DESIGN THAT PROMOTES
SAFETY AND DRIVES
PERFORMANCE
The design and construction of safe and
cost-effective containment laboratories
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BIOSAFETY LEVEL 3 (BSL-3) LABORATORIES

LT S HEALTH:

Design that promotes
safety and drives
performance
Outbreaks of rapidly spreading infectious diseases
have intensified the need to create cost-effective
and safe laboratory environments. It has become a
mandate not only in Africa but around the world.
Creating facilities that protect the laboratory
workers, the surrounding environment and the
community from potentially lethal pathogens is at
the core of LTS Health’s business.
Biosafety level 3 (BSL-3) laboratories are facilities
where work is performed with agents that may
cause potentially lethal diseases through
exposure/inhalation and that may contaminate the
environment. In most developing countries,
awareness around biosafety and dangerous
biological agents has increased, and the planning,
design, construction, operation, certification and
accreditation of BSL-3 laboratories require regular
updates in line with the latest international
regulations.

With over 20 years of laboratory
experience, LTS Health has
designed and constructed more
than 50 BSL-3 laboratories across
Africa, Latin America and Asia. By
following a collaborative and
integrated approach we deliver
BSL-3 laboratories tailored to
address the specific business
needs of our clients.
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Are you managing
the risk of your
BSL-3 facility
proactively?
Often the design and implementation of BSL-3
laboratories are the responsibility of a handful of
laboratory staff. The translation of laboratory needs
into engineering and technical specifications, and
the implementation, certification and maintenance
of these facilities pose a significant risk to the client
due to the specialised nature of the laboratory
processes and strict regulations that must be
adhered to.
At LTS Health we strive to be the international
leader in the design and construction of safe and
cost-effective
containment
facilities.
We
understand laboratory operations and how to
translate the highly complex regulations for
infectious disease testing into engineering
requirements and building specifications, thus
removing the risk from our clients.
We understand pathology processes and follow
good laboratory design practice which can only be
achieved through extensive experience. We
document and regularly update processes,
standard equipment and environmental conditions
required in BSL-3 laboratories. This enables us to
design custom, cost-effective laboratories in a
reduced time frame.
Through laboratory design we enable research
foundations to experiment with vaccines, ARVs and
antibiotics to address the threat of antibiotic
resistance, as well as numerous other health
initiatives.
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CASE STU DY:

Managing the construction of a TB BSL-3
research facility for Task Applied Science
(TASK)
Task Applied Science (TASK) approached
LTS Health in 2017 to design and manage
the construction of a new TB BSL-3
research facility in Cape Town, South Africa.
The project involved a multidisciplinary
team which included architects and
mechanical and electrical engineers.
According to the World Health Organisation (WHO)
Tuberculosis (TB) Report of 2018, TB is the ninth
leading cause of death worldwide and the leading
cause of death from a single infectious agent.
According to the Mortality and cause of death
report 2016, TB remains the leading cause of death
in South Africa from 2014 to 2016. In 2016 an
estimated 10.4 million people fell ill with TB, and
there were 1.3 million TB deaths among
HIV-negative people and an additional 374 000
deaths among HIV-positive people.
Task Applied Science (TASK) are renowned for
providing high quality microbiology research
diagnostics services, and performing clinical trials
in TB in Cape Town, South Africa. Due to the high
incidence of TB in South Africa, there is a great
need for better diagnosis and treatment of TB.
Established in 2005, TASK has developed into a
highly sophisticated clinical research centre with
170 passionate employees deployed in 6 locations.
TASK also has affiliations with the University of
Stellenbosch where their laboratory was based
formerly. TASK, however, identified the need to
expand their operations so as to conduct more
research studies and present their sponsors with a
state-of-the-art research facility.
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Approach: Process-driven design
The BSL-3 research facility was designed within the
constraints of an existing building by following the
LTS Health process-driven design methodology.
The methodology is focused on first achieving the
optimal process and then on designing a facility
that enables that process. This approach to facility
design aligns the physical layout with the process,
equipment and human capacity. This allows for
effective and efficient processing while ensuring
minimum waste associated with the transport and
movement of patients and/or samples. We also
strive to maintain a safe and comfortable
environment for the users of the facility.

The project comprised of three phases (1) an
assessment phase to confirm the laboratory needs
and to calculate the required floor space (2) a
process engineering phase to establish the
baseline Key Performance Indicator (KPI) and
design parameters and (3) a design phase to
translate these requirements into an infrastructure
design. Figure 1 below shows the facility design
methodology.

Business Goals & Objectives
PHASE 1:
ASSESSMENT

International Best Practice

Operational Model

Regulatory compliance
WHO, NIH, CDC, ASHRAE

Technology Specification
PHASE 2:
PROCESS ENGINEERING

Concept Laboratory Design

Detail Design
(Architectural & Engineering Services)

Figure 1: Facility design methodology
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Outcome:
World-class BSL-3
research facility

01
The BSL-3 research facility was designed to allow
for optimal sample and personnel flow while
considering and integrating with the laboratory’s
standard operating procedures.

6

02
Facility biological safety was ensured by means of the
physical barriers and air pressure cascades. Physical
barriers included personnel entrance through an
anteroom with electronically controlled interlocking
doors, along with sample transfer and disposal via
pass-through
boxes
and
waste
water
decontamination systems. The specifications of
laboratory fittings and finishes were of laboratory
grade and were selected based on ease of
decontamination,
chemical
resistance
and
antibacterial properties.

03
To reduce the risk of airborne contamination, the
facility was designed to be under constant negative
pressure. This was achieved by creating a series of
cascading differential pressures between rooms,
ensuring that air from high-risk areas would not be
transferred into “cleaner” areas. High volume
HVAC units ensured that the required fresh air
changes were achieved as specified by the
American Society of Heating, Refrigerating and
Air-Conditioning Engineers (ASHRAE) and Centre
for Disease Control and Prevention (CDC)
guidelines and regulations. The exhaust system
was designed with full redundancy and HEPA
filtration system to ensure that facility pressures
were maintained while ensuring that no pathogens
were released into the atmosphere.

04
The new BSL-3 suite included two research suites
which could be fully isolated from the facility and
each other, allowing for selective area
decontamination and removing the need for full
laboratory decommissioning. The larger facility
allowed researchers to focus their time and energy
on testing new drug treatments to counter the TB
epidemic currently experienced in South Africa.
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Helping you achieve
cost-effective rapid
response while
ensuring safety
Our experienced professional team ensures that all
BSL-3 laboratories are designed to the latest WHO,
CDC, ISO 17025 and NIH standards. By combining
the applicable standards and a process-driven
design approach, we ensure that the resulting
facility not only complies with the highest safety
standards but also promotes sample workflow
while taking into consideration ergonomics and
user comfort.

Office locations
London,UK
UK/EU: +44 203 176 7170
6 Lloyd's Avenue Unit 2R
London, EC3N 3AX
United Kingdom

By providing our clients with a modern, safe and
efficient asset, the users of the facility are
empowered to focus on their business, be it
research, training or diagnostics.

Cape Town, RSA

20 Years of Excellence
40+ Countries
50+ Consultants
4 Offices

Chicago, USA

LTSHealth.com

@ThinkLTS
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Africa: +27 21 913 8959
99 Jip de Jager Drive
Bellville, Cape Town
South Africa

US: (833) 587-0587
717 Forest Ave 2nd floor
Lake Forest, IL , 60045
Chicago, United States

Dubai, UAE
Dubai Science Park Laboratory Complex
Al Barsha, Dubai
United Arabic Emirates
PO Box 500767

