
Module 1: C.2.1.2.1 Biological and other hazards in the work area* 
Micro-organisms and occupational infections (LAI - Laboratory Acquired Infection) 
Genetically modified organisms 
Toxins 
Allergens 
Bloodborne pathogens 
Materials potentially infected, e.g., blood, body fluids, soil samples … 
Modes of transmission: means and routes 
Emerging and re-emerging diseases 
Parasites 
Cell lines (e.g., primary, permanent, immortalized, GM) 
Aerosols 
Other hazards, e.g., chemical, gases, radiological, fire, mechanical, electrical, etc. 
Objectives: The participant should be able to understand the risks associated with work 
with biological agents and consideration of other hazards; she/he could describe some 
occupational infections that have led to the development of current biosafety practices 
and should be able to decide when expert help is needed to address a specific issue. 
 
Module 2: C.2.1.2.2 Occupational health and biosafety* 
Prevention of occupational risks (POR) 
Medical surveillance 
Incident / accident response 
Allergens and hypersensitivity 
Immuno-compromised workers 
Pregnant workers 
Partnership between occupational health provider, Health Safety and Environment and 
Biosafety 
Objectives: The participant should be able to understand the working relationship with 
the occupational health provider and of the prevention and surveillance measures to 
keep laboratory workers healthy. 
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General references 

CWA 15793:2011 Laboratory biorisk management 
(ftp://ftp.cenorm.be/CEN/Sectors/TCandWorkshops/Workshops/CWA15793_September
2011.pdf) 

WHO – "Laboratory biosafety manual", 3rd edition, 2004 
(http://www.who.int/csr/resources/publications/biosafety/Biosafety7.pdf) 

WHO – "Biorisk management - Laboratory biosecurity guidance" 2006 
(http://http://www.who.int/csr/resources/publications/biosafety/WHO_CDS_EPR_2006
_6.pdf) 
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In giving the training to a group, the slide could be used asking to identify the various 
hazards (can be animated, logos being added on request) 
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NOTES 

1. Chemical hazards can be due to various characteristics of chemical substances: 
corrosion, toxicity, carcinogenicity, flammability, explosiveness… Harm can be direct, and 
due to skin exposure, inhalation, ingestion, etc, or indirect. 

2. Depending on the radioactive substance and the situation, radiation hazards can be 
due to exposure to distance sources, skin contact, inhalation or ingestion. 
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NOTES:  

1. This period before the seventies can be considered as mostly before the development 
of modern biosafety. 

2. Of interest: the large proportion of non-identified cause of LAIs (more than 80%). Now 
we assume that a large part of those unexplained cases were probably due to aerosols. 

SOURCE: Pike RM. Past and present hazards of working with biological agents. Arch. 
Pathol. Lab. Med. 1978: 102: 333-336. 
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Based on some internet search. Certainly not complete. 
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"Altered otherwise" – Examples:  

- Attenuated strains used for vaccine production or even live vaccine strains 

- Strains that are modified by other techniques than those considered as genetic 
modifications. 
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Note: Some European regulations tend to consider cells used in cultures as micro-
organisms or biological agents. 
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Allergy – reaction of the immune system to foreign substances (allergens). Weather an 
allergic reaction is induced depends largely on the structure of the protein, the immune 
system of the person and the environment (exposure, pollution, stress, etc.). With 
repeated or routine exposure to an allergen and stimulation of the immune system, a 
local and/or systemic allergy can be built up. 
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NOTES: 

1. The most common natural transmission modes are the respiratory route (mainly but 
not exclusively used by respiratory pathogens) and the fecal-oral route (mainly but 
not exclusively used by enteric pathogens)  

2. These are the natural modes of transmission, that are likely to be effective also in 
laboratories. However, laboratory activities may produce situations where infection 
can occur through different routes (e.g., accidental injection of an agent that is 
normally not transmissible by insect or arthropod bite). 
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Relative frequency of the most common bloodborne pathogens in most populations: 
HBV > HCV > HIV. 
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Note: In most cases, only a very few, specific genes are modified on an entire genome. 
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Basic protective measures are sometimes referred to as "good microbiological 
techniques" (GMT) (in general) or the so-called "universal precautions" (e.g., in the US). 
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Correct answers:  

1. Infection, allergies and intoxication. Slides 11 + 14-16 

2. Biological agents are micro-organisms that are able to provoke infection, allergy or 
toxicity in humans, animals or plants. Slide 12 

3. A. Respiratory route: Influenza virus, Measles virus, Mycobacterium tuberculosis, 
some yeasts... B. Fecal-oral route: Hepatitis A virus, Poliovirus, Escherichia coli, 
Listeria spp., Salmonella spp… C. Insect or arthropod bites: Dengue virus, Yellow 
fever virus, Plasmodia malaria… D. Blood contact: Hepatitis B & C viruses, HIV…  E. 
Mucous contact: Herpes simplex virus… Slide 21 

4. A: True / B: True / C: False / D: False. Slides 23 / 13 + 28 / 25 / 26 

5. Their source, the tissue of origin, the type of culture, the properties and functional 
characteristics, the possible testing, screening and certification. Slide 29  
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Note: The illustrative logos are the recent European chemical hazard symbols (Directive 
67/548/EEC). Classical DIN hazard symbols (black sign in a yellow triangle surrounded by 
a black border – see slide 3) are still commonly used. GHS standard symbols (black signs 
in a white square surrounded by a red border) are mainly used in the US. Other square 
pictograms are used for transport only. 
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Picture of a biosafety cabinet (BSC) destroyed by a fire due to the simultaneous use of 
solvents and an open flame. Description of several similar incidents (and pictures) 
available on internet. 
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Picture from an incident at Cornell University, NY, USA, in 1998 (more information on: 
http://www.chem.purdue.edu/chemsafety/newsandstories/centrifugedamages.htm). 
Several other centrifuge-related incidents described on internet. 
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Application to biosafety and biosecurity: see Module 15 "Biosafety and biosecurity 
programme management" 
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More on hazard characterization and risk assessment in Module 5 (Modules 5&9 "Risk 
assessment and risk control through good microbiological and biosafety practices"). 
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More on GMT in Module 9 (Modules 5&9 "Risk assessment and risk control through 
good microbiological and biosafety practices") 
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Allergies often a problem in animal facilities (extended exposure of animal caretakers, 
possibly after long-term exposure added to contacts with animals at home). 

Allergy to latex gloves: contact dermatitis (picture) that may evolve in more severe 
systemic allergy. Contact dermatitis can affect up to 5% of health care workers in some 
settings. Can be one of the reasons to prefer nitrile gloves. 
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Biosafety covers the handling of biological agents including those that produce toxins. 
Biosafety measures (GMT and associated PPE) will prevent infection and therefore 
intoxication related to those agents. 

Chemical safety covers the handling of biological toxins as well as any other toxin of 
hazardous chemical substance. Appropriate chemical safety will protect the operator 
when the toxins themselves are handled.  

Biosecurity covers both biological agents and biological toxins. 
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Correct answers:  

1. A: Corrosive / B: Irritant or other harmful effects / C: Toxic or carcinogenic. Slide 32 

2. Explosion and complete destruction / Break of a rotor / Break of a tube. Slide 34 

3. Identify potential harm / Decide if risk acceptable or not / Establish protective and 
preventive measures / Establish priorities / Comply with legal obligation. Slide 39 

4. A: True / B: False / C: False / D: False. Slides 37 / 40 / 42 / 43 

5. If the hazard is represented by either chemical toxins or biological toxins have been 
secreted by the biological agents. Slide 47  
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See also Module 15 "Biosafety and biosecurity programme management" 
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Biosafety covers the handling of biological agents 

Biosecurity covers both biological agents and biological toxins, as well as other sensitive 
elements (information, facilities…) 
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The difference between the two approaches and the management system approach will 
be described in more details in Module 15 "Biosafety and biosecurity programme 
management" 
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