelines), latest edition

— World Health Organization — Laboratory Biosafety Manual, latest edition

All research activities at KAUST that involves biological agents/ materials, bloodborne pathogens, r/sNA
molecules and other emerging biotechnologies shall be conducted in accordance with this Biosafety
Manual.

2. STATEMENT OF POLICY

KAUST has adopted the U.S. Public Health Service publication, Biosafety in Microbiological and Biomedical
Laboratories (BMBL), latest edition, as the University standard for the use of biohazards;

All research and teaching involving r/sNA technology shall be treated as prescribed by the NIH's Guidelines
for Research Involving Recombinant or Synthetic Nucleic Acid Molecules (NIH Guidelines). All projects
involving r/sNA molecules require prior approval by the Institutional Biosafety and Bioethics Committee


https://ngha.med.sa/English/MedicalCities/AlRiyadh/MedicalServices/Lab/Documents/InfectionControlManual.pdf
https://www.cdc.gov/biosafety/publications/bmbl5/
https://osp.od.nih.gov/biotechnology/nih-guidelines/
https://osp.od.nih.gov/biotechnology/nih-guidelines/
https://www.who.int/publications/i/item/9789240011311
https://www.cdc.gov/biosafety/publications/bmbl5/
https://www.cdc.gov/biosafety/publications/bmbl5/

(IBEC). All work requiring the use of live animals require prior approval by the Institutional Animal Care
and Use Committee (IACUC).

Research involving Risk Groups 3 and 4 organisms is NOT permitted at KAUST.
Biosafety Level 3 or 4 containment facilities are currently NOT available in KAUST.

Newly isolated or recognized infectious agents of unknown pathogenicity shall be treated as requiring
Biosafety Level 2 or higher (BSL-2+).

The KAUST Biosafety Manual should be regarded as the basis for general biosafety guidelines in the
laboratory. Laboratory personnel will be expected to follow practices outlined in this manual, the BMBL
publication, the NIH Guidelines, the KAUST Laboratory Safety Manual, as well as the prudent practices
specific to the project(s) in which they are involved.

3. RESPONSIBILITIES

The responsibility for health and safety within laboratories falls on each individual who works in the
laboratory; however, it is the ultimate responsibility of the Principal Investigator or Laboratory Supervisor
to ensure that persons working in the laboratory have received all appropriate training and have been
provided with all the necessary information to work safely in laboratories under their supervision.
Principal Investigators and laboratory supervisors have numerous resources available to them for helping
to ensure a safe and healthy laboratory.

3.1. Principal Investigators/Laboratory Supervisors

Principal Investigators and Laboratory Supervisors are accountable for the health and safety of personnel
engaged in the use of biohazardous materials under their supervision. While specific tasks related to health
and safety can be delegated, overall responsibility for health and safety cannot be delegated. To fulfill this
responsibility, they must be familiar with KAUST’s HSE policy, this Biosafety Manual, and the KAUST
Laboratory Safety Manual.

Their responsibilities include:

1. Adhere to the responsibilities and requirements as outlined in the Faculty Handbook
— specifically section 4.3 - Research Safety;

2. Conduct risk assessments of their experiments;

3. Develop lab-specific standard operating procedures (SOPs) to ensure the safe use of
biohazardous agents/materials and r/sNA molecules. The protocols must outline
proper emergency procedures in the case of an accidental exposure of students,
personnel, and/or the environment;

4. Train laboratory personnel so they understand the hazards involved, safety
procedures required, and the emergency protocols in place;


https://hse.kaust.edu.sa/services/lab-safety-manual
https://hse.kaust.edu.sa/services/lab-safety-manual
https://policy.kaust.edu.sa/Private%20Policies/Academic/Academic%20Policies/Faculty%20Handbook.pdf

5. Monitor access of laboratory visitors and assure their safety and the security of
biohazards;

6. Comply with proper handling of biological waste by following recommendations and
guidelines in this manual and the Laboratory Hazardous Waste Manual;

7. Comply with all provisions of the KAUST Biosafety Manual;

8. Obtain prior approval from institutional committees.

9. Ensure that all incidents and near misses occurring in their laboratories are reported
to their supervisor and that an incident report is submitted to KAUST HSE using the
online reporting system.

The Principal Investigator/Laboratory Supervisor must ensure that all persons working with biohazards
in the laboratory are properly trained, understand the hazards, know how to protect themselves, and
are equipped and prepared to work safely.

3.2. Laboratory Personnel

Laboratory personnel consists of those individuals who conduct their work in a laboratory and are at risk
of possible exposure to biohazards or other health or physical hazards on a regular or periodic basis.
Personnel include laboratory technicians, instructors and researchers, visiting researchers, graduate
assistants, and students. The responsibilities of laboratory personnel include:

1. Follow all appropriate laboratory practices and safety requirements for the work
being performed as per this Biosafety Manual and the KAUST Laboratory Safety
Manual;

2. Attend required health and safety trainings as designated by your supervisor;

3. Inform your principal investigator, supervisor, laboratory manager, or instructor of
any safety hazards or unsafe working conditions in the workplace, classroom, or
laboratory (e.g., faulty fume hoods, or malfunctions of emergency safety
equipment);

4. Follow the standard operating procedures for your laboratory and the experiments
being conducted - as provided by your supervisor;

5. Know all emergency procedures as established by the Principal Investigator/
Laboratory Supervisor;

6. Report all incidents, near misses, and workplace injuries immediately to your
supervisor and by using the online reporting system.


https://hse.kaust.edu.sa/services/research-laboratory-hazardous-waste
https://researchcompliance.kaust.edu.sa/
https://hse.kaust.edu.sa/services/lab-safety-manual
https://hse.kaust.edu.sa/services/lab-safety-manual

3.3. Health, Safety, and Environment (HSE)

The HSE department will provide technical information and program support to assist in compliance with
KAUST’s Biosafety Manual. This includes developing policies, recommendations, and guidelines (including
those found in this Biosafety Manual and the Laboratory Safety Manual), competency, and serving as
consultants in providing health and safety information to laboratory personnel. HSE responsibilities
include:

1. Designating a University Biosafety Officer.

2. Provide information to the research community regarding procedures and
regulations for the safe use of biohazardous agents/ materials, bloodborne
pathogens, and r/sNA molecules in research;

3. Work with campus stakeholders to annually evaluate, implement, review, and make
updates, as needed, to the Biosafety Manual;

4. Serve as a resource to review academic research protocols, risk assessments,
submission of applications to university committees, and standard operating
procedures developed by Principal Investigators, Laboratory Supervisors and
laboratory personnel for the use, decontamination, disposal, and spill cleanup of
biohazards;

5. Provide Biosafety Training sessions for laboratory personnel and, upon request,
assist Principal Investigators, Laboratory Supervisors in developing and conducting
hands-on training sessions with laboratory personnel;

6. Investigate accidents and incidents involving biohazards;

7. Keep the senior administration, IBEC and IACUC informed on the progress of
continued implementation of the Biosafety Manual and bring campus-wide issues
affecting biosafety to theirattention.

3.4. Guests and Visitors

As per the KAUST Laboratory Safety Manual, due to the potential hazards and liability issues, guests or
other persons (in particular children under the age of 16) are not permitted in hazardous work areas, with
the exception of KAUST-sanctioned activities, e.g., tours, open houses, or other KAUST- related business
as authorized by the Principal Investigator or Laboratory Supervisor. In these instances, all children under
the age of 16 must be under careful and continuous supervision.

3.5. Visiting Researchers

There are potential risks associated with allowing access to laboratories and equipment by visiting
scientists. These risks include theft or questions of ownership of intellectual property, bodily injury, and
property damage. Departments should verify that all users of the lab have signed all documents required


https://hse.kaust.edu.sa/services/lab-safety-manual
https://researchcompliance.kaust.edu.sa/
https://hse.kaust.edu.sa/services/lab-safety-manual

by the University to use its research facilities (e.g. visiting faculty agreement) and have the required safety
and health training and competence prior to allowing access to the laboratory and/or specialized
equipment.

Non-essential visitors and children must not be allowed access to a laboratory where biohazardous
agents/ materials, bloodborne pathogens, or r/sNA molecules may be present.

4. TRAINING REQUIREMENTS

In addition to Laboratory Safety Training, Hazardous Waste Training and Emergency Incident
Preparedness Training, which are mandatory for all lab personnel, individuals working with biohazards are
required to take Biosafety Training. If individuals are working with human tissues, cell lines, or other
potentially infectious materials (OPIM), they are also required to take Bloodborne Pathogens Training
annually. As the primary responsible person in the laboratory, the Principal Investigator is also required
to take these trainings.

This training must occur before any individuals are permitted to work in KAUST laboratories. In addition
to KAUST required training courses, the Principal Investigator or Laboratory Supervisor is responsible for
providing additional lab specific training including:

e Risk assessments for the biohazards being used;

e Good microbiological techniques;

e Proper use of laboratory equipment and instrumentation;

e Personal protective equipment selection and use;

e Laboratory specific protocols and procedures;

e Decontamination and disinfection procedures;

e Proper waste disposal procedures;

e Spill clean-up and emergency procedures for the specific materials being used.

In order to meet training requirements for specific laboratory activities (i.e. wildlife research, human
subjects, etc.), additional training can be recommended through the Collaborative Institutional Training

Initiative (CITI) Program.

5. RISK GROUPS AND BIOSAFETY LEVELS

There are several different systems (US National Institutes of Health, World Health Organization, Health
Agency of Canada, European Union, etc.) for the classification of human, animal, and plant biohazards. All
are similar in that biohazardous materials are categorized in risk groups based on their relative risk.
Depending on the country and/or organization, this classification system might take the following factors
into consideration:


https://about.citiprogram.org/en/homepage/
https://about.citiprogram.org/en/homepage/

e Pathogenicity of the organism;

e Mode of transmission and host range;

e Availability of effective preventive measures (e.g., vaccines);

e Availability of effective treatment (e.g., antibiotics);

e Other factors.

5.1. Risk Groups

Biohazards may be classified into Risk Groups (RG) based on their relative hazard and characteristics such
as: the capability to infect and cause disease in a susceptible human or animal host, virulence as measured
by the severity of disease, and the availability of preventive measures and effective treatments for the

disease.

KAUST has adopted the US National Institutes of Health (NIH) Guidelines categorization of Risk Groups
(RG) for infectious agents as follows:

e RG1 - are not associated with disease in human healthy adults;

Note: RG1 pathogens may pose harm to immunocompromised or immunosuppressed

individuals.

e RG2 - are associated with disease which is rarely serious and for which preventative
or therapeutics is often available;

e RG3 - are associated with serious or lethal human disease for which preventative or
therapeutics may be available;

e RG4-are associated with lethal human disease for which preventative or therapeutics
are not readily available.

Classification of Infectious Microorganisms by Risk Group

Risk Group
Classification

NIH Guidelines for Research
involving Recombinant DNA
Molecules

World Health Organization Laboratory
Biosafety Manual

Risk Group 1

Agents not associated with disease
in healthy adult humans.

(No or low individual and community risk) A
microorganism unlikely to cause human or animal
disease.

10


https://osp.od.nih.gov/biotechnology/nih-guidelines/
https://osp.od.nih.gov/biotechnology/nih-guidelines/
https://osp.od.nih.gov/biotechnology/nih-guidelines/
https://osp.od.nih.gov/biotechnology/nih-guidelines/
https://www.who.int/publications/i/item/9789240011311

(Moderate individual risk; low community risk)
A pathogen that can cause human or animal disease
Agents associated with human but is unlikely to be a serious hazard to laboratory
_ disease that is rarely serious and | Wworkers, the community, livestock or the
Risk Group2 | . .0 preventive or therapeutic | €nvironment. Laboratory exposures may cause
interventions are often available. | serious infection, but effective treatment and
preventive measures are available and the risk of
spread of infection is limited.
(High individual risk; low community risk) A
Agents associated with serious or | athooen that usually causes serious human or
Risk Group 3 lethal hum.an disease for W_hiCh animal disease but does not ordinarily spread from
preventive or therapeutic one infected individual to another. Effective
interventions may be available. treatment and preventive measures are available.
(High individual and community risk)
Agents likely to cause serious or | A hathogen that usually causes serious human or
lethal human disease for which animal disease and can be readily transmitted from
Risk Group 4 preventive or therapeutic one individual to another, directly or indirectly.
interventions are not usually Effective treatment and preventive measures are not
available. usually available.

Risk Groups correlate with, but do not equate to Biosafety Levels (BSL). A risk assessment will determine
the degree of correlation between an agent’s risk group classification and biosafety level.

Relation of risk groups to biosafety levels, practices and equipment

services, research

biohazard sign

Risk Biosafety | |aporatory Type| Laboratory Practices Safety Equipment
Group Level
1 Basic Biosafety | Basic teaching, | Good microbiological None; open bench
Level 1 research technique
Primary health | Good microbiological
5 Basic Biosafety services; technique plus Open bench plus Biosafety Cabinets for
Level 2 diagnostic protective clothing, potential aerosols

3 Biosafety L
3

Containment

Special diagnostic

evel ]
services, research

As Level 2 plus special
clothing, controlled
access, directional

airflow

Biosafety Cabinets and/or other primary
devices for all activities

11



Maximum _ Class Ill Biosafety Cabinets, or positive
Containment Dangerous As Level 3 plus a|rIF>ck pressure suits in conjunction with Class
4 Biosafety Level pathogens ent.ry, ShOWEI’.EXIt, Il Biosafety Cabinets, double- ended
4 special waste disposal autoclave (through the wall), filtered air

5.2. Biosafety Containment Levels

In contrast to Risk Groups, Biosafety Levels (BSL) prescribe practices, procedures and levels of
containment for the particular biohazard. The most important element of containment is strict adherence
to standard microbiological practices and techniques. Similar to Risk Groups, BSL are graded from 1 — 4.
The four levels of biosafety, designated in ascending order by degree of protection provided to personnel,
the environment, and the community, are combinations of laboratory practices, safety equipment, and
laboratory facilities. The BMBL recommends that work be done using one of four levels of containment:
Biosafety Level 1 (BSL-1), BSL-2, BSL-3, and BSL-4.

It is KAUST policy that all laboratories adhere to these BMBL and NIH guidelines

The primary risk criteria used to define the four ascending levels of containment are:

e Infectivity;

e Severity of disease;

e Transmissibility;

e The nature of the work being conducted.

The majority of work at KAUST involves Biosafety Level 1 (BSL-1) and 2 (BSL-2) practices. BSL-2
containment and practices is suitable for work with agents that are infectious to humans or animals where
exposure may result in limited to moderate disease. The routes of exposure_to these agents are typically
through cuts and breaks in the skin, ingestion, and splashes to the mucous membranes (eyes, nose, and
mouth). These agents or materials include:

e Microorganisms;

e Human blood, blood components, fluids, unfixed organs, tissues and cell lines
(primary and established);

e Biotoxins (with a LD50 of less than 100 micrograms per kilogram of body weight in
vertebrates) requiring BSL-2 containment;

e Recombinant DNA activities as described by the NIH Guidelines for Research
Involving Recombinant DNA Molecules.

Note: BSL-3 work is not permitted at KAUST at this time. There are no BSL-3 or BSL-4 facilities at the
University — therefore all work with RG3 and RG4 agents is strictly prohibited.


https://www.cdc.gov/biosafety/publications/bmbl5/
https://osp.od.nih.gov/biotechnology/nih-guidelines/
https://osp.od.nih.gov/biotechnology/nih-guidelines/

5.2.1. Biosafety Level 1 (BSL-1)

Biosafety Level 1 (BSL-1) is appropriate for undergraduate and secondary educational training and
teaching laboratories, and for other facilities in which work is done with well-characterized agents not
known to cause disease in healthy adult humans, and of minimal potential hazard to laboratory personnel
and the environment. The laboratory is not necessarily separated from the general traffic patterns in the
building. Work is typically conducted on open bench tops using standard microbiological practices. Special
containment equipment or facility design is not required, but may be used as determined by appropriate
risk assessment. Laboratory personnel must have specific training in the procedures conducted in the
laboratory and must be supervised by a scientist with training in microbiology or a related science.

BSL-1 represents a basic level of containment that relies on standard microbiological practices with no
special primary or secondary barriers recommended, other than a sink for hand washing.

The following standard practices, safety equipment, and facility requirements apply to BSL-1.
A) Standard Microbiological Practices

1. The laboratory supervisor must enforce the institutional policies that control access to the
laboratory;

2. Long hair is restrained so that it cannot contact hands, specimens, containers or equipment.
3. Gloves are worn to protect hands from exposure to hazardous materials.

a. Glove selected is based on an appropriate risk assessment.

b. Gloves are not worn outside the laboratory.

c. Change gloves when contaminated, glove integrity is compromised, or when
otherwise necessary.

d. Do not wash or reuse disposable gloves, and dispose of used gloves with other
contaminated laboratory waste.

4. Gloves and other PPE are removed in a manner that minimizes personal contamination and
transfer of infectious materials outside of the areas where infectious materials and/or animals
are housed or manipulated.

5. Persons must wash their hands after working with potentially hazardous materials and before
leaving the laboratory;

6. Eating, drinking, smoking, handling contact lenses, applying cosmetics, and storing food for
human consumption must not be permitted in laboratory areas. Food must be stored outside
the laboratory area.

7. Mouth pipetting is prohibited; mechanical pipetting devices must be used;

8. Policies for the safe handling of sharps, such as needles, scalpels, pipettes, and broken

13



10.

11.

glassware must be developed, implemented, and followed. Whenever practical, laboratory
supervisors should adopt improved engineering and work practice controls that reduce risk of
sharps injuries. Precautions must always be taken with sharp items which include:

a. Plasticware is substituted for glassware whenever possible.

b. Use of needles and syringes or other sharp instruments is limited in the laboratory
and is restricted to situations where there is no alternative (e.g., parenteral injection,
blood collection, or aspiration of fluids from laboratory animals or diaphragm bottles).
Active or passive needle-based safety devices are to be used whenever possible.

e Uncapping of needles is performed in such a manner to reduce the potential for
recoil causing an accidental needlestick.

* Needles are not bent, sheared, broken, recapped, removed from disposable
syringes, or otherwise manipulated by hand before disposal.

e |f absolutely necessary to remove a needle from a syringe or recap a needle, a
hands free device or comparable safety procedure must be used.

e Used, disposable needles and syringes must be carefully placed in conveniently
located puncture-resistant containers used for sharpsdisposal immediately after
use. The sharps container is located as close to the point of use as possible.

c. Non-disposable sharps must be placed in a hard walled container for transport to a
processing area for decontamination, preferably by autoclaving.

d. Broken glassware is not handled directly. Instead, it is removed using a brush and
dustpan, tongs, or forceps.

Perform all procedures to minimize the creation of splashes and/or aerosols.

Decontaminate work surfaces after completion of work and after any spill or splash of
potentially infectious material with appropriate disinfectant. Spills involving infectious
materials are contained, decontaminated, and cleaned up by staff who are properly trained
and equipped to work with infectious material. A spill procedure is developed and posted
within the laboratory.

Decontaminate all cultures, stocks, and other potentially infectious materials before disposal
using an effective method, consistent with applicable institutional, local, and state
requirements. Depending on where the decontamination will be performed, the following
methods are used prior to transport:

a. Materials to be decontaminated outside of the immediate laboratory are placed in a
durable, leak-proof container and secured for transport. For infectious materials, the
outer surface of the container is disinfected prior to moving materials and the
transport container has a universal biohazard label.

b. Materials to be removed from the facility for decontamination are packed in
accordance with applicable local, state, and federal regulations.

14



12.

13.

14.

15.

16.

A sign must be posted at the entrance to the laboratory when infectious materials are present.
The sign may include the laboratory’s Biosafety Level, name of the agent(s) in use, the name
and phone number of the laboratory supervisor or other responsible personnel, PPE
requirements, general occupational health requirements, and entering and exiting
procedures. Agent information should be posted in accordance with the Biosafety Manual;

An effective integrated pest management program is required;

The laboratory supervisor/principal investigator must ensure that laboratory personnel
receive appropriate training regarding their duties, potential hazards, manipulations of
infectious agents, necessary precautions to minimize exposures, and hazard/exposure
evaluation procedures and that appropriate records are maintained. Personnel must receive
annual updates and additional training when equipment, procedures or policies change.

Personal health status may impact an individual’s susceptibility to infection and ability to
receive available immunizations or prophylactic interventions. Therefore, all laboratory
personnel and particularly those of reproductive age and/or those having conditions that may
predispose them to increased risk of infection, should be provided with information regarding
immune competence and susceptibility to infectious agents. Individuals having these conditions are
not prohibited from work, but are encouraged to self-identify to the institution’s healthcare
provider for appropriate counseling and guidance.

Animals and plants not associated with the work being performed are not permitted in the
laboratory

B) Special Practices

None required.

0) Safety Equipment (Primary Barriers and Personal Protective Equipment)

1.

Special containment devices or equipment, such as biosafety cabinets (BSCs), are not generally
required.

Protective laboratory coats, gowns, or uniforms are worn to prevent contamination of
personal clothing.

Protective eyewear is worn by personnel when conducting procedures that have the potential
to create splashes and sprays of microorganisms or other hazardous materials. Eye protection
and face protection are disposed of with other contaminated laboratory waste or
decontaminated after use.

In circumstances where research animals are present in the laboratory, the risk assessment
considers appropriate eye, face, and respiratory protection, as well as potential animal
allergens.

D) Laboratory Facilities (Secondary Barriers)

1.

Laboratories have doors for access control.

15



2. Laboratories have a sink for handwashing.
3. An eyewash station is readily available in the laboratory.
4. The laboratory is designed so that it can be easily cleaned.
a. Carpets and rugs in laboratories are not appropriate.
b. Spaces between benches, cabinets, and equipment are accessible for cleaning.
5. Laboratory furniture can support anticipated loads and uses.

a. Benchtops are impervious to water and resistant to heat, organic solvents, acids,
alkalis, and other chemicals.

b. Chairs used in laboratory work are covered with a non-porous material that can be
easily cleaned and decontaminated with appropriate disinfectant.

6. Laboratory windows that open to the exterior are fitted with screens.

7. lllumination is adequate for all activities and avoids reflections and glare that could impede
vision.

5.2.2. Biosafety Level 2 (BSL-2)

Biosafety Level 2 (BSL-2) builds upon BSL-1. BSL-2 is suitable for work with agents associated with human
disease and pose moderate hazards to personnel and the environment. BSL-2 differs from BSL-1 primarily
because:

1 laboratory personnel receive specific training in handling pathogenic agents and are
supervised by scientists competent in handling infectious agents and associated procedures;

2. access to the laboratory is restricted when work is being conducted; and

3. all procedures in which infectious aerosols or splashes may be created are conducted in BSCs
or other physical containment equipment.

The following standard practices, safety equipment, and facility requirements apply to BSL-2.
A) Standard Microbiological Practices

1. The laboratory supervisor enforces the institutional policies that control safety in and access
to the laboratory.

2. The laboratory supervisor ensures that laboratory personnel receive appropriate training
regarding their duties, potential hazards, manipulations of infectious agents, necessary
precautions to minimize exposures, and hazard/exposure evaluation procedures (e.g.,
physical hazards, splashes, aerosolization) and that appropriate records are maintained.
Personnel receive annual updates and additional training when equipment, procedures, or
policies change. All persons entering the facility are advised of the potential hazards, are

16



instructed on the appropriate safeguards, and read and follow instructions on practices and
procedures. An institutional policy regarding visitor training, occupational health
requirements, and safety communication is considered.

Personal health status may affect an individual’s susceptibility to infection and ability to
receive available immunizations or prophylactic interventions. Therefore, all personnel, and
particularly those of reproductive age and/or those having conditions that may predispose
them to increased risk for infection (e.g., organ transplant, medical immunosuppressive
agents), are provided information regarding immune competence and susceptibility to
infectious agents. Individuals having such conditions are encouraged to self-identify to the
institution’s healthcare provider for appropriate counseling and guidance.

A safety manual specific to the facility is prepared or adopted in consultation with the facility
director and appropriate safety professionals. The safety manual is available, accessible, and
periodically reviewed and updated as necessary.

a. The safety manual contains sufficient information to describe the biosafety and
containment procedures for the organisms and biological materials in use,
appropriate agent-specific decontamination methods, and the work performed.

b. The safety manual contains or references protocols for emergency situations,
including exposures, medical emergencies, facility malfunctions, and other potential
emergencies. Training in emergency response procedures is provided to emergency
response personnel and other responsible staff according to institutional policies.

Assign incorporating the universal biohazard symbol is posted at the entrance to the laboratory
when infectious materials are present. Posted information includes: the laboratory’s Biosafety
Level, the supervisor’s or other responsible personnel’s name and telephone number, PPE
requirements, general occupational health requirements (e.g., immunizations, respiratory
protection), and required procedures for entering and exiting the laboratory. Agent
information is posted in accordance with the institutional policy.

Long hair is restrained so that it cannot contact hands, specimens, containers, or equipment.
Gloves are worn to protect hands from exposure to hazardous materials.

a. Glove selection is based on an appropriate risk assessment.

b. Gloves are not worn outside the laboratory.

c. Change gloves when contaminated, glove integrity is compromised, or when
otherwise necessary.

d. Do not wash or reuse disposable gloves, and dispose of used gloves with other
contaminated laboratory waste.

8. Gloves and other PPE are removed in a manner that minimizes personal contamination and

transfer of infectious materials outside of the areas where infectious materials and/or animals
are housed or manipulated.

17



9. Persons wash their hands after working with potentially hazardous materials and before
leaving the laboratory.

10. Eating, drinking, smoking, handling contact lenses, applying cosmetics, and storing food for
human consumption are not permitted in laboratory areas. Food is stored outside the
laboratory area.

11. Mouth pipetting is prohibited. Mechanical pipetting devices are used.

12. Policies for the safe handling of sharps, such as needles, scalpels, pipettes, and broken
glassware are developed, implemented, and followed; policies are consistent with applicable
state, federal, and local requirements. Whenever practical, laboratory supervisors should
adopt improved engineering and work practice controls that reduce risk of sharps injuries.
Precautions are always taken with sharp items. These include:

a. Plasticware is substituted for glassware whenever possible.

b. Use of needles and syringes or other sharp instruments is limited in the laboratory
and is restricted to situations where there is no alternative (e.g., parenteral injection,
blood collection, or aspiration of fluids from laboratory animals or diaphragm bottles).
Active or passive needle-based safety devices are to be used whenever possible.

* Uncapping of needles is performed in such a manner to reduce the potential for
recoil causing an accidental needlestick.

* Needles are not bent, sheared, broken, recapped, removed from disposable
syringes, or otherwise manipulated by hand before disposal.

e |f absolutely necessary to remove a needle from a syringe (e.g., to prevent lysing
blood cells) or recap a needle (e.g., loading syringes in one room and injecting
animals in another), a hands-free device or comparable safety procedure must be
used (e.g., a needle remover on a sharps container, the use of forceps to hold the
cap when recapping a needle).

e Used, disposable needles and syringes are carefully placed in puncture-resistant
containers used for sharps disposal immediately after use. The sharps disposal
container is located as close to the point of use as possible.

c. Non-disposable sharps are placed in a hard-walled container for transport to a
processing area for decontamination, preferably by autoclaving.

d. Broken glassware is not handled directly. Instead, it is removed using a brush and
dustpan, tongs, or forceps.

13. Perform all procedures to minimize the creation of splashes and/or aerosols.

14. Decontaminate work surfaces after completion of work and after any spill or splash of
potentially infectious material with appropriate disinfectant. Spills involving infectious
materials are contained, decontaminated, and cleaned up by staff who are properly trained
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and equipped to work with infectious material. A spill procedure is developed and posted
within the laboratory.

15. Decontaminate all cultures, stocks, and other potentially infectious materials before disposal
using an effective method, consistent with applicable institutional, local, and state
requirements. Depending on where the decontamination will be performed, the following
methods are used prior to transport:

a. Materials to be decontaminated outside of the immediate laboratory are placed in a
durable, leak-proof container and secured for transport. For infectious materials, the
outer surface of the container is disinfected prior to moving materials and the
transport container has a universal biohazard label.

b. Materials to be removed from the facility for decontamination are packed in
accordance with applicable local, state, and federal regulations.

16. An effective integrated pest management program is implemented.

17. Animals and plants not associated with the work being performed are not permitted in the
laboratory.

B) Special Practices
1. Access to the laboratory is controlled when work is being conducted.

2. The laboratory supervisor is responsible for ensuring that laboratory personnel demonstrate
proficiency in standard microbiological practices and techniques for working with agents
requiring BSL-2 containment.

3. Laboratory personnel are provided medical surveillance, as appropriate, and offered available
immunizations for agents handled or potentially present in the laboratory.

4. Properly maintained BSCs or other physical containment devices are used, when possible,
whenever aerosol generating activities are conducted. These activities include pipetting,
centrifuging, grinding, blending, shaking, mixing, sonicating, opening containers of infectious
materials, inoculating animals intranasally, and harvesting infected tissues from animals or

eges.

a. High concentrations or large volumes of infectious agents are used. Such materials
may be centrifuged in the open laboratory using sealed rotors or centrifuge safety
cups with loading and unloading of the rotors and centrifuge safety cups in the BSC or
another containment device.

b. Ifitis not possible to perform a procedure within a BSC or other physical containment
device, a combination of appropriate personal protective equipment and
administrative controls are used, based on a risk assessment.

5. Laboratory equipment is decontaminated routinely; after spills, splashes, or other potential
contamination; and before repair, maintenance, or removal from the laboratory.



6.

A method for decontaminating all laboratory waste is available (e.g., autoclave, chemical
disinfection, incineration, or other validated decontamination method).

Incidents that may result in exposure to infectious materials are immediately evaluated per
institutional policies. All such incidents are reported to the laboratory supervisor and any
other personnel designated by the institution. Appropriate records are maintained.

O) Safety Equipment (Primary Barriers and Personal Protective Equipment)

Protective laboratory coats, gowns, or uniforms designated for laboratory use are worn while
working with hazardous materials and removed before leaving for non-laboratory areas (e.g.,
cafeteria, library, and administrative offices). Protective clothing is disposed of appropriately
or deposited for laundering by the institution. Laboratory clothing is not taken home.

Eye protection and face protection (e.g., safety glasses, goggles, mask, face shield or other
splatter guard) are used for manipulations or activities that may result in splashes or sprays of
infectious or other hazardous materials. Eye protection and face protection are disposed of
with other contaminated laboratory waste or decontaminated after use.

The risk assessment considers whether respiratory protection is needed for the work with
hazardous materials. If needed, relevant staff are enrolled in a properly constituted
respiratory protection program.

In circumstances where research animals are present in the laboratory, the risk assessment
considers appropriate eye, face, and respiratory protection, as well as potential animal
allergens.

D) Laboratory Facilities (Secondary Barriers)

1.

Laboratory doors are self-closing and have locks in accordance with the institutional policies.
Laboratories have a sink for handwashing. It should be located near the exit door.
An eyewash station is readily available in the laboratory.
The laboratory is designed so that it can be easily cleaned.

a. Carpets and rugs in laboratories are not appropriate.

b. Spaces between benches, cabinets, and equipment are accessible for cleaning.
Laboratory furniture can support anticipated loads and uses.

a. Benchtops are impervious to water and resistant to heat, organic solvents, acids,
alkalis, and other chemicals.

b. Chairs used in laboratory work are covered with a non-porous material that can be
easily cleaned and decontaminated with appropriate disinfectant.
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6. Laboratory windows that open to the exterior are not recommended. However, if a laboratory
does have windows that open to the exterior, they are fitted with screens.

7. lllumination is adequate for all activities and avoids reflections and glare that could impede
vision.

8. Vacuum lines in use are protected with liquid disinfectant traps and in-line HEPA filters or their
equivalent. Filters are replaced, as needed, or are on a replacement schedule determined by
a risk assessment.

9. There are no specific requirements for ventilation systems. However, the planning of new
facilities considers mechanical ventilation systems that provide an inward flow of air without
recirculation to spaces outside of the laboratory.

10. BSCs and other primary containment barrier systems are installed and operated in a manner
to ensure their effectiveness.

a. BSCs are installed so that fluctuations of the room air supply and exhaust do not
interfere with proper operations. BSCs are located away from doors, windows that
can be opened, heavily traveled laboratory areas, and other possible airflow
disruptions.

b. BSCs can be connected to the laboratory exhaust system by either a canopy
connection (Class lIA only) or directly exhausted to the outside through a hard
connection (Class 1B, IIC, or Ill). Class lIA or 1IC BSC exhaust can be safely recirculated
back into the laboratory environment if no volatile toxic chemicals are used in the
cabinet.

c. BSCs are certified at least annually to ensure correct performance.

5.2.3. Biosafety Level 2+ (BSL-2+)

Biosafety Level 2+ (BSL-2+) or Biosafety Level 2 — enhanced, is used to describe laboratories where work
with microorganisms is conducted with select biosafety practices and procedures that are found at BSL-3.
This enhanced containment level is used for biological agents that may pose a higher risk than standard
Risk Group 2 agents due to changes at the molecular level, procedures being used, amount of agent being
propagated, etc. BSL-2+ is not a recognized containment level in biosafety guidance documents such as
the US Centers for Disease Control’s (CDC) Biosafety in Microbiological and Biomedical Laboratories
(BMBL) or the National Institute of Health’s Guidelines for Research Involving Recombinant or Synthetic
Nucleic Acid Molecules.

There is no current KAUST standardized list of microorganisms, viral vectors, or research projects that
should be conducted at BSL-2+. This level of containment will be determined by the Biosafety Officer and
Institutional Biosafety and Bioethics Committee (IBEC) based on a risk assessment of the agent(s) in use
and the procedures being conducted.
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5.2.4. Biosafety Levels 3 and 4 (BSL-3 and BSL-4)

Biosafety Level 3 (BSL-3) is applicable to clinical, diagnostic, teaching, research, or production facilities
where work is performed with indigenous or exotic agents that may cause serious harm. Lab personnel
must receive specific training in handling these pathogenic and potentially lethal agents and must be
supervised by scientists competent in handling infectious agents and associated procedures. All
procedures involving the manipulation of infectious materials must be conducted within BSCs or other
physical containment devices.

Biosafety Level 4 (BSL-4) is applicable for work with exotic agents that pose a high individual risk for life-
threatening disease by infectious aerosols and for which no current treatment is available (e.g.,
laboratories working with Ebola, Marburg, and pox viruses). These are high-containment laboratories
have very complex and advanced facility requirements.

IMPORTANT: Work that requires BSL-3 or BSL-4 containment is not permitted at KAUST at this time. There
are no BSL-3 or BSL-4 facilities at the University — therefore all work with RG3 and RG4 agents is strictly
prohibited.

5.3. Animal Biosafety Levels (ABSL)

Similar to the biosafety levels mentioned in the previous sections, there are biosafety levels that describe
work with vertebrate animals exposed to biological agents. These Animal Biosafety Levels provide
guidance on practices, equipment, and facilities that are comparable to the laboratory biosafety levels.
However, there are unique hazards associated with infected animals that must be understood by
personnel who are working with the animals and addressed in the animal facility. Animal biosafety levels
are designed to protect personnel from exposure to potentially infectious materials. Quarantine facilities
and procedures must be utilized to prevent spread of infectious materials from animal to animal. Though
there are four ABSL levels. Since ABSL and BSL levels are similar, the following sections will cover the
additional items that are required at each level. The sections will only discuss levels 1 and 2 as these are
the only levels permitted at KAUST.

5.3.1. Animal Biosafety Level 1 (ABSL-1)

Animal Biosafety Level 1 (ABSL-1) is suitable for animal work involving well-characterized agents that are
not known to consistently cause disease in immunocompetent adult humans and present minimal
potential hazard to personnel and the environment. Special containment equipment or facility design may
be required as determined by risk assessment.

Personnel receive specific training in animal facility procedures and are supervised by an individual with
adequate knowledge of potential hazards and experimental animal procedures. The following standard
practices, safety equipment, and facility specifications are recommended for ABSL-1.

A) Standard Microbiological Practices

1. The animal facility director/manager establishes and enforces policies, procedures, and
protocols for biosafety, biosecurity, and emergencies within the animal facility.
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Access to the animal room is limited. Only those persons required for experimental,
husbandry, or support purposes are authorized to enter the facility.

Each institution ensures that worker safety and health concerns are addressed as part of the
animal protocol review process. Consideration is given to specific biohazards unique to the
animal species and protocol in use. Prior to beginning a study, animal protocols are reviewed
and approved by the Institutional Animal Care and Use Committee (IACUC) as appropriate.

The facility supervisor ensures that animal care, facility, and support personnel receive
appropriate training regarding their duties, animal husbandry procedures, potential hazards,
manipulations of infectious agents, necessary precautions to minimize exposures, and
hazard/exposure evaluation procedures (e.g., physical hazards, splashes, aerosolization).
Personnel receive annual updates and additional training when equipment, procedures, or
policies change. Records are maintained for all hazard evaluations, training sessions, and staff
attendance. All persons, including facility equipment personnel, service workers, and visitors,
are advised of the potential hazards (e.g., naturally acquired or research pathogens,
allergens); are instructed on the appropriate safeguards; and read and follow instructions on
practices and procedures. An institutional policy regarding visitor training, occupational
health requirements, and safety communication is considered.

Facility supervisors ensure that medical staff are informed of potential occupational hazards
within the animal facility, to include those associated with research, animal husbandry duties,
animal care, and manipulations.

Appropriate occupational medical services are in place, as determined by risk assessment.
a. Ananimal allergy prevention program is part of the medical surveillance.

b. Personnel using respirators for animal allergy prevention are enrolled in an appropriately
constituted respiratory protection program.

A safety manual specific to the facility is prepared or adopted in consultation with the facility
director and appropriate safety professionals. The safety manual is available, accessible, and
periodically reviewed and updated, as necessary.

a. The safety manual contains sufficient information to describe the biosafety and
containment procedures for the experimental animals, organisms, and biological
materials in use, appropriate agent specific decontamination methods, and the work
performed.

b. The safety manual contains or references protocols for emergencies including exposures,
medical emergencies, facility malfunctions, escape of animals within the animal facility,
and other potential emergencies. A plan for the disposition of animals during emergency
situations is included. Training in emergency response procedures is provided to
emergency response personnel and other responsible staff according to institutional
policies.
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8.

10.

11.

12.

13.

14.

A sign is posted at the entrance to the animal room when infectious agents are present.
Posted information includes: the room’s Animal Biosafety Level, the supervisor’s or other
responsible personnel’s name and telephone number, PPE requirements, general
occupational health requirements (e.g., immunizations, respiratory protection), and required
procedures for entering and exiting the animal room. Agent information is posted in
accordance with the institutional policy.

Gloves are worn to protect hands from exposure to hazardous materials and when handling
animals.

a. Glove selection is based on an appropriate risk assessment.
b. Consider the need for bite and/or scratch-resistant gloves.
c. Gloves worn inside the animal facility are not worn outside the animal facility.

d. Change gloves when contaminated, glove integrity is compromised, or when otherwise
necessary.

e. Do not wash or reuse disposable gloves, and dispose of used gloves with other
contaminated animal facility waste.

Gloves and other PPE are removed in a manner that minimizes personal contamination and
transfer of infectious materials outside of the areas where infectious materials and/or animals
are housed or manipulated.

Persons wash their hands after handling animals and before leaving the areas where
infectious materials and/or animals are housed or manipulated.

All procedures are carefully performed to minimize the creation of aerosols or splatters of
infectious materials and waste.

Decontaminate work surfaces after completion of work and after any spill or splash of
potentially infectious material with appropriate disinfectant. Spills involving infectious
materials are contained, decontaminated, and cleaned up by staff who are properly trained
and equipped to work with infectious material. A spill procedure is developed and posted
within the animal facility.

Decontaminate all cultures, stocks, and other potentially infectious materials before disposal
using an effective method, consistent with applicable institutional, local and state
requirements. Depending on where the decontamination will be performed, the following
methods are used prior to transport:

a. Materials to be decontaminated outside of the immediate animal room are placed in a
durable, leak-proof container and secured for transport. For infectious materials, the
outer surface of the container is disinfected prior to moving materials and the transport
container has a universal biohazard label.
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b. Materials to be removed from the facility for decontamination are packed in accordance
with applicable local, state, and federal regulations.

15. An effective integrated pest management program is required.
B) Special Practices:

None required.
C) Safety Equipment (Primary Barriers and Personal Protective Equipment)

1. Specialized devices or equipment for restraint or containment may be required as determined
by appropriate risk assessment.

2. Laboratory coats, gowns, or uniforms are the minimum recommended to prevent
contamination of personal clothing. Protective outer clothing is not worn outside areas where
infectious materials and/or animals are housed or manipulated. Gowns and uniforms are not
worn outside the animal facility.

3. Eye protection and face protection (e.g., safety glasses, goggles, mask, face shield, or other
splatter guard) are used for manipulations or activities that may result in splashes or sprays
of infectious or other hazardous materials. Eye protection and face protection are disposed
of with other contaminated facility waste or decontaminated after use.

4. Persons having contact with Non-Human Primates assess the risk of mucous membrane
exposure and wear protective equipment (e.g., face shield, surgical mask, goggles), as
appropriate.

5. Additional PPE is considered for persons working with large animals.
D) Animal Facilities (Secondary Barriers)

1. ABSL-1 facilities should be separated from the general traffic patterns of the building and
restricted as appropriate. Consider placing animal areas away from exterior walls of buildings
to minimize the impact from the outside environment temperatures.

a. External facility doors are self-closing and self-locking.
b. Access to the animal facility is restricted.

c. Doors to areas where infectious materials and/or animals are housed open inward, are
self-closing, are kept closed when experimental animals are present, and never propped
open. Doors to cubicles inside an animal room may open outward or slide horizontally or
vertically.

2. The animal facility has a sink for handwashing.



a. Emergency eyewash and shower are readily available, easily accessible, and appropriately
maintained.

b. Sink traps are filled with water and/or appropriate disinfectant to prevent the migration
of vermin and gases.

c. If open floor drains are provided, the traps are filled with water and/or appropriate
disinfectant or sealed to prevent the migration of vermin and gases.

3. The animal facility is designed, constructed, and maintained to facilitate cleaning and
housekeeping. The interior surfaces (e.g., walls, floors, ceilings) are water-resistant.

a. Floors are slip-resistant, impervious to liquids, and resistant to chemicals. Floors with
drains are sloped toward drains to facilitate cleaning.

b. It is recommended that penetrations in floors, walls, and ceilings be sealed, including
openings around ducts, doors, doorframes, outlets, and switch plates to facilitate pest
control and proper cleaning.

c. Internal facility fixtures, such as light features, air ducts, and utility pipes, are designed
and installed to minimize horizontal surface areas to facilitate cleaning and minimize the
accumulation of debris or fomites.

d. External windows are not recommended; if present, they are resistant to breakage.
Where possible, windows are sealed. If the animal facility has windows that open, they
are fitted with fly screens.

e. lllumination is adequate for all activities and avoids reflections and glare that could
impede vision.

4. Furniture can support anticipated loads and uses.

a. Benchtops are impervious to water and resistant to heat, organic solvents, acids, alkalis,
and other chemicals.

b. Chairs used in animal areas are covered with a non-porous material that can be easily
cleaned and decontaminated with an appropriate disinfectant and sealed to prevent
harboring of insects/vermin.

¢. Equipment and furnishings are carefully evaluated to minimize exposure of personnel to
pinch points and sharp edges and corners.

5. Ventilation is provided in accordance with the Guide for the Care and Use of Laboratory
Animals.

a. Ventilation system design considers the heat and high moisture load produced during the
cleaning of animal rooms and the cage wash process.



6. Cages are washed manually or preferably in a mechanical cage washer. The mechanical cage
washers have a final rinse temperature of at least 82°C (180°F). If manual cage washing is
utilized, ensure that appropriate disinfectants are selected.

5.3.2. Animal Biosafety Level 2 (ABSL-2)

Animal Biosafety Level 2 (ABSL-2) builds upon the practices, procedures, containment equipment, and
facility requirements of ABSL-1. ABSL-2 is suitable for work involving laboratory animals infected with
agents associated with human disease and posing a moderate hazard to personnel and the environment.
It also addresses hazards from ingestion and from percutaneous and mucous membrane exposure. ABSL-
2 requires that, in addition to the requirements for ABSL-1, a BSC or other physical containment
equipment is used when procedures involve the manipulation of infectious materials or where aerosols
or splashes may be created. Appropriate PPE is worn to reduce exposure to infectious agents, animals,
and contaminated equipment. An appropriate occupational health program is in place, as determined by
risk assessment. The following standard and special practices, safety equipment, and facility specifications
are recommended for ABSL-2.

A) Standard Microbiological Practices

1. The animal facility director establishes and enforces policies, procedures, and protocols for
biosafety, biosecurity, and emergencies within the animal facility.

2. Access to the animal room is limited. Only those persons required for experimental, husbandry, or
support purposes are authorized to enter the facility.

3. Eachinstitution ensures that worker safety and health concerns are addressed as part of the animal
protocol review process. Consideration is given to specific biohazards unique to the animal species
and protocol in use. Prior to beginning a study, animal protocols are also reviewed and approved by
the Institutional Animal Care and Use Committee (IACUC) as appropriate.

4. The supervisor ensures that animal care, facility, and support personnel receive appropriate training
regarding their duties, animal husbandry procedures, potential hazards, manipulations of infectious
agents, necessary precautions to minimize exposures, and hazard/exposure evaluation procedures
(e.g., physical hazards, splashes, aerosolization). Personnel receive annual updates and additional
training when equipment, procedures, or policies change. Records are maintained for all hazard
evaluations, training sessions, and staff attendance. All persons, including facility equipment
personnel, service workers, and visitors, are advised of the potential hazards (e.g., naturally
acquired or research pathogens, allergens); are instructed on the appropriate safeguards; and read
and follow instructions on practices and procedures. An institutional policy regarding visitor
training, occupational health requirements, and safety communication is considered.

5. Personal health status may affect an individual’s susceptibility to infection and ability to receive
available immunizations or prophylactic interventions. Therefore, all personnel, and particularly
those of reproductive age and/or those having conditions that may predispose them to increased
risk for infection (e.g., organ transplant, medical immunosuppressive agents), are provided
information regarding immune competence and susceptibility to infectious agents. Individuals
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having such conditions are encouraged to self-identify to the institution’s healthcare provider for
appropriate counseling and guidance. Facility supervisors ensure that medical staff are informed of
potential occupational hazards within the animal facility, to include those associated with research,
animal husbandry duties, animal care, and manipulations.

Appropriate occupational medical services are in place, as determined by risk assessment.
a. Ananimal allergy prevention program is part of the medical surveillance.

b. Personnel using respirators for animal allergy prevention are enrolled in an appropriately
constituted respiratory protection program.

A safety manual specific to the facility is prepared or adopted in consultation with the facility
director and appropriate safety professionals. The safety manual is available, accessible, and
periodically reviewed and updated as necessary.

a. The safety manual contains sufficient information to describe the biosafety and containment
procedures for the experimental animals, organisms, biological materials in use, and the work
performed.

b. The safety manual contains or references protocols for emergency situations, including
exposures, medical emergencies, facility malfunctions, escape of animals within the animal
facility, and other potential emergencies. A plan for the disposition of animals during emergency
situations is included. Training in emergency response procedures is provided to emergency
response personnel and other responsible staff according to institutional policies.

A sign is posted at the entrance to the animal room when infectious agents are present. Posted
information includes: the universal biohazard symbol, the room’s Animal Biosafety Level, the
supervisor’s or other responsible personnel’s name and telephone number, PPE requirements,
general occupational health requirements (e.g., immunization, respiratory protection), and
required procedures for entering and exiting the animal room. Agent information is posted in
accordance with the institutional policy.

Gloves are worn to protect hands from exposure to hazardous materials and when handling
animals.

a. Glove selection is based on an appropriate risk assessment.
b. Consider the need for bite and/or scratch-resistant gloves.
c. Gloves worn inside the animal facility are not worn outside the animal facility.

d. Change gloves when contaminated, glove integrity is compromised, or when otherwise
necessary.

e. Do not wash or reuse disposable gloves, and dispose of used gloves with other contaminated
animal facility waste.
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10.

11.

12.

13.

14.

15.

Gloves and other PPE are removed in a manner that minimizes personal contamination and transfer
of infectious materials outside of the areas where infectious materials and/or animals are housed
or manipulated.

Persons wash their hands after handling animals and before leaving the areas where infectious
materials and/or animals are housed or manipulated.

Decontaminate work surfaces after completion of work and after any spill or splash of potentially
infectious material with appropriate disinfectant. Decontaminate all potentially infectious materials
before transport or disposal using an effective method. Spills involving infectious materials are
contained, decontaminated, and cleaned up by staff who are properly trained and equipped to work
with infectious material. A spill procedure is developed and posted within the animal facility.

Decontaminate all cultures, stocks, and other potentially infectious materials before disposal using
an effective method, consistent with applicable institutional, local and state requirements.
Depending on where the decontamination will be performed, the following methods are used prior
to transport:

a. Materials to be decontaminated outside of the immediate animal room are placed in a durable,
leak-proof container and secured for transport. For infectious materials, the outer surface of
the container is disinfected prior to moving materials and the transport container has a
universal biohazard label.

b. Materials to be removed from the facility for decontamination are packed in accordance with
applicable local, state, and federal regulations.

An effective integrated pest management program is required.

Animals and plants not associated with the work being performed are not permitted in the areas
where infectious materials and/or animals are housed or manipulated.

B) Special Practices

Animal care staff are provided information on signs and symptoms of disease, receive occupational
medical services including medical evaluation, surveillance, and treatment, as appropriate, and are
offered available immunizations for agents handled or potentially present in the facility.

All procedures involving the manipulation of infectious materials that may generate an aerosol are
conducted within a BSC or other physical containment device, when possible. If it is not possible to
perform a procedure within a BSC or other physical containment device, a combination of
appropriate personal protective equipment, administrative and/or engineering controls (e.g.,
downdraft table) are used, based on a risk assessment.

a. Restraint devices and practices that reduce the risk of exposure during animal manipulations
(e.g., physical restraint, chemical restraint) are used whenever possible.
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b. Equipment, cages, and racks are handled in a manner that minimizes contamination of other
areas. Cages are decontaminated prior to washing.

3. Develop and implement an appropriate decontamination program in compliance with applicable
institutional, local, and state requirements.

a. Equipment is decontaminated before repair, maintenance, or removal from the animal facility.
A method for decontaminating routine husbandry equipment and sensitive electronic or
medical equipment is identified and implemented.

b. Decontamination of an entire animal room is considered when there has been gross
contamination of the space, significant changes in usage, and for major renovations or
maintenance shutdowns. Selection of the appropriate materials and methods used to
decontaminate the animal room is based on the risk assessment.

c. Decontamination processes are verified on a routine basis.

4. Incidents that may result in exposure to infectious materials are immediately evaluated per
institutional policies. All such incidents are reported to the animal facility supervisor and any other
personnel designated by the institution. Appropriate records are maintained.

C) Safety Equipment (Primary Barriers and Personal Protective Equipment).

1. Properly maintained BSCs and other physical containment devices or equipment are used
whenever conducting procedures with a potential for creating aerosols, splashes, or other
potential exposures to hazardous materials. These include the necropsy of infected animals,
harvesting of tissues or fluids from infected animals or eggs, and intranasal inoculation of animals.
A risk assessment dictates the type of other physical containment devices used when BSCs may
not be suitable.

a. When indicated by risk assessment, animals are housed in primary biosafety containment
equipment appropriate for the animal species, such as solid wall and bottom cages covered
with micro-isolator lids or other equivalent primary containment systems for larger animals.

b. If used, actively ventilated caging systems are designed to contain microorganisms. Exhaust
plenums for these systems are sealed. Safety mechanisms are in place to prevent the cage
and exhaust plenums from becoming positively pressurized if the exhaust fan fails. The system
is also alarmed to indicate operational malfunctions. Exhaust HEPA filters and filter housings
are certified annually.

2. Protective clothing, such as gowns, uniforms, scrubs, or laboratory coats, and other PPE are worn
while in the areas where infectious materials and/or animals are housed or manipulated.

a. Scrubs and uniforms are removed before leaving the animal facility.

b. Reusable clothing is appropriately contained and decontaminated before being laundered.
Animal facility and protective clothing is never taken home.
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c. Disposable PPE and other contaminated waste are appropriately contained and
decontaminated prior to disposal.

Eye protection and face protection (e.g., safety glasses, goggles, mask, face shield, or other
splatter guard) are used for manipulations or activities that may result in splashes or sprays from
infectious or other hazardous materials when the animal or microorganisms is handled outside
the BSC or another containment device. Eye protection and face protection are disposed of with
other contaminated facility waste or decontaminated after use.

Persons having contact with NHPs assess the risk of mucous membrane exposure and wear
protective equipment (e.g., face shield, surgical mask, goggles), as appropriate.

Additional PPE is considered for persons working with large animals.

Based on the pathogen and work performed, respiratory protection may be considered for staff
enrolled in a properly constituted respiratory protection program.

D) Animal Facilities (Secondary Barriers)

ABSL-2 facilities should be separated from the general traffic patterns of the building and
restricted, as appropriate. Consider placing animal areas away from exterior walls of buildings to
minimize the impact from the outside environment temperatures.

a. External facility doors are self-closing and self-locking.
b. Access to the animal facility is restricted.

c. Doors to areas where infectious materials and/or animals are housed open inward, are self-
closing, are kept closed when experimental animals are present, and are never to be propped
open. Doors to cubicles inside an animal room may open outward or slide horizontally or
vertically.

A handwashing sink is located at the exit of the areas where infectious materials and/or animals
are housed or manipulated. Additional sinks for handwashing are located in other appropriate
locations within the facility. If the animal facility has segregated areas where infectious materials
and/or animals are housed or manipulated, a sink is also available for handwashing at the exit
from each segregated area.

a. Emergency eyewash and shower are readily available, easily accessible, and appropriately
maintained.

b. Sink traps are filled with water and/or appropriate disinfectant to prevent the migration of
vermin and gases.

c. If open floor drains are provided, the traps are filled with water and/or appropriate
disinfectant or sealed to prevent the migration of vermin and gases.
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The animal facility is designed, constructed, and maintained to facilitate cleaning and
housekeeping. The interior surfaces (e.g., walls, floors, and ceilings) are water resistant.

a. Floors are slip-resistant, impervious to liquids, and resistant to chemicals. Floors with drains
are sloped toward drains to facilitate cleaning.

b. Penetrations in floors, walls, and ceiling surfaces are sealed, including openings around ducts,
doors, doorframes, outlets, and switch plates to facilitate pest control and proper cleaning.

c. Internal facility fixtures, such as light features, air ducts, and utility pipes, are designed and
installed to minimize horizontal surface areas to facilitate cleaning and minimize the
accumulation of debris or fomites.

d. External windows are not recommended; if present, they are sealed and resistant to
breakage. e. lllumination is adequate for all activities and avoids reflections and glare that
could impede vision.

Furniture is minimized and can support anticipated loads and uses.

a. Benchtops are impervious to water and resistant to heat, organic solvents, acids, alkalis, and
other chemicals.

b. Chairs used in animal areas are covered with a non-porous material that can be easily cleaned
and decontaminated with an appropriate disinfectant and sealed to prevent harboring of
insects/vermin.

¢. Equipment and furnishings are carefully evaluated to minimize exposure of personnel to pinch
points and sharp edges and corners.

Ventilation is provided in accordance with the Guide for the Care and Use of Laboratory Animals.

a. Ventilation system design considers the heat and high moisture load produced during the
cleaning of animal rooms and the cage wash process.

b. The direction of airflow into the animal facility is inward; animal rooms maintain inward
directional airflow compared to adjoining hallways.

c. A ducted exhaust air ventilation system is provided.
d. Exhaust air is discharged to the outside without being recirculated to other rooms.

Mechanical cage washers have a final rinse temperature of at least 82°C (180°F). The cage wash
area is designed to accommodate the use of high-pressure spray systems, humidity, strong
chemical disinfectants, and 82°C (180°F) water temperatures during the cage/equipment cleaning
process.
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7. BSCs and other primary containment barrier systems are installed and operated in a manner to
ensure their effectiveness.

a. BSCs are installed so that fluctuations of the room air supply and exhaust do not interfere
with proper operations. BSCs are located away from doors, windows that can be opened,
heavily traveled areas, and other possible airflow disruptions.

b. BSCs can be connected to the animal facility exhaust system by either a canopy connection
(Class llA only) or directly exhausted to the outside through a hard connection (Class IIB, IIC,
or Ill). Class IIA or IIC BSC exhaust can be safely recirculated back into the animal facility
environment if no volatile toxic chemicals are used in the cabinet.

c. BSCs are certified at least annually to ensure correct performance.

8. Vacuum lines in use are protected with liquid disinfectant traps and in-line HEPA filters or their
equivalent. Filters are replaced, as needed, or on a replacement schedule determined by a risk
assessment.

9. An autoclave is present in the animal facility to facilitate decontamination of infectious materials
and waste. A validated alternative process (e.g., alkaline digestion, incineration) may be used for
decontamination and disposal of carcasses.

5.4. Plant Biosafety Levels (BL-P)

Similar to the biosafety levels mentioned in the previous sections, there are biosafety levels that describe
work with plants exposed to or transformed with biological agents. These Plant Biosafety Levels provide
guidance on practices, equipment, and facilities that are comparable to the laboratory biosafety levels.
However, there are unique hazards associated with genetically modified plants that must be understood
by personnel who are working with the plants and addressed in the greenhouse facility. Plant biosafety
levels are designed to protect the environment from potential release of genetically modified plant
materials. Since BL-P and BSL levels are similar, the following sections will cover the additional items that
are required at each level. The sections will only discuss levels 1 and 2 as these are the only levels
permitted at KAUST.

5.4.1. Plant Biosafety Level 1 (BL1-P)

BL1-P is used if there is no likelihood that the transgenic plant would survive and reproduce in nature, or
if released would not cause any type of serious environmental risk. BL1-P research can be conducted in
most modern research greenhouses and labs as well as in any growth chamber or growth room. BL1-P
requires only a moderate level of containment and suffices for the vast majority of genetically engineered
plant research.

Greenhouse Access (BL1-P)

Access to the greenhouse shall be limited or restricted, at the discretion of the Greenhouse Director, when
experiments are in progress. Prior to entering the greenhouse, personnel shall be required to read and
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follow instructions on BL1-P greenhouse practices and procedures. All procedures shall be performed in
accordance with accepted greenhouse practices that are appropriate to the experimental organism.

Records (BL1-P)
A record shall be kept of experiments currently in progress in the greenhouse facility.
Decontamination and Inactivation (BL1-P)

Experimental organisms shall be rendered biologically inactive by appropriate methods before disposal
outside of the greenhouse facility.

Control of Undesired Species and Motile Macroorganisms (BL1-P)

A program shall be implemented to control undesired species (e.g., weed, rodent, or arthropod pests and
pathogens), by methods appropriate to the organisms and in accordance with applicable laws.
Arthropods and other motile macroorganisms shall be housed in appropriate cages. If macroorganisms
(e.g., flying arthropods or nematodes) are released within the greenhouse, precautions shall be taken to
minimize escape from the greenhouse facility.

Concurrent Experiments Conducted in the Greenhouse (BL1-P)

Experiments involving other organisms that require a containment level lower than BL1-P may be
conducted in the greenhouse concurrently with experiments that require BL1-P containment, provided
that all work is conducted in accordance with BL1-P greenhouse practices.

Greenhouse Design (BL1-P)

The greenhouse floor may be composed of gravel or other porous material. At a minimum, impervious
(e.g., concrete) walkways are recommended. Windows and other openings in the walls and roof of the
greenhouse facility may be open for ventilation as needed for proper operation and do not require any
special barrier to contain or exclude pollen, microorganisms, or small flying animals (e.g., arthropods and
birds); however, screens are recommended

5.4.2. Plant Biosafety Level 2 (BL2-P)

A higher level of containment level, BL2-P, is used when the consequence of containment loss is
predictably minimal. This means that research utilizing BL2-P can operate in standard greenhouse and
laboratory facilities. An important consideration for BL2-P facilities is the location of research. For
instance, special attention is required to work with disease resistance in wheat in an area adjacent to
wheat production, e.g., by stipulating either higher containment or conducting the experiments when
wheat is not actively growing in fields. Documentation, signage, and access to an autoclave may be
needed. A growth chamber can generally satisfy BL2-P requirements.

Greenhouse Access (BL2-P)
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Access to the greenhouse shall be limited or restricted, at the discretion of the Greenhouse Director, to
individuals directly involved with the experiments when they are in progress. Personnel shall be required
to read and follow instructions on BL2-P practices and procedures. All procedures shall be conducted in
accordance with accepted greenhouse practices that are appropriate to the experimental organisms. A
record shall be kept of experimental plants, microorganisms, or small animals that are brought into or
removed from the greenhouse facility. A record shall be kept of experiments currently in progress in the
greenhouse facility. The Principal Investigator shall report any greenhouse accident involving the
inadvertent release or spill of microorganisms to the Greenhouse Director, Institutional Biosafety and
Bioethics Committee, and other appropriate authorities immediately (if applicable). Documentation of
any such accident shall be prepared and maintained.

Decontamination and Inactivation (BL2-P)

Experimental organisms shall be rendered biologically inactive by appropriate methods before disposal
outside of the greenhouse facility. Decontamination of run-off water is not necessarily required. If part
of the greenhouse is composed of gravel or similar material, appropriate treatments should be made
periodically to eliminate, or render inactive, any organisms potentially entrapped by the gravel.

Control of Undesired Species and Motile Macroorganisms (BL2-P)

A program shall be implemented to control undesired species (e.g., weed, rodent, or arthropod pests and
pathogens) by methods appropriate to the organisms and in accordance with applicable laws. Arthropods
and other motile macroorganisms shall be housed in appropriate cages. If macroorganisms (e.g., flying
arthropods or nematodes) are released within the greenhouse, precautions shall be taken to minimize
escape from the greenhouse facility.

Concurrent Experiments Conducted in the Greenhouse (BL2-P)

Experiments involving other organisms that require a containment level lower than BL2-P may be
conducted in the greenhouse concurrently with experiments that require BL2-P containment provided
that all work is conducted in accordance with BL2-P greenhouse practices.

Signs (BL2-P)

A sign shall be posted indicating that a restricted experiment is in progress. The sign shall indicate the
following:

1. the name of the responsible individual,
2. the plantsin use, and

3. anyspecial requirements for using the area. If organisms are used that have a recognized potential
for causing serious detrimental impacts on managed or natural ecosystems, their presence shall
be indicated on a sign posted on the greenhouse access doors. If there is a risk to human health,
a sign shall be posted incorporating the universal biosafety symbol.

Transfer of Materials (BL2-P)
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Materials containing experimental microorganisms, which are brought into or removed from the
greenhouse facility in a viable or intact state, shall be transferred in a closed non-breakable container.

Greenhouse Practices Manual (BL2-P)
A greenhouse practices manual shall be prepared or adopted. This manual shall:
1. advise personnel of the potential consequences if such practices are not followed, and

2. outline contingency plans to be implemented in the event of the unintentional release of
organisms.

Greenhouse Design (BL2-P)

A greenhouse floor composed of an impervious material. Concrete is recommended, but gravel or other
porous material under benches is acceptable unless propagules of experimental organisms are readily
disseminated through soil. Soil beds are acceptable unless propagules of experimental organisms are
readily disseminated through soil. Windows and other openings in the walls and roof of the greenhouse
facility may be open for ventilation as needed for proper operation and do not require any special barrier
to exclude pollen or microorganisms; however, screens are required to exclude small flying animals (e.g.,
arthropods and birds).

Autoclaves (BL2-P)
An autoclave shall be available for the treatment of contaminated greenhouse materials.
Supply and Exhaust Air Ventilation Systems (BL2-P)

If intake fans are used, measures shall be taken to minimize the ingress of arthropods. Louvers or fans
shall be constructed such that they can only be opened when the fan is in operation.

Other (BL2-P)

BL2-P greenhouse containment requirements may be satisfied by using a growth chamber or growth room
within a building provided that the external physical structure limits access and escape of microorganisms
and macroorganisms in a manner that satisfies the intent of the foregoing clauses

6. BIOLOGICAL RISK ASSESSMENT

Conducting a risk assessment of the experimental protocol using biohazardous materials is the
responsibility of Principal Investigators. Risk assessment is a process used to identify the hazardous
characteristics of a known infectious or potentially infectious agent or material, the activities that can result
in a person’s exposure to an agent, the likelihood that such exposure will cause a Laboratory Acquired
Infection (LAI), and the probable consequences of such an infection. The information identified by risk
assessment will determine the appropriate biosafety levels, microbiological practices, safety equipment,
and facility safeguards that can prevent LAls from occurring.
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The information gained from a risk assessment needs to be communicated to all laboratory personnel
working under the supervision of the Principal Investigator. This information includes the hazards of
working with biohazardous materials, safe microbiological practices, and proper containment equipment.

Risk assessment is a subjective process relying on the expertise and knowledge of the Principal
Investigator. Where there is insufficient information to make a clear determination of risk, it is the
responsibility of the Principal Investigator to implement additional safeguards until more data is available.

The primary factors to consider in risk assessment and selection of precautions fall into three broad
categories:

e The known hazards of the biohazardous materials;
e The hazards associated with the laboratory procedures to be used during the experiment;

e The training, competency, and good habits of the laboratory personnel working with the
biohazardous materials.

The BMBL describes a five-step approach that gives structure to the risk assessment process which
includes:

e |dentify the hazards of the biohazardous material and perform an initial assessment of risks;
e Identify laboratory procedure hazards;

e Make a determination of the appropriate biosafety level and select additional precautions
indicated by the risk assessment;

e Evaluate the proficiencies of staff regarding safe practices and the integrity of safety equipment;

Review the risk assessment with a biosafety professional, subject matter expert, and the IBEC.

Additional information on conducting risk assessments, an example risk assessment form, and risk group
classifications can be found on the Biosafety webpage.

6.1. Routes of Exposure

The primary routes of exposure for biohazardous materials are:
e Direct skin, eye, or mucosal membrane exposure to an agent;

e Injection by a syringe needle or other contaminated sharp, or by bites from infected animals and
arthropod vectors;

e Ingestion of liquid suspension of a biohazardous material, or by contaminated hand-to-mouth
exposure;

e Inhalation of infectious aerosols - this hazard requires special caution because aerosols may not
be a recognized route of transmission for the natural disease.
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Aerosols are very small droplets of fluid that are formed during a number of routine laboratory operations
and can spread through the air. The formation of aerosols should be avoided as much as possible. When
working with organisms that hold a certain risk, all aerosol generating activities should be performed in a
certified biosafety cabinet. Examples of aerosol generating activities include:

e Pouring, blending, grinding, homogenizing, sonication, and vortexing fluids;
e Falling droplets, cell sorters;
e Emptying a pipette by blowing;
e Opening of wet caps, lyophilized cultures, containers not at ambient pressure (e.g. freezer vials);
e Centrifugation by means of open tubes;
e Heating a wet inoculation needle or wire loop in a flame.
It is important to note that the severity of disease and the probable route of transmission caused by a

laboratory acquired infection may be different than the route of transmission and severity associated with
the naturally-acquired disease.

6.2. Personal Protective Equipment (PPE)

Personal protective equipment (PPE) can be an effective way — in combination with good microbiological
techniques and containment — to prevent exposure to biohazardous materials. The following are
applicable to Biosafety Levels 1 and 2:

1. Laboratory clothing (laboratory coat, gloves, etc.) must be worn at all times for work in the laboratory.
These items should not be worn outside of the laboratory (i.e. canteens, coffee rooms, offices,
libraries, staff rooms, restrooms, etc.);

2. Appropriate gloves must be worn for all procedures that may involve direct or accidental contact
with blood, body fluids, and other potentially biohazardous materials. After use, gloves should be
removed aseptically and hands must then be washed with disinfectant soap and water;

3. Personnel must wash their hands with disinfectant soap and water after handling biohazardous
materials and before leaving the laboratory working areas;

4. Safety glasses, face shields (visors), or other protective devices must be worn when it is necessary
to protect the eyes and face from splashes, impacting objects, and sources of artificial ultraviolet
radiation;

5. Shorts and open-toed footwear are not allowed to be worn in KAUST laboratories;

6. Eating, drinking, smoking, applying cosmetics, and handling contact lenses are prohibited in the
laboratory working areas;

7. Storing human foods or drinks anywhere in the laboratories is prohibited; empty bottles and food
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containers should not be trashed within the laboratory;

Protective clothing that has been used in the laboratory must not be stored in the same lockers
or cupboards as street clothing. Laboratory coats need to be washed separately from street
clothing. The Chemical Warehouse provides this service.

Additional information on PPE selection and use can be found in the Laboratory Safety Manual.

6.3. Good Microbiological Techniques

Basic working practices that everyone working with any level of biohazardous materials should
incorporate as part of the daily routine for working in a laboratory include:

1.

Laboratories using biohazardous materials must have a posted standard biohazard sign indicating
BSL-1 or BSL-2 on the laboratory door. Other laboratories without biohazards should not use this
sign;

Keep doors closed when experiments are in progress;
Wear a laboratory coat, safety glasses, and gloves;

Do not wear any jewelry and/or watches, and keep your hands clean and your nails short at all
times;

Decontaminate any biohazard spills immediately;

a. Remove fluids with tissues or paper towels and dispose of them into the biohazardous
waste bin;

b. Decontaminate the surface on which the material was spilled with 70% isopropanol or
ethanol, or another proper disinfectant such as bleach solution (as identified within the
lab’s risk assessment);

¢.  Wash your hands with disinfecting soap and water afterwards, even if you were wearing
gloves;

6. Minimize the creation and spread of aerosols by:

a. Only using closed tubes for centrifugation;

b. Preventing caps from becoming wet;

c. Heating wet inoculation needles the proper way - first heat the shaft, then the eye;
d. Allowing inoculation needles to cool down before putting them back into the fluid;
e. Never using force to empty pipettes - allow gravity to do its work;

f.  Pouring out fluids in a gentle manner and never from a great height.
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10.

Mouth pipetting is prohibited:

a. Always use a pipetting bulb or other mechanical pipette;

b. Use a mechanical micro pipette for small amounts.
Decontaminate used materials before washing and reusing them:

a. This can be done by autoclaving them, or by immersing them in a proper disinfectant.
Biological waste:

a. Put the material in a biological waste container. The waste can be autoclaved or
incinerated.

Wash your hands with disinfecting soap and water after the experiment and before leaving the
laboratory — even though you were wearing gloves.

7. EMERGENCY PROCEDURES

All laboratories handling biohazards must establish written emergency procedures based on the
biohazards used, as well as other hazards that may be present. This information needs to be included in
the Lab Safety Plan as established in the Laboratory Safety Manual.

The following items should be noted for the type of biohazards used in the laboratory in the event of an

accident, exposure, and/or spill:

Attend to any injured personnel;

Call 911 from a landline (012-808-0911 from a mobile) for emergency assistance, and inform
responders of biohazards that may be a threat;

For spills in BSL-2 laboratories, evacuate the room and close the doors;
After evacuating the area, wait to assist emergency responders;

Notify HSE@kaust.edu.sa about a spill or exposure to a biohazards. Report spills, exposures, and

injuries to your Principal Investigator or Laboratory Supervisor;

Report the incident using the online reporting system.

7.1. Biohazard Spill Kit

A biological spill kit should be kept in each laboratory where work with biohazards is conducted. Basic

components of a spill kit include:

Concentrated appropriate disinfectant according to risk assessment (e.g. chlorine bleach, 70%
isopropanol or ethanol);
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7.2.

o Note: 10% chlorine bleach solution must be freshly prepared at the spill time since it
decomposes over time.

Empty spray bottle (for diluting the concentrated bleach or other appropriate disinfectant);
Package of paper towels;

Several pairs of nitrile gloves (different sizes);

Face protection: safety goggles and disposable face mask (couple of each);

Disposable shoe covers;

Biohazard bags;

Small disposable broom with dustpan (or autoclavable broom and dust pan); tongs or forceps for
collection of sharps and of disinfectant-soaked paper towels;

Sharps container (medium size);
Spill door sign (to be posted on the door to alert others about the spill);

Copy of biohazard spill response SOP in a plastic sleeve.

Biohazard Spill Cleanup

The degree of risk involved with a spill depends on the volume of material spilled, the potential
concentration of organisms in the material spilled, the hazard of the organisms involved, the route of
infection of the organisms, and the diseases caused by the organisms.

Spills of biological agents can contaminate areas and lead to infection of laboratory workers. Prevention
of exposure is the primary goal in spill containment and cleanup — the same as with chemical spills. In
evaluating the risks of spill response, generation of aerosols or droplets is a major consideration.

If an accident generates droplets or aerosols in the laboratory room atmosphere, especially if the agent
involved requires containment at Biosafety Level 2, the following steps should be taken:

Evacuate all personnel from the immediate area;
Wait approximately 30 minutes for the aerosols to settle before entering the spill area;

Remove any contaminated clothing and place in biohazard bag to be treated (autoclave or
dispose);

Wear a disposable gown, shoe covers, eye protection, and gloves;

Initiate cleanup with disinfectant as follows:
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a. Place paper towels over spill;

b. Pour an appropriate disinfectant solution onto paper towels — from the outside of the
spill to the center;

c. Allow sufficient contact time for the disinfectant to work. Contact time is a function of the
disinfectant used, disinfectant concentration, and the agent being cleaned up. This
information should be included in the Lab Safety Plan;

d. Place cleanup materials into appropriate biohazard waste container(s) for disposal;

e. If broken glass is involved, use forceps or other mechanical device to collect the broken
pieces. Do not use hands to pick up broken glass. Place in biological sharps container (if
contaminated) or broken glass container (if not contaminated).

6. Report the spill to your supervisor and report the incident using the online reporting system.

7.3. Biohazard Spills during Transport

In the event of a spill involving a biohazardous material while transporting outside of the laboratory, the
guidelines below should be followed:

Transport biohazardous materials in an unbreakable sealed primary container, placed inside a
second unbreakable container with a screw top lid. Label the outer container with the biohazard
symbol;

Should a spill occur in a public area, do not attempt to clean it up without appropriate personal
protective equipment. Call 911 from a landline (012-808-0911 from a mobile) for assistance;

As an interim measure, wear gloves