
Biosafety and Biosecurity 



What is biosafety? 
1. Identify the possible hazards of the 

pathogen 

2. Quantify the risks of the procedures 

3. Implement control measures to 
protect human health and 
environment. 
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Pathogens and Pathogenicity 
•What are pathogens? 

• Infectious organism  

• capability of causing disease 

 

 

•What is pathogenicity? 

• Case fatality rates  

• Ability of the organism to invade the tissues 
of the host 

3 



Pathogen Risk Groups – how dangerous is it? 
•Risk group 1 
• Unlikely to cause human disease 

 
•Risk group 2 
• Human disease and might be a hazard to workers;  
• Unlikely to spread to the community;  
• Effective prophylaxis or treatment available 

 
•Risk group 3 
• Severe human disease and present a serious hazard to 

workers;  
• Risk of spreading to the community,  
• Usually effective prophylaxis or treatment available 

 
•Risk group 4  
• Severe human disease and is a serious hazard to 

workers;  
• High risk of spreading to the community;  
• No effective prophylaxis or treatment available 



The Risk-based concept: RG and BSL  

Laboratory Biosafety Manual Revision 

Risk groups                Biosafety level 
 

The big misunderstanding  

Main objective of the LBM revision 
  

Decoupling Risk groups and Biosafety levels  

Presenter
Presentation Notes
Bullet 1: Read bullet one and add - and this has led to risk groups being directly associated with biosafety levels, which is not appropriate. This approach also over simplifies a complex risk assessment/risk mitigation process that has now resulted in, for example, engineering and construction requirements that are not necessarily related to the actual risk. As with risk groups, biosafety levels also differ in name and description between and even within countries. 




The Risk-based approach to biosafety  

Laboratory Biosafety Manual Revision 

Pathogen 
(Hazard) 

Process 

[Likelihood + severity of harm]  

+ 
Risk 

Presenter
Presentation Notes
Pathogen is any micro-organism that has the potential cause harm
Risk is the chance (high or low) that somebody could be harmed by the pathogen along with the severity of harm that could be caused
It is imperative to note that a pathogen correctly contained does not pose a risk to the laboratory worker. It is only when it is manipulated/processed that it becomes a risk, and therefore the handling practices and containment measures should be derived from how the sample is going to be used.




Procedures with low likelihood of exposure 

Laboratory Biosafety Manual Revision 

• Use of agar plates (e.g. streaking, spreading) 
• Serial dilution 
• Preparing/staining slides 
• Nucleic acid extraction 
• Inactivation 
• Use of autoanalysers  
• ELISA 
• PCR 
• Rapid diagnostic tests 
 

Presenter
Presentation Notes
It is important to note that not all procedures present a high risk provided that good microbiological techniques are used. Such procedures include…




Procedures with high likelihood of exposure 
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• Producing and using large volumes and high titres  
• Procedures that might have the potential to generate 

aerosols  
– sonication,  
– deliberate generation of aerosols 

• Infecting animals 
• Using sharps 
• Necropsy where infection is suspected 
• Increasing virulence of organism 

 

Presenter
Presentation Notes
And what do we mean by High risk procedures – those that create a significant risk and might include, but are not limited to…..




Laboratory Biosafety Manual Revision 





Biosafety problems  -  Infectious waste disposal 







Presenter
Presentation Notes
Pragmatism is required given that, for example, some areas do not have sustainable funding or timely access to engineering capability even for simple things such as the servicing of biological safety cabinets (BSCs) – this is a prime example – next service date of this BSC is SOONEST. 



Lab Wars (1).mp4 



Surface decontamination  






Disinfection   
Cleaning agents and disinfectants 
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Many disinfectants are active against enveloped viruses, such as SARS-CoV-
2, including commonly-used hospital disinfectants. Currently, WHO 
recommends using:  
 
• 70% ethyl alcohol to disinfect small surface areas and equipment between 
uses, such as reusable dedicated equipment (for example, thermometers, 
Goggles etc);  
 
• sodium hypochlorite at 0.1% (1000 ppm) for disinfecting surfaces and 0.5% 
(5000 ppm) for disinfection of blood or bodily fluids spills in health-care 
facilities.  
https://www.who.int/publications-detail/infection-prevention-and-control-during-health-care-when-novel-coronavirus-(ncov)-infection-is-suspected-20200125 
https://www.nea.gov.sg/our-services/public-cleanliness/environmental-cleaning-guidelines/guidelines-for-environmental-cleaning-and-disinfection 

Notes: Ensure the 
following is included on 
the disinfectant 
1. Date of preparation  
2. Date of expiry 
3. Name who 

prepared 



Disinfection (Contd)  
Cleaning agents and disinfectants 
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i. Infectious waste produced during patient care, including those with 
confirmed COVID-19 infection (e.g. sharps, bandages, pathological 
waste) and should be collected safely in clearly marked lined 
containers and sharp boxes. 

ii.  This waste should be treated, preferably on-site, and then safely 
disposed. 

iii.  Preferred treatment options are high temperature, dual chamber 
incineration or autoclaving.  

iv.  If waste is moved off-site, it is critical to understand where and how it 
will be treated and disposed.  

https://www.who.int/publications-detail/infection-prevention-and-control-during-health-care-when-novel-coronavirus-(ncov)-infection-is-suspected-20200125 
https://www.nea.gov.sg/our-services/public-cleanliness/environmental-cleaning-guidelines/guidelines-for-environmental-cleaning-and-disinfection 

Notes: Ensure the 
following is included on 
the disinfectant 
1. Date of preparation  
2. Date of expiry 
3. Name who 

prepared 



Biosafety Basics - Disinfectants  
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Biosafety Basics - 

Disinfectants  
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Disinfectants – Compatibility - 

Bleach  
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Emergency preparedness 
 
• Preparing for emergencies is part of good 

laboratory management plan 
• Infectious spills 
• Chemical spills 
• Fire 



Spills cleanup 






Fire safety equipment 

• Check fire extinguishers and fire alarms 
regularly 
 

• Practice the use of fire extinguishing 
equipment 



Chemical spill kit  

•Commercial or home-made 
•Should contain the following 

– Pads or tissue to absorb chemical 
– Vermiculite 
– Dams 
– Brush and Pan 
– Chemical resistant bags 



First Aid Kit 
 



Sharps  



Sharps  





Don’t take it home!   Handwashing!  



Transport  






Workflow  
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