
BIOSAFETY

A Guide to:



Learning Objectives
This module is an extension of the basic 
knowledge students should learn about prior to 
conducting laboratory experiments. 

Attitudes: gain an appreciation for biosafety 

Knowledge: life sciences, regulations 
surrounding microorganisms, classifications 
for organisms used in the life sciences

Science, Technology, and Society: 
understand why regulations are put in place 
for working with microorganisms, evaluate the 
different Risk Groups and recognize why there 
has to be different levels

Skills: to understand lab safety techniques, 
which organizations are associated with 
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Biosafety

● This module highlights current biosafety 
practices and brings to light potential 
organisms that you may come across in 
biology and how they are regulated

● We define biosafety as:
○  the measures that are put in place to 

prevent incidents from occurring in a 
laboratory setting and the environment
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WHMIS and GHS

● WHMIS stands for Workplace Hazardous 
Materials Information System
○ It is used to inform workers and 

students about potential risk of 
chemicals that they may have to come 
into contact with

● GHS stands for Globally Harmonized 
System
○ This system is recognized 

internationally to provide a 
standardized way of identifying 
potentially harmful chemicals
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Bacteria

● Bacteria are a type of microorganism 
that are found in many different 
environments such as bodies of water, 
soil, and even in our stomachs

● They can exist in many forms, but are 
commonly found in three shapes: rods, 
cocci, and spirillum 

Escherichia 
coli

Leptospira 
interrogans

Staphylococcus 
epidermidis

● They are prokaryotes, meaning they 
do not have a nucleus

● Bacteria are commonly used in 
different science experiments such as 
genetic modification 5



Fungi

Equisetum arvense

● Fungi are another type of organism that 
exist. A role that they can have in an 
environment is to act as decomposers 

● Fungi are eukaryotes, meaning they 
have a nucleus

● They can be used for medicinal 
purposes like the creation of antibiotics 
including penicillin

Pleurotus ostreatus 
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Viruses

AdenovirusRotavirus
Examples:
H1N1, influenza, HIV, Ebola, hepatitis B

● Viruses are also used in science and have 
aided in the understanding of the genetics 
of different organisms 

● Viruses are nonliving entities that can infect 
living organisms 

● They can carry genetic information (DNA or 
RNA) and transfer it to the organisms they 
infect
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● Genetically Modified Organisms (GMO) 
have had their DNA modified to add a 
feature that is not natural to that 
organism

● GMOs are commonly used to produce 
food products, such as corn and 
bananas. Most of these modifications 
are beneficial (e.g. higher yields and 
longer shelf life)

● GMOs have been able to aid both 
scientists in their research, as well as 
for countries to feed current populations

GMOs

Pre-Genetically 
Modified Banana

Post-Genetically 
Modified Banana 8



GMOs

Soy Beans Corn

Insulin Cotton

Here are some more examples of products 
that have been produced by genetically 
modified organisms:
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Aseptic Technique

● Aseptic is a term used when lab 
materials need to be free from 
contamination 

● These are important reasons why you 
need to use Aseptic Technique when 
working with microorganisms (or 
viruses):
○ to prevent the microorganism in use 

from affecting the environment
○ to prevent the microorganism in use 

from affecting the individual
○ to prevent contamination of 

laboratory equipment and the 
microorganism itself from being 
affected by external factors
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Aseptic Technique

● Some common techniques used are:
○ An open flame when working with live 

microorganisms
○ Clean surfaces with 70% ethanol 

before and after working with live 
microorganisms

○ Wear gloves, lab coats, long pants, and 
closed toed shoes

○ Tie back long hair
○ Dispose of material in a biohazard bag 

that has been in contact with 
microorganisms
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Microorganisms

● A microorganism is an organism that 
cannot be seen with the naked eye 

● Microorganisms are regulated under the 
Canadian Environmental Protection Act

● Microorganisms are classified into 4 
different risk groups:
○ Risk Group 1: unlikely to cause 

harm to individuals and the 
community

○ Risk Group 2: can cause human 
disease, but unlikely to be a serious 
hazard to the general community

○ Risk Group 3: can cause serious 
human disease, but  cannot be 
spread through human contact

○ Risk Group 4: causes serious, 
untreatable human disease
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Pathogens

● A pathogen is an infectious agent that 
can cause a disease (e.g bacteria, 
virus, fungi)

● Within Canada, pathogens are 
regulated under the Human Pathogens 
and Toxins Act

● Some pathogens are considered 
opportunistic, which means they will 
infect weakened hosts

Salmonella Listeria
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Antibiotic Resistance
● Antibiotic resistance is a common 

issue in bacteria. It results in certain 
chemicals, such as prescription 
medications, being ineffective against 
killing bacteria

● Causes of antibiotic resistance 
include:
○ improper disposal of unused 

medications
○ poor sanitation
○ lack of new antibiotic development

The purple triangles represent antibiotic, the blue circles are 
cells, and the red exes indicate antibiotic resistance. The cell 
with antibiotic resistance is not affected by the antibiotic while 
the cell without the antibiotic resistance is.    

14



Toxin
s

● A toxin is a harmful substance that can 
be synthetically made or produced by 
microorganisms

● Within Canada, toxins are regulated 
under the Human Pathogens and 
Toxins Act

● The purpose of regulating toxins is to 
have preventative measures in place in 
the event that a toxin is released into 
the environment

● Some examples of toxins include 
Cholera and Botulinum 

Vibrio cholerae Botulinum
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Toxin
s

Golden Poison FrogBlue-ringed Octopus

Black Widow Box Jellyfish

These are several animals capable of 
producing toxins as a defense mechanism 
or to catch prey:
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Summary

● Canadian Environmental Protection Act
● Human Pathogens and Toxins Act

○ These acts important for biosafety 
regulation within Canada and are 
important to refer to when working in a 
laboratory

● Understanding WHMIS and GHS can help 
protect you when working with chemicals

● Three of the main organisms used in 
laboratories are bacteria, fungi, and viruses

● When working with these organisms, 
practice aseptic technique to avoid 
contamination of yourself, the environment, 
and the organism

● It is important to understand what organisms 
you are working with to know if they require 
special considerations   
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