LABORATORY SAFETY TRAINING

VA PORTLAND HEALTH CARE SYSTEM
RESEARCH AND DEVELOPMENT SERVICE

Once you have completed all of the sections, there will be
a short test for you to complete.



Safety In the Laboratory

Overview

The VAPORHCS Research Service Biosafety Program must adhere to
the guidelines described in the VHA Handbook 1200.8, Safety of
Personnel Engaged in Research. This program mandates that:

All research activities must undergo annual safety reviews by the
Subcommittee on Research Safety (SRS).

All research activities must be conducted in a manner that ensures
the security of hazardous or potentially hazardous research
materials.

All research personnel must undergo annual safety training that
covers both general and research-specific activities.

All research laboratories must be inspected semi-annually by general
safety and laboratory safety specialists.

All research projects and proposals must be reviewed by the
Subcommittee on Research Safety and the R&D Committee.



Safety In the Laboratory

Implementation of the Research Biosafety Program

The VAPORHCS Subcommittee on Research Safety (SRS) and
the R&D Committee are responsible for communicating research
safety guidelines to the Research Service personnel.

The Principal Investigator is responsible for ensuring that his or her
assigned research laboratories and laboratory research personnel
(regardless of funding support or source) comply with the mandatory
research safety guidelines.

The Principal Investigator is also responsible for ensuring that
his or her research personnel receive appropriate safety training
with respect to the all laboratory research activities.
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Research Safety Resources

All research personnel must be familiar with the information
contained in, and the location of, the following manuals:
The Chemical Hygiene Plan

Awhite, 3-ring binder that must be maintained in every
research (“wet”) laboratory.

The R&D Service Biosafety Manual.

This manual must also be maintained in every “wet” lab.
It can be located in same 3-ring binder as the Chemical
Hygiene Plan.

The Emergency Preparedness Manual

Avyellow, 3-ring binder located in a common resource
room in your research area.
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Safety Information in The Laboratory

The following information should be posted and easily visible in
the research laboratories:

1) the VAPORHCS (648) Occupational Health flyer on
reporting injuries in the laboratory

2) the Emergency Response Guide flip chart

3) the Industrial Hygiene Officer’s flyer detailing emergency
procedures in response to the spill of hazardous chemicals

4) a copy of the updated chemical inventory for the laboratory



Safety In the Laboratory

Safety Information in The Laboratory (cont.)

5) phone numbers for reporting fire (*20), behavioral (*21) or
medical (*22) emergencies

6) the NRC Form 3 (8-97), “Notice to Employees” with
respect to use of and protection against radioactive
materials

7) the Radiation Safety Officer’s flyer detailing emergency
procedures in response to the spill of radioactive materials

NOTE that items 6 and 7 are only required posting in labs
where radioactive materials are used.



Safety in the Laboratory

Fire Safety in the Laboratory

Fire is the most potentially devastating emergency in the research
laboratory. It is imperative that you know how to prevent fires
and how to respond should a fire occur.

You must:

Know the R-A-C-E procedure (Rescue, Alarm, Contain,
Extinguish/Evacuate). Also know the location of the
nearest fire extinguisher.

Keep the lab aisles and evacuation routes free of equipment
and other objects that could obstruct safe passage. Remember:
safe passage is for your benefit and for the benefit of
emergency responders.

All interior lab corridors must maintain 30” of clearance.

All hallway corridors must maintain 36 of clearance.

Observe the 18-inch clearance rule for all overhead storage.



Safety in the Laboratory

Fire Safety in the Laboratory (cont.)

Use of flammable reagents is the primary cause of lab fires.
Always follow these prudent practices:

Working solutions of flammable reagents in the lab should be
limited to small quantities (e.g., the volume to be used daily).

Store stock solutions of chemicals that can ignite at room
temperature in a flammables cabinet. If flammable chemicals
require cold storage, store only in refrigerators approved for
such use.

Always separate flammable reagents from sources of ignition.
For example, never use a Bunsen burner in any area where
flammable reagents are handled.

Use hot plates rather than Bunsen burners when heating
solutions.



Safety In the Laboratory

Physical Safety

Abiomedical research laboratory presents a variety of physical
hazards that can be minimized by using good laboratory
practice and common sense, by staying alert, and by always
thinking about where potential hazards may exist.



Safety In the Laboratory

Physical Safety (cont.)
Keep floors dry and uncluttered to prevent slips and falls.

Whenever possible, open flames should be replaced by
electrical heating, safety Bunsen burners (e.g., a
Fireboy), or pre-sterilized disposable instruments.

Never use personal space heaters for labs or offices.

Never use electrical extension cords, unless pre-approved by
FMS.

Compressed gas cylinders must always be secured with both
upper and lower restraining straps.

When not in use, outlet nozzles on compressed gas cylinders
should be covered with metal caps.
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Physical Safety (cont.)

High voltage equipment

When using high voltage equipment such as electrophoresis
units, be sure that the power is off before you start making
connections. Handle power leads one at a time, and beware of
loose connections that could allow sparks or electrical arcing.
Keep the equipment away from a sink or wet area. And, if you
feel a tingle when you touch the unit, immediately stop using
It until it is repaired.

Microwave ovens

Microwave ovens can be dangerous pieces of equipment when
not used properly. Capped containers can explode.
Superheating of liquids can occur. Inappropriate plastic
containers can melt.



Safety In the Laboratory

Physical Safety (cont.)

Autoclaves

Steam, heat, and pressure are the principal physical hazards
associated with using autoclaves. Improper use of autoclaves can
result in significant personal injury from exposure to steam, scalding
liquids, and shattering glassware. Review the autoclave
manufacturer's operating manual for specific use instructions and
always have an experienced colleague instruct you in proper use of
an autoclave.

Centrifuges

Ninety percent of centrifuge-related failures are user errors. Careless
centrifugation can mean lost samples or damaged equipment, and
also present a risk to the user and the lab. Again, review the
centrifuge manufacturer's operating manual for specific use
Instructions.



Safety In the Laboratory

Personal Protection Equipment (PPE)

PPE represent an important line of defense for lab safety.

Protect yourself by wearing a lab coat and gloves and eye
protection as needed. Don't simply rely on chemical fume
hoods or biological safety cabinets for optimal protection.



Safety In the Laboratory

Personal Protection Equipment (PPE) (cont.)

Gloves:

Gloves offer simple and effective protection against many
contact hazards.

Choose the right gloves. You should know the characteristics
of the different glove types and understand the hazards of the
chemicals or materials being used.

No glove material is impermeable to all chemicals. The most
effective practice in using protective gloves is to change them
frequently and whenever they are contaminated.

Always wash your hands thoroughly with soap and water
when changing into fresh gloves and after working with any
hazardous substances.



Safety In the Laboratory

Personal Protection Equipment (PPE) (cont.)

Always protect your eyes
Safety glasses, splash goggles, and full-face shields offer
varying degrees of protection against splattering chemicals
and airborne objects.



Safety In the Laboratory

Personal Protection Equipment (PPE) (cont.)

Safety Glasses: Choose safety glasses with side eye shields
when there is a splash hazard with a small quantity of a
hazardous chemical (e.g., when opening or closing a bottle or
popping open a microcentrifuge tube).

Goggles: Wear goggles when handling chemicals that are highly
caustic or in large volumes (e.g., greater than one liter).

Face Shields: Wear a face shield when you are handling large
volumes of a hazardous chemical, or when you need to protect
your face and your eyes. For example, wear a face shield when
you are removing a closed container from liquid nitrogen
or working at an ultraviolet light transilluminator.



Safety In the Laboratory

Safety Equipment

Eye Wash Stations

Eye injuries represent one of the more common and most
serious injuries that can occur in the biomedical research
laboratory. All research personnel should be familiar with the
location and proper operation of the eye wash station.

The eyewash station should be inspected (i.e., flushed and
recorded) every week by laboratory personnel.

Do not block the eyewash stations with dirty glassware,
reagent containers, etc.

Remember: you should be able to reach and operate the
eyewash station in your area within 10 seconds from
anywhere in the lab with your eyes closed!



Safety In the Laboratory

Safety Equipment (cont.)

Emergency Showers
Emergency showers are located in both the corridors and a

few labs within the research areas. Familiarize yourself with
the location and proper operation of these units. Maintenance
and inspection of the emergency showers is provided by FMS.



Safety In the Laboratory
Safety Equipment (cont.)
Chemical Fume Hoods

The laboratory chemical fume hood protects you from exposure
to chemical fumes, gases, and aerosols that are generated within
the enclosure. Protection is provided by room air that is drawn
Into the hood and vented to the atmosphere.

The hood should always be on. Notify the Research Office staff,
FMS, or the Safety Office immediately if the hood is off or you
observe that it is not functioning properly.

All chemical hoods are inspected and certified annually by FMS.
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Safety Equipment (cont.)
Chemical Fume Hoods (cont.)

Safe operation of the chemical hood depends on the proper
open sash adjustment, the airfoil sill (front lip) clearance, and
the internal exhaust vents and fan. Always maintain a clear
perimeter within the fume hood cabinet: 6 inches from the
airfoil sill and 2 inches from the sides and back (exhaust sill).

The interiors of the chemical hoods should not be used for
storage of materials, reagents, or equipment. Equipment items
placed within the chemical hood may need to be elevated (on
"legs" or "stilts") to allow proper air flow.

Placing the sash at the lowest level for convenient operation will
provide the best protection.




Safety In the Laboratory

Safety Equipment (cont.)
Chemical Fume Hoods (cont.)

Room air drafts, rapid hand movements into and out of the
hood, and obstructions at the airfoil or within the cabinet can
compromise hood performance. Even a small disturbance
near the hood, like someone closing a door or walking by,
can create drafts that cause vapor to escape from the hood.

When planning to do a hazardous experiment, you should ask
your colleagues to reduce activities such as walking past the
hood or opening and closing the lab doors while you are
working.



Safety in the Laboratory

Safety Equipment (cont.)
The Biological Safety Cabinet

Cell or tissue culture work is an important component of the
biomedical research laboratory. This activity raises two
concerns:

1)safety of the worker because the cell line may contain an
Infectious agent

2) integrity of the cell or tissue cultures, as contamination can
ruin the experiment

No cell line is guaranteed to be non-hazardous, so when handling
mammalian blood, tissues or cells, particularly of human or non-
human primate origin, always assume that infectious agents may
be present. Always protect yourself from aerosols that may be
generated within the biological safety cabinet. Again, proper sash
height and airflow are critical elements for safe operation of
these cabinets.



Safety In the Laboratory

Safety Equipment (cont.)
The Biological Safety Cabinet (cont.)

Both you and your cultures are protected by the cabinet‘s
downward airflow, which is filtered by high efficiency
particulate air (HEPA) filters. HEPA filters also treat cabinet

exhaust air.

All biological safety cabinets are inspected and certified annually
by FMS.



Safety In the Laboratory

Hazardous Materials

Hazardous Materials are biological, chemical, or radioactive
substances that are potentially dangerous to your health and safety. Be
sure you are properly trained before using a hazardous agent for the
first time! Ask for help from the lab director or a more experienced
colleague, and read any warning statements from manufacturers that

might accompany the material.



Safety In the Laboratory

Biohazardous Materials Safety

A number of our investigators work with one or more infectious
agents or toxins that require Biosafety Level 2 (BSL-2) or
Biosafety Level 3 (BSL-3) biocontainment.

The physical design of the wet laboratories at this medical center
complies with BSL-2 biocontainment.

A secured BSL-3 facility is available for work with higher-level
pathogens and agents.



Safety In the Laboratory

Biohazardous Materials Safety (cont.)

Information regarding the required levels of biocontainment for
work with various biological agents and toxins is outlined in the
R&D Service Biosafety Manual. A copy of this manual has been
provided to each laboratory.
All investigators must verify that their research with
biological pathogens, agents and toxins complies with the
procedures in this publication.
All research personnel who handle biohazardous materials
must read and be familiar with the contents of the manual.
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Disposal of Biohazardous Waste

Infectious waste generated in the research laboratories should
be discarded as biohazardous waste (indicated by red bags and
red waste bins) in designated disposal areas. Your principal
Investigator or experienced colleagues should instruct you in
this process.

Uncontaminated waste, such as clean packaging from tissue
culture plastics or paper towels used to dry hands after
washing, should be discarded in regular trash, not biohazard

bins.
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Hazardous Agents: Security Concerns

In the aftermath of the terrorist activities that occurred on and
following September 11, 2001, the Department of Veterans Affairs
Issued a new handbook entitled Physical Security of All Research
Space and Control of Hazardous Agents in Research Laboratories
(VHA Handbook 1200.06). This document outlines mandatory
security measures to be followed for experimental use of a
number of biological, chemical, and radiological agents with a
high potential for theft or misuse. These are listed in Appendix A
of the handbook:


http://www.portland.va.gov/research/documents/physical-security-control-hazardous-agents.pdf
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Hazardous Agents: Security Concerns (cont.)

Appendix A of this document also covers the experimental use of a list
of Select Agents and Toxins identified by the Centers for Disease

Control (CDC).

In addition to review by the SRS, these biological agents require
registration with the CDC and the Dept. of Veterans Affairs Office
of Research and Development.

All investigators should review this list, as individuals possessing
or using any of the agents on this list without previous registration
with the required federal agencies will be subject to individual
fines of up to $250,000 and possible imprisonment.
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Chemical Safety

Chemical manufacturers are required to label containers with
one or more of the following symbols, if the chemical is

T OROS

Explosive Flammable  Corrosive  Acutely Toxic

SOOL

Health hazard Irritant Gas Under Toxic to

(Longer term, e.g. Pressure Environment
carcinogen, mutagen)



Safety In the Laboratory

Material Safety Data Sheets (MSDS)

MSDS are documents providing information related to
hazardous chemicals or chemical compounds.

Manufacturers and importers must provide an MSDS
for each hazardous substance or compound they
produce or import.

Employers must have a MSDS in the workplace for each
hazardous chemical or compound they use (29 CFR
1910.1200(g)).

These sheets are maintained by each lab online using the
Safetec . Call Ext. 55241 for
access and instructions on how to use the database.


http://www.admin.visn20.msdss.com/Login.aspx?ReturnUrl=/

Safety In the Laboratory

Information Found on the MSDS

Name and address of manufacturer, as well as an emergency

contact number
Name of chemical, listed as percentage of total content

CAS Number (a number unigue to that chemical)

The chemical’s physical characteristics, including
stability/reactivity

PPE to use when handling the chemical

Occupational Safety & Health Administration (OSHA)
permissible exposure limits
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Information Found on the MSDS (cont.)

Hazards identification such as:
One of two “signal words:
“Danger” is used for more severe hazards
“Warning” is used for less severe hazards
Hazard classifications (e.g., flammable, corrosive)

Any hazard statements, such as “Heating may cause an
explosion” or “Causes serious eye irritation.”



Safety In the Laboratory

Health Hazard Information on the MSDS

Common routes of entry

Nature of health hazards
Acute
Chronic

Medical conditions aggravated by exposure
Carcinogenicity

Signs/symptoms of overexposure

Other precautions

Emergency/first aid
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Information Found on the MSDS (cont.)

Storage requirements

Ventilation requirements

Spill response procedures

Type of extinguishing agent to use in case of fire
Waste disposal procedures

Shipping and transportation requirements
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MSDS - Other Considerations

Procedure to update the Facility’s list of chemicals:

The chemical inventory lists for each laboratory should be
continuously updated online

Every 6 months this updated chemical inventory must be
submitted to Facilities Management Service

A dated hard copy of this updated chemical inventory must
be posted in the laboratory
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If There is a Hazardous Materials Spill ...

Make a quick initial assessment of the spill and whether a
significant hazard exists. Spill hazards are significant if a
there is an immediate danger to life or health (IDLH) or if
staff experience severe discomfort.

If the spill is minor, proceed with clean up. \ear any PPE
appropriate to handling of the spilled material, place it in a
container with a tight fitting lid, and contact Ext. 51722 for a
hazardous waste pickup.
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If There is a Hazardous Materials Spill ... (cont.)

Lacking specialized monitoring instruments, note some
conditions that indicate a significant spill has occurred:

Injured or ailing personnel

Symptoms or signs of severe irritation reported by personnel
In the area(s)

Evidence of a large-volume spill
Known carcinogens involved in the spill
Presence of very strong odors beyond the immediate area
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If there is a significant Hazardous Materials spill...
R.I.N.S.E.!!

Rescue

Incident Command
Notify
Suppress/Confine
Evacuate
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R.I.N.S.E

R = Rescue

Rescue personnel

DO NOT attempt a rescue that puts you or others at further
risk.
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R.I.N.S.E

| = Incident Command

Offer spill victims first aid, emergency showering and/or eye
washing, and perform the critical functions that follow.
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R.I.N.S.E
N = Notify

Call *20 and provide the following details:
What chemical spilled?
How much?
Where?
Any injuries?



Safety In the Laboratory

R.I.N.S.E

S = Suppress/Confine

Confine the spill as much as possible. Know the location of
spill kits in hallways.

E = Evacuate

Alert all personnel to leave the spill area.
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Disposal of Hazardous Wastes

VA research personnel must comply with strict federal and
state Department of Environmental Quality (DEQ)
guidelines that regulate waste streams generated at this
medical center.

You should consult FMS personnel (i.e., the Safety office or
the Radiation Safety Officer) for proper procedures for
disposal of hazardous chemical wastes or radioactive wastes.
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Disposal of Hazardous Wastes (cont.)

All solid and liquid waste materials (even non-hazardous waste)
stored in laboratories must be appropriately labeled as to
contents and stored in sealed or closed containers.

Call the Safety office at xX51722 or x56330 for orange labels to
use.

Noncompliance with this regulation has resulted in monetary fines
against this medical center by state DEQ inspectors.

The safest policy: immediately discard any non-hazardous waste
after it is generated, or label it as non-hazardous.



Safety in the Laboratory
Disposal of Hazardous Wastes (cont.)

Best practice is to store any wastes in a secondary container
(such as a plastic tub) inside the chemical fume hood, in the
cabinet below the hood, or in a flammables or corrosives
cabinet. Segregate waste bottles using the same rules as for the
original stock bottles (e.g., corrosives and flammables
separated).

Secondary container should be large enough to hold the
contents of the largest bottle placed in the container.

Waste pickup is every Wednesday. To schedule a special
pickup, call x51722 or x56330.
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Best Practices
Keep your work area neat and uncluttered.

Wash hands:
Before entering or leave the work area
After handling items such as clinical research
specimens, chemicals, or radioactive substances
After removing gloves
After using the toilet, blowing your nose, or
covering a sneeze

Know the hazards of your workplace!



Safety in the Laboratory

Do’s and Don’ts
Do Not:

Eat, drink, or apply makeup in areas where hazardous materials
are used or stored.

Use a chemical/product if you don't know its potential hazards.

Store incompatible chemicals together (request an evaluation
from the Safety office if unsure about compatibility).

Do:

Wear appropriate Personal Protective Equipment (PPE) -
goggles, gloves, etc.

Refer to Material Safety Data Sheets (MSDS) for info on
hazardous chemicals.

Ask your supervisor or the Safety office when unsure of
how to handle hazardous materials.



Safety in the Laboratory
Laboratory Show & Tell

The pictures and text on the following pages provide further
examples of what to do - and what not to do -
In the scientific research laboratory.



Tanks must be properly secured with both top and
bottom straps. When tanks are not in use, regulators
must be topped with metal caps.



Gas flow regulators should not be attached when tanks
are not in use.




Eye wash stations must be checked (flushed) every week.
The inspection date must be recorded and signed.




Access to eye wash stations must not be blocked.



Tape off areas of the lab bench that must remain clear -
and keep them clear.



Keep laboratory corridors open and uncluttered.




Clutter in biological safety cabinets and chemical fume
hoods will compromise their proper functioning.




Label waste containers with chemical name and hazard
type (e.g., irritant, flammable). Seal waste containers.



Nice hazardous waste labeling!

Funnels may be left in waste
containers ONLY if tightly
Inserted into small hole in waste
container lid and sealed at top
of funnel when not in use.



Working solutions must be labeled "flammable™ or
"Irritant™ when appropriate.




Be aware of containers that are rusted or past their
shelf life. These should be discarded if at all possible.



The use of perchloric acid is not allowed at VAPORHCS.




All sharps (needles, broken glass, razor blades, etc.)
must be discarded in designated and secured "sharps"
containers.




Hazardous waste containers must not be overfilled.




A
il '

= & O
S !
_ L F.E.. “_\__’_

Take all spills seriously and handle them properly!




You have now completed the
Biosafety training.



https://www.portland.va.gov/research/training/safetytrainingmodules/biosafety/completion_tes_bs.htm
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