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16.1 INTRODUCTION 

16.2 

Biological hazards in the workplace have been a topic of study, discussion and publications 
for many centuries. Notable early works include Bernado Ramzinni' s 18th-century treatise 
on occupational diseases, De MorbisArtificum Diatriba; John Tyndall's (1888) Essays on the 

Floating-Matter of the Air: In Relation to Putrefaction and Infection; and Dangerous Trades 

(Oliver 1902). In our own time, outbreaks of SARS and avian flu, anthrax mail attacks, 
post-Hurricane Katrina mould investigations and other events involving biological hazards 
have led to an increased awareness of such hazards among occupational hygienists (Esswein 
et al. 2004; Halpin 2005; Schwab et al. 2007; Thrasher & Crawley 2009). However, there 
are still many areas in which our knowledge of biological hazards is limited, and there is 
still research to be done. In particular, complications in the relating of exposure levels 
to recognisable health effects, and limited knowledge on exposure-response pathways, 
inhibit the development of exposure standards for many biological hazards. Assessment of 
biological hazards is a challenging area of occupational hygiene, and this chapter presents 
an introductory overview of the subject. For more in-depth information on the topics 
discussed here, the reader is referred to the references in Section 16.9. 

BIOLOGICAL HAZARDS 

Biological hazards include bacteria (peptidoglycan, endotoxin and exotoxins), fungi 
(yeasts, moulds and mycotoxins), archaea, protozoans, viruses, prions, plant particles, 
organically derived dusts such as wood dust, insect parts and faeces, and allergens such 
as animal dander, dust mite or pollen. All are capable of producing adverse health effects 
in humans. Biological hazards may also be discussed in relation to bioaerosols, 'airborne 
particles that are living or originate from living organisms' (Macher 1998, p. 1-1) or aero­
biology, the 'study of passively airborne microorganisms-of their identity, behaviours, 
movements and survival' (Gregory 1973, p. xiii). The following sections provide a brief 
introduction to bacteria, fungi, allergens, viruses, protozoans and prions. 

16.2.1 BACTERIA 

Bacteria can be defined as single-celled organisms with no nucleus, or membrane-bound 
organelles. They belong to the kingdom Monera, and have an average size of 500 nm. 
Bacteria may have a variety of external structures to help them interact with, and defend 
against, their environment and other cells. These include flagella (motility), glycocalyces 
(protective outer coating), pilli (reproduction) and fimbrae (attachment and protect­
ive biofilm/slime layer). Bacteria reproduce asexually through division (binary fission). 
However, some bacteria, such as Clostridium tetani, which causes tetanus, can also produce 
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