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1 Introduction

Biomedical research on pathogenic agents has steadily grown within the past decade, with increasing
disease burden necessitating intensive research on highly infectious agents as well as organisms of
unknown pathogenicity. Coupled with the need to ensure public health, protection of laboratory staff and
the environment at large are of utmost importance, hence formulation of biosafety guidelines and
subsequent development of containment aboratories.

Institution of biosafety strategies can be traced back to the mid-20™ Century, when the first
instances of laboratory—acquired infections occurred due to unsecured laboratory operations (Pike, 1979;
Vesley & Hartman, 1988; Pedrosa & Cardoso, 2011). These stimulated the World Health Organization
(WHO) to design biosafety guidelines that would guide development of codes of practice for safe
handling of pathogenic microorganisms (WHO, 2004). Given varying pathogenicity of different
microorganisms, differentiation of laboratory facilities into cumulative containment levels and Risk
Group (RQ) classification of microorganisms were developed. There are therefore four Biosafety Levels
(BSL), or Protection levels; BSL-1, BSL-2, BSL-3 and BSL-4, each having specific design features,
containment facilities, practices and operational procedures.

A BSL3 laboratory (or P3) laboratory is a medium containment facility that enables isolation and
manipulation of pathogens that can be transmitted through aerosol (WHO, 2004). P3 laboratories apply
BSL-3 principles and utilize various biocontainment strategies to provide total physical separation
between a laboratory worker and a possible source of contamination. They have unique design and
engineering features that facilitate containment in addition to biosafety equipments, all strategies aimed at
ensuring maximum containment of infectious materials.

P3 laboratories can be found in hospitals, research institutions and food industries, and their
importance ranges from securing laboratory procedures to protecting the public and the environment.
Generally, disease burden is steadily rising, necessitating accurate diagnosis especially for diseases
related to level three organisms, or even specimens suspected to be having microorganisms of unknown
pathogenicity. There is also need to carry out intensive research on level three microorganisms alongside
emerging and re-emerging infectious diseases, procedures which need comprehensive analytical
processes and user protection strategies that can only be found in P3 laboratories. Moreover, occupational
and environmental safety has to be observed when dealing with extremely dangerous microorganisms.
These are coupled with the fact that health sectors have now boldly embraced evidence-based practices,
broadly informed by research. A P3 laboratory is therefore of outmost importance since it guarantees user
and environmental safety, as well as safety of research procedures. In addition to these, a P3 facility
generally creates a good working atmosphere by assuring safety of laboratory workers. Since the core
purpose of a P3 laboratory is to contain contaminants, people working within it are guaranteed of
optimum safety, even in case of an operational error. Further, P3 laboratories enhances adherence to
biosafety rules and guidelines while strengthening vigilance against laboratory acquired infections.

A P3 laboratory is mainly used for manipulation of RG3 microorganisms such as Rickettsia
typhi, Bacillus anthracis, Brucella abortus, Yellow Fever Viruses and other arboviruses, and MDR-TB
strains, among others. Generally, microorganisms are categorized into four risk groups (RG 1, RG 2, RG
3 and RG 4) based on their relative hazard (WHO, 2004). RG 1 comprises of microorganisms that are
unlikely to cause any human or animal disease (WHO, 2004). RG 2 includes low risk microorganisms
that can cause diseases in humans through percutaneous injury, ingestion or mucous membrane exposure,
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but which pose minimal risk to laboratory staff or the environment. (Schaechter, 2009, CDC, 2009).
Laboratory exposure to RG 2 biological agents does not cause serious disease, risk of spread is minimal
and therapeutic treatment is available (CDC, 2009). These organisms are normally manipulated on open
benches though biosafety cabinets can be used for the more contagious ones. RG 3 microorganisms are
agents that can be spread through aerosol. They cause serious but treatable human diseases and present a
high individual risk but low community risk (Schaechter, 2009). Biosafety cabinets and other primary
protective devices are required for safe manipulation of RG 3 microorganisms. Lastly, RG 4 organisms
pose high individual and community risk, with directly and indirectly transmissible diseases, which have
no effective treatment or preventive measures (WHO, 2004, Schaechter, 2009). They are best
manipulated in Class III biosafety cabinets or in Class Il biosafety cabinets combined with positive
pressure suits.

In addition to RG3 microorganisms, WHO (2004) also recommends that large quantities or high
concentrations of RG-2 organisms should be manipulated at BSL-3 due to increased risk of aerosol
spread. Further, unknown specimens for either research or diagnostic purposes should be processed in a
P3 laboratory.

2 Establishment of a P3 Laboratory

The process of establishing a P3 laboratory can be quite lengthy, due to high costs and biosecurity
concerns that surround such facilities. Any institution setting up a containment facility is therefore
required to adhere to recommended construction and operation guidelines, since the laboratory can pose a
biosecurity threat in case of a technical or operational error. A P3 facility is purchased from certified
medical and chemical equipments suppliers, certified by local and international bodies upon meeting set
safety and quality standards. Initial staff training and regular technical maintenance are carried out by the
supplier. '

P3 laboratories are purchased as a pre-finished casework ready for installation. The case is made
and finished using a non-corrosive water tight material, complete with a ceiling, a floor and provisions for
creating necessary openings, using measurements of the actual room into which it will be installed.
Interior surfaces of walls, floor and ceiling are therefore easy to clean and resistant to corrosion by
laboratory reagents and cleaning detergents. Upon installation, power and air conditioning lines and
systems are drilled into the walls or ceiling and any cracks or gaps sealed airtight.
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Figure 1: Basic layout of a P3 laboratory
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