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Biosafety is the measures employed to avoid 

infecting oneself, others or the environment

when handling biohazard materials.



Individuals who work with or have access

to biohazardous materials.

Who needs this training?



What You Need to Know 
When

Working With 

Biological Material



What is a Biohazard?

• An agent of biological origin that has the capacity to 

produce deleterious effects on humans, i.e. 

microorganisms, toxins and allergens derived from

those organisms.

Examples:

•Micro organisms such as viruses, bacteria, fungi, and 

parasites.

•Blood and body fluids, as well as tissues from humans 

and animals.

•Transformed cell lines.





• A knowledgeable supervisor.

• Personnel aware of potential hazards
• Personnel proficient in practices/techniques
• A biosafety manual specific to the lab.

All Biosafety Levels Need



BSL 1 organisms are well-characterized agents 

not known to cause disease in healthy adult 
humans and are of minimal potential hazard to 
laboratory personnel and the environment

Examples: 

E. coli (certain strains), Lactobacillus acidophilus

BSL 1





• Needles and Sharps Precautions

• Special policies and procedures for laboratory entry

• Post biohazard warning signs

• Use a biosafety manual specific to the lab

• Specific training provided to workers and must include annual

updates

• Use leak-proof containers to transport infectious materials

• Immunize when possible

• Decontaminate work surfaces frequently

• Report to lab director spills and accidents that result in overt

exposures of infectious materials

BSL 2 Special Practices



General Laboratory Safety

Guidelines









Safe use of Centrifuges



• Avoid use whenever possible.

• Fill syringes carefully.

• Shield needles when withdrawing from stoppers.

• Do not bend, shear or recap needles.

• Dispose of all used needles and syringes in 
yellow sharps containers.

Needles and Syringes

































Biological Safety Cabinet II type 2



Chemical 
safety 



٣٥

Intrinsic hazard associated with the substance

Low health hazard

Substances designated as irritant (those that affect the 

skin and sometimes the eyes)

Medium health hazard

Substances designated as corrosive, irritant (particularly 

by the inhalation route) or harmful (particularly by the 

inhalation route)

High health hazard

Substances designated as toxic, very toxic, carcinogenic, 

mutagenic and those that may impair fertility or harm 

the unborn child

Severity of hazard

Risk Factors 

Read the sign



Chemical Categories



Hazards due to physical characteristics of a chemical

Flammable - catches fire easily and burns rapidly.

Combustible - will burn under most conditions.

Explosive - will explode / detonate releasing hot gases.

Oxidizer - yields oxygen to enhance combustion, may

cause ignition of combustibles with no external source.

Organic peroxide – bivalent – O – O – structure, tends

to be reactive and unstable

Unstable – tends to decompose during normal handling

and storage

Water reactive – reacts with water to release flammable

gas or present a health hazard

Physical Hazard…



Produces acute or chronic effects in exposed workers

Carcinogen – Cause cancer or suspected cancer causer.

Toxic agent – Poisonous / cause acute or chronic effects.

Reproductive toxin – Could have harmful effect on male

or female reproductive system or on developing fetus

Irritant – Can cause inflammation of skin or eyes

Corrosive – Cause irreversible damage to living tissue

Sensitizer – Cause exposed persons to develop allergies

to the substance

Target organ-specific agents – Hazardous to specific

organs in body (e.g., lungs, liver, blood, kidneys, nervous

system)

Health Hazard…



For a chemical to have an effect on a worker, they must be

exposed to it and some of it must get into their system

Inhalation / breathing – most common route, gases /vapors can 

pass to blood, solid particles inhaled into lungs.

Absorption through the skin – many solids, liquids, vapors and gases 

can be absorbed through the skin.

Ingestion / swallowing – while not intentional, failure to wash 

hands, eating in contaminated lab, etc.

Injection – accidents handling glass, sharps, etc.

Eye contact – either physical damage or absorption.

The route of entry dictates protective equipment

Route of Entry…



Chemical CategoriesChemical CategoriesChemical CategoriesChemical Categories

BasesBasesBasesBases
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Chemical Categories: BasesChemical Categories: BasesChemical Categories: BasesChemical Categories: Bases

Some pointers for safe storage of strong bases:Some pointers for safe storage of strong bases:Some pointers for safe storage of strong bases:Some pointers for safe storage of strong bases:

• Store bases and acids separate from one another.Store bases and acids separate from one another.Store bases and acids separate from one another.Store bases and acids separate from one another.

• Store solutions of inorganic hydroxides in Store solutions of inorganic hydroxides in Store solutions of inorganic hydroxides in Store solutions of inorganic hydroxides in 

polyethylene containers.polyethylene containers.polyethylene containers.polyethylene containers.

• Have spill control pillows or caustic neutralizers Have spill control pillows or caustic neutralizers Have spill control pillows or caustic neutralizers Have spill control pillows or caustic neutralizers 

available for spills.available for spills.available for spills.available for spills.
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Chemical Categories: BasesChemical Categories: BasesChemical Categories: BasesChemical Categories: Bases

Chem-Safe-25Agrochemicals and Security: Chemicals and Safety

Examples of strong bases:Examples of strong bases:Examples of strong bases:Examples of strong bases:

Ammonium HydroxideAmmonium HydroxideAmmonium HydroxideAmmonium Hydroxide

Calcium HydroxideCalcium HydroxideCalcium HydroxideCalcium Hydroxide

BicarbonatesBicarbonatesBicarbonatesBicarbonates

Potassium HydroxidePotassium HydroxidePotassium HydroxidePotassium Hydroxide

CarbonatesCarbonatesCarbonatesCarbonates

Sodium HydroxideSodium HydroxideSodium HydroxideSodium Hydroxide



Chemical CategoriesChemical CategoriesChemical CategoriesChemical Categories

Flammable ChemicalsFlammable ChemicalsFlammable ChemicalsFlammable Chemicals
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Chemical Categories: FlammableChemical Categories: FlammableChemical Categories: FlammableChemical Categories: Flammable

Some pointers for storage of flammable materials:Some pointers for storage of flammable materials:Some pointers for storage of flammable materials:Some pointers for storage of flammable materials:

• Store in approved safety cans or cabinetsStore in approved safety cans or cabinetsStore in approved safety cans or cabinetsStore in approved safety cans or cabinets

• Segregate from oxidizing acids and oxidizers.Segregate from oxidizing acids and oxidizers.Segregate from oxidizing acids and oxidizers.Segregate from oxidizing acids and oxidizers.

• Keep away from any source of ignition: flames, heat Keep away from any source of ignition: flames, heat Keep away from any source of ignition: flames, heat Keep away from any source of ignition: flames, heat 
or sparks.or sparks.or sparks.or sparks.

• Know where fire fighting equipment is stored and Know where fire fighting equipment is stored and Know where fire fighting equipment is stored and Know where fire fighting equipment is stored and 
how to use.how to use.how to use.how to use.

• If volatile flammable liquids are stored in a If volatile flammable liquids are stored in a If volatile flammable liquids are stored in a If volatile flammable liquids are stored in a 
refrigerator it must be in an explosionrefrigerator it must be in an explosionrefrigerator it must be in an explosionrefrigerator it must be in an explosion----proof (labproof (labproof (labproof (lab----safe) safe) safe) safe) 
refrigerator.refrigerator.refrigerator.refrigerator.
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Chemical CategoriesChemical CategoriesChemical CategoriesChemical Categories

OxidizersOxidizersOxidizersOxidizers
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Chemical Categories: OxidizersChemical Categories: OxidizersChemical Categories: OxidizersChemical Categories: Oxidizers

Some examples of oxidizers:

• Store in a cool, dry place.Store in a cool, dry place.Store in a cool, dry place.Store in a cool, dry place.

• Keep away from flammable and combustible Keep away from flammable and combustible Keep away from flammable and combustible Keep away from flammable and combustible 

materials, such as paper or wood.materials, such as paper or wood.materials, such as paper or wood.materials, such as paper or wood.

• Keep away from reducing agents such as Keep away from reducing agents such as Keep away from reducing agents such as Keep away from reducing agents such as 

zinc, alkaline metals, formic acid.zinc, alkaline metals, formic acid.zinc, alkaline metals, formic acid.zinc, alkaline metals, formic acid.
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Chemical CategoriesChemical CategoriesChemical CategoriesChemical Categories
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Chemical Categories: Chemical Categories: Chemical Categories: Chemical Categories: PyrophoricPyrophoricPyrophoricPyrophoric SubstancesSubstancesSubstancesSubstances

Safety pointers for pyrophoric substances:

• Store in a cool place.Store in a cool place.Store in a cool place.Store in a cool place.

• Store in containers that omit air.Store in containers that omit air.Store in containers that omit air.Store in containers that omit air.

• Beware of low humidity circumstances in Beware of low humidity circumstances in Beware of low humidity circumstances in Beware of low humidity circumstances in 

which static electricity may be high.which static electricity may be high.which static electricity may be high.which static electricity may be high.
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Chemical CategoriesChemical CategoriesChemical CategoriesChemical Categories

CarcinogensCarcinogensCarcinogensCarcinogens
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Chemical Categories: CarcinogensChemical Categories: CarcinogensChemical Categories: CarcinogensChemical Categories: Carcinogens

Safe storage pointers for carcinogens:

• Label all containers as Cancer Suspect Label all containers as Cancer Suspect Label all containers as Cancer Suspect Label all containers as Cancer Suspect 

Agents.Agents.Agents.Agents.

• Store according to hazardous nature of Store according to hazardous nature of Store according to hazardous nature of Store according to hazardous nature of 

chemicals, e.g., flammable, corrosive.chemicals, e.g., flammable, corrosive.chemicals, e.g., flammable, corrosive.chemicals, e.g., flammable, corrosive.

• When necessary, store securely.When necessary, store securely.When necessary, store securely.When necessary, store securely.
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Chemical Categories: CarcinogensChemical Categories: CarcinogensChemical Categories: CarcinogensChemical Categories: Carcinogens

Chem-Safe-40Agrochemicals and Security: Chemicals and Safety

Some examples of carcinogens:

Antimony compoundsAntimony compoundsAntimony compoundsAntimony compounds

AcrylonitrileAcrylonitrileAcrylonitrileAcrylonitrile

Arsenic compoundsArsenic compoundsArsenic compoundsArsenic compounds

BenzeneBenzeneBenzeneBenzene

ChloroformChloroformChloroformChloroform

DimethylDimethylDimethylDimethyl sulfatesulfatesulfatesulfate

DioxaneDioxaneDioxaneDioxane

Vinyl chlorideVinyl chlorideVinyl chlorideVinyl chloride



Microscopy Risk Factors

• Awkward and static posture 

of the lower back 

• Wrist and palm contact 

pressure in the carpal 

tunnel area 

• High repetition 

• Eye strain and fatigue 

• Awkward and static posture 

of the neck and head 



Microscopy Tips

• Use a fully adjustable ergo-task chair or stool with 
built-in solid foot rest. Adjust the chair to fit you 
properly.

• For prolonged standing alternate between feet, wear 
low-heeled shoes with good cushioning or use anti-
fatigue floor mats. 

• Pull the microscope to the front edge of the work 
surface for upright posture and elevate if needed. 

• Adjust the eyepieces and angle of observation to 
prevent neck strain. Use adjustable microscope 
stands. 

• Provide armrests to support forearms during knob 
adjustments.



• Do not rest forearms on the 
edge of workstation; use 
padding 

• Take stretch and eye breaks 
and rotate tasks. 

• Don’t use a microscope for 
more than 5-hours a day. 

• Maintain straight wrists and 
keep elbows close to the body.

• Ensure that sufficient knee and 
leg space is available. 



Fume Hoods and Biological Safety 

Cabinets Risk Factors

• Constrained knee and leg space, 
especially in older BSCs

• Contact pressure on the forearms, 
wrists and knees, or legs 

• Awkward and static posture of the 
neck, back, legs, arms and wrists 

• Constrained body position, 
overloading muscles, tendons, and 
joints in asymmetrical manner 

• Working with elbows winged 

• Overreaching 



Fume Hoods and Biological Safety 

Cabinets Tips

• Adjust the chair properly before you start work so it provides 

adequate back support. Remove the chair arms if they 

interfere with the ability to get close to your work. Sit back in 

the chair for lumbar support. 

• Prevent extended reaching. Place materials as close as 

possible to you.  

• Avoid resting arms on the sharp edges of the hoods or 

cabinets. If possible apply closed-cell foam padding to the 

front edge of the hood or cabinet. 

• Remove drawers, supplies, refrigerators from under the 

cabinet or hood to provide leg room.



• If you must stand to work at the 

hood or cabinet alternate between 

feet, wear low-heeled shoes with 

good cushioning or use anti-fatigue 

floor mats. 

• Take short breaks to relieve forearm 

and wrist pressure caused by 

leaning on front edge of 

hoods/BSCs. 

• Maintain straight wrists and keep 

elbows close to the body.



Test Tube Handling Tips

• Avoid resting arms on the sharp edges of 
the workstation or lab bench.   

• Remove drawers, supplies, refrigerators 
from under the cabinet or hood to 
provide leg room.

• If you must stand to work at the hood or 
cabinet alternate between feet, wear 
low-heeled shoes with good cushioning 
or use anti-fatigue floor mats. 

• Take short breaks to relieve forearm and 
wrist pressure. 

• Maintain straight wrists and keep 
elbows close to the body.



Computer Ergonomic Risk Factors

If  your computer workstation is not set up ergonomically correct it 

will cause MSD risk factors to the eyes, neck, shoulders, upper and 

lower back, elbows, wrists, fingers and legs.



•Be aware of hazardous materials in your workplace.

•Know where to find information.

•Use safe practices and procedures.

•Ask questions before not after…..

•What happens can have a lasting effect! ……….Be safe 
stay and safe.




