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PURPOSE OF BIOSAFETY

• To reduce the risk of exposing:
 Laboratory personnel

 The public 

 The external environment

to infectious agents by establishing effective 
containment….
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CONTAINMENT

The combination of microbiological practices, safety equipment 
and facility safeguards to protect laboratory workers, the 
environment , and the public from exposure to infectious 
microorganisms that are present in the laboratory. 

Primary-you and immediate area
Secondary-area outside of your containment laboratory
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PORTALS OF ENTRY OF BIOLOGICAL AGENTS



INFECTIOUS DOSE

Organism Route Infectious Dose

E. coli O157:H7 Ingestion ~10
N. meningitidis Parenteral inoculation, inhalation 

(primarily), and ingestion
unknown

Salmonella enterica spp. Ingestion ~1000 for non-typhoid; 
105 for enteric fever

Shigella spp. Ingestion ~10-200
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The number of microorganisms required to initiate infection can vary greatly with 
the specific organism and the route of exposure (information above is from the 

Pathogen Safety Data Sheets published by the Public Health Agency of Canada) 



LABORATORIANS’ RISK IS GREATER
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Organism Risk/100,000 
microbiologists

Risk/100,000 general 
population

Brucella 641 0.08

E. coli 
O157:H7

8.3 0.96

N. 
meningitidis

25.3 0.62

Ellen Jo Baron and J. Michael Miller “Bacterial and fungal infections among diagnostic laboratory workers: evaluating the 
risks “Diagnostic Microbiology and Infectious Disease March 200860(3):241-6”



STANDARD MICROBIOLOGICAL PRACTICES 
FOR ALL BIOSAFETY LEVELS

• Limited access when work is in progress
• No eating, drinking, smoking, handling contact lenses or 

applying cosmetics
• Do not pipette by mouth
• Handle sharps appropriately
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STANDARD MICROBIOLOGICAL PRACTICES 
FOR ALL BIOSAFETY LEVELS

• Limit generation of aerosols
• Decontaminate work services
• Decontaminate all infectious and potentially infectious 

wastes
• Post biohazard sign whenever infectious agents are 

present or in use
• Institute a pest control program
• Train staff in procedures and biosafety
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BIOSAFETY LEVEL 2-FACILITY DESIGN

Institution level
• Appropriate signs and labels
• Medical surveillance and immunization program
• Site-specific biosafety manual
Safety Equipment (Primary barriers):

• BSCs available, with HEPA filters
• PPE: Lab coat, gloves, face and eye protection as needed
• Safety centrifuge
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BIOSAFETY LEVEL 2-FACILITY DESIGN

Facilities (Secondary Barriers):
• Eyewash readily available
• Spill clean-up
• Air flows into lab without re-circulation to non-lab areas
• Restricted access when work is in progress
• Validated method of waste decontamination

Other design/construction issues:
• Separate from public areas
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PRIMARY CONTAINMENT/BARRIERS

Safety equipment
• Personal Protective Equipment (PPE)
• Biological Safety Cabinets (BSC)
• Mechanical pipetting devices
• Safety centrifuge cups
• Removable rotors
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CLASSES OF BIOLOGICAL SAFETY CABINETS

Class II (A1, A2, B1, B2)
• Protects worker, product, environment
• Use for work with 

• aerosol-transmissible micro-organism 
• tissue culture/virology
• Large volumes or high concentrations
• Trigger point indicators
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SECONDARY CONTAINMENT/BARRIERS

• Separation of lab from public access
• Autoclave facilities
• Hand washing and eyewash facilities
• Specialized ventilation systems
• Directional airflow
• Restricted access zones
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RISK ASSESSMENT

• Assessment of risk focuses on agent hazards 
• Organisms and their potential to cause disease (Infectious dose? 

Vaccinations? Treatment? Severity?)

• Laboratory facility design and safety equipment
• Analytical process (platforms and laboratory hazards)
• Personal Protective Equipment
• Skill level/physical well-being of personnel
• Management/administration involvement

Evaluate and prioritize risks. Remember, risk is never zero!
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HIGH RISK ACTIVITIES IDENTIFIED

• Sniffing plates?
• Generating aerosols – anything that imparts 

energy to a suspension (catalase)
• Subculturing, picking colonies
• Making slides
• Inoculating biochemicals
• Improper use of Biosafety Cabinets
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ANY STORIES?

Does anyone have other high-risk activities to discuss?
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APHL RISK ASSESSMENT BEST PRACTICES

May 6, 2016
• Components of a Risk Assessment
• Risk Mitigation
• Examples of risk assessment templates
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RISK ASSESSMENTS



PATHOGEN SAFETY DATA SHEETS
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http://www.phac-aspc.gc.ca/lab-bio/res/psds-ftss/index-eng.php

http://www.phac-aspc.gc.ca/lab-bio/res/psds-ftss/index-eng.php
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CONSIDERATIONS FOR CLINICAL LABORATORIES

What challenges do you anticipate in clinical 
laboratories in your jurisdiction?
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CONSIDERATIONS FOR CLINICAL LABORATORIES

• Establish relationships with local public health
• Active surveillance

• Establish policy that physicians contact the laboratory 
when they suspect infectious diseases

• Know your staff!
• Ensure staff are aware of trigger points
• Consider fomites!
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CONSIDERATIONS FOR CLINICAL LABORATORIES
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BLUE RIBBON PANEL, 2012
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BLUE RIBBON PANEL, CONT.
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BLUE RIBBON PANEL, CONT.
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CONSIDERATIONS FOR CLINICAL LABORATORIES

• Use risk assessment to determine which 
precautions should apply to which tasks

• Consider all phases of testing
• Use biosafety competencies for 

guidance to ensure individuals at all 
levels know their responsibilities

• Use checklists to guide in factors to 
consider
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BIOSAFETY CHECKLISTS



CONSIDERATIONS FOR CLINICAL LABORATORIES

• Prioritize Risk
• If some controls are lacking, 

increase combinations of others
• Establish protocols to limit 

exposed staff, contamination of 
instruments

• If the risk is too high, consider 
referring samples out
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OTHER AVAILABLE RESOURCES



OPEN CHAT

What other resources do you provide clinical 
laboratories in your jurisdiction?
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CASE STUDY INTRODUCTION

A microbiologist is working a rotation in a laboratory that 
performs regulatory meat testing. Job duties include 
making bacterial DNA plugs from enteric isolates received 
for DNA fingerprinting.

What risks may be inherent in this type of work?
(i.e. Tasks? Routes of exposure?)
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CASE STUDY-SCENARIO

Two days later, the microbiologist develops fever and 
diarrhea and is hospitalized overnight.

What might the doctor treating the microbiologist need to 
know?

36



CASE STUDY-INVESTIGATION

The doctor orders a stool culture, which reveals a co-
infection with Salmonella and Campylobacter jejuni.  
Working in the food laboratory can result in exposure to 
either of these pathogens. 

When the microbiologist returns to work, the laboratory 
safety officer conducts an investigation to determine if this
was a laboratory-associated infection. As a biosafety 
officer, what would you want to know?
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CASE STUDY-EXPOSURE

The microbiologist, two days before becoming ill, had 
been preparing a patient isolate of Campylobacter jejuni
for DNA testing.

What is the route of infection for this organism, and what 
control measures might you recommend?
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CASE STUDY-RESULTS

The results of the investigation were as follows:
The incubation time was appropriate for infection with 
Campylobacter jejuni.
The DNA patterns of the microbiologist’s isolate and the 
patient’s isolate were a match. 
The DNA pattern of the Salmonella did not match any 
recent isolates.
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CASE STUDY CONCLUSION

The waste container where gloves and other supplies were 
discarded was getting full.
The microbiologist may not have followed good hand-
washing technique after disposal of gloves.

What are your recommendations to prevent this from 
happening again?
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ANY FURTHER DISCUSSION OR COMMENTS?

THANK YOU FOR SHARING WITH ME YOUR STORIES, 
EXPERTISE, AND YOUR TIME!
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REFERENCES

• Template for Public Health Laboratory Risk Assessment for Ebola Virus Disease (EVD) 
Testing, APHL (no date)

• Pathogen Safety Data Sheets, Public Health Agency of Canada
• Biosafety in Microbiological and Biomedical Laboratories, 6th Edition
• Guidelines for Safe Work Practices in Human and Animal Medical Diagnostic 

Laboratories, MMWR, January 6, 2012
• Competency Guidelines for Public Health Laboratory Professionals, MMWR, May 2015
• Guidelines for Biosafety Laboratory Competency, MMWR, April 15, 2011
• A Biosafety Checklist: Developing a Culture of Biosafety, APHL, April 2015
• Clinical Laboratory Biosafety Risk Management Program Assessment Checklist, APHL 

(no date)
• Respiratory Protection Program Toolkit, OSHA, April 2022
• Clinical Laboratory Preparedness and Response Guide, APHL, November 2016 
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