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The Pirbright 
Institute is a world 
leading centre 
of excellence in 
surveillance and 
research of serious 
livestock virus 
diseases that are 
either present in, 
or threaten, the 
UK.  The scientific 
research is divided 
into two programmes; 
enhanced host 
responses for 
disease control and 
understanding and 
preventing viral 
diseases.

Bioimaging 
in a High 

Containment 
Laboratory

Jennifer Simpson

The windows of the BBSRC National Virology Centre: The Plowright Building. Photo courtesy of HDR Architecture, Inc.; (c) 2014 James Brittain.
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The Pirbright Institute received investment from 
the Biotechnology and Biological Sciences Research 
Council (BBSRC) for redevelopment of the site and 
construction of new facilities:

• BBSRC National Virology Centre: The Plowright 

Building.  A state of the art, high containment 

laboratory allowing research into Specified 

Animal Pathogen Order level 4 (SAPO4) viruses, 

the most widely known being foot-and-mouth 

disease virus.

• BBSRC National Vaccinology Centre: The Jenner 

Building.  A low containment laboratory for 

research into SAPO2 viruses.

Each of these buildings have dedicated laboratories 
which are managed by the Bioimaging department, 
a small group consisting of three members of staff 

responsible for light microscopy, electron microscopy, 
flow cytometry and cell sorting.

The Plowright Building 
Developing and building a high containment 
laboratory is not an easy feat!  Planning and designing 
began over a decade ago as there had to be careful 
consideration of room location, room size and 
positioning of specialised equipment.  As the building 
is one large concrete block, all pipework, cabling, 
ducting, power sources and even internet ports had 
to be positioned correctly.  Once the concrete was 
poured, nothing could be added! 

The building comprises of three wings, housing desk 
space and meeting rooms outside of containment, 
barrier changing rooms and high containment 
laboratories surrounding a central atrium.  The 
design is a complete departure from the standard 
box-in-a-box high containment laboratory; glass acts 
as a physical barrier between non-containment and 
high containment areas and floor to ceiling windows 
allow plenty of natural light into the building plus 
a view to the outside world.  When working eight 
hours straight in a high containment laboratory, this 
is essential… although you do pine to feel the sun 
in summer!

Entrance to the high containment area is through 
the barrier changing rooms.  Here individuals must 
remove all their clothes and jewellery and place 
into lockers as nothing from outside can cross 
the containment barrier.  They then walk through 
enclosed showers and don underwear, scrubs and 
shoes provided on the high containment side.  

Inside high containment there is the central write 
up space, laundry, canteen and the three laboratory 
wings.  The laboratories are housed on the first floor 
of the building so positioning of the Bioimaging suite 

was vital to ensure that there were minimal vibrations 
which could affect the microscopes, a smooth work 
flow between the individual suite rooms and easy 
access for users from each wing.  Entrance to the 
laboratory wings from the central write up space is 
via air pressure resistant (APR) doors.  Biosafety is 
of utmost importance in high containment, and the 
combination of APR doors and a cascade of negative 
pressure ensures that air flows into the laboratories 
and does not escape.  Any waste produced in high 
containment must be fully decontaminated before 
leaving the building; the air is filtered through high 
efficiency particulate air (HEPA) filters, effluent is 
treated on site and waste is autoclaved or fumigated.  
Tools needed for instrument servicing are purchased 
and left in the Bioimaging suites.  On rare occasions 
when specialised external tools are needed, these 
can be brought into high containment but have to 
be decontaminated by fumigation in order to leave 
the building. 

Staff exiting high containment must follow strict 
rules.  Scrubs and underwear are placed in laundry 
bins and individuals enter the enclosed shower 
cubicle for a full body and hair wash.  Showers are 
timed and exiting is only permitted when the alarm 
sounds, after three minutes.  On the non-contained 
side, individuals dry themselves with provided towels 
and re-dress into their own clothes.  After working in 
the high containment laboratory, a quarantine period 
of 72 hours must be observed before you can handle 
or venture into close proximity to foot-and-mouth 
disease virus susceptible species, such as cattle.  This 
includes no visiting farms, zoos or safari parks and 

careful consideration when you go for a walk in the 
countryside!

Bioimaging in The Plowright 
Building  
Within the high containment envelope, Bioimaging is 
separated into the Light Microscopy Suite, Electron 
Microscopy Suite and Flow Cytometry Suite.  These 
are run by three members of staff who manage the 
following equipment:

Light Microscopy Suite:
Leica TCS SP8 confocal laser scanning microscope 
for fixed samples.

Leica TCS SP8 STED for live or fixed samples.

Plus all necessary specimen preparation equipment.

Electron Microscopy Suite:
FEI Tecnai 12 120kV electron microscope for 
negatively stained samples and resin sections.

The BBSRC National Virology Centre: The Plowright Building. Photo courtesy of HDR Architecture, Inc.; (c) 2014 Dan Schwalm/HDR, Inc.

The high containment central write up space.  Photo courtesy of HDR 
Architecture, Inc.; © 2014 James Brittain.

The atrium of the BBSRC National Virology Centre: The Plowright 
Building. Photo courtesy of HDR Architecture, Inc.; (c) 2014 Dan 
Schwalm/HDR, Inc.
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Confocal image of foot-and-mouth disease virus (red) in a section of bovine tongue. 
Credit: Jennifer Simpson, The Pirbright Institute.

JEOL JEM-2100 200kV electron microscope 
for tomography and cryo applications, including 
ClorDiSys gaseous chlorine dioxide column 
decontamination system.

Supported by ultramicrotomes and other specialist 
preparation equipment.

Flow Cytometry suite: 
FACSAria Fusion cell sorter for rapidly isolating live 
cells from a heterogenous mixture of cells. 

LSR Fortessa flow cytometry analyser for analysing 
live or fixed cells.

MACSQuant flow cytometer for absolute cell 

counting and analysis of live or fixed cells.

Bioimaging in The Jenner 
Building
The Jenner Building was built for research activities 
that do not require the high level of containment that 
Plowright offers.  This building has a small Bioimaging 
Suite and equipment here includes:

Leica TCS SP5 confocal laser scanning microscope 
for live or fixed samples.

LSR Fortessa flow cytometry analyser for analysing 
live or fixed cells.

MACSQuant flow cytometer for absolute cell 

counting and analysis of live or fixed cells.

Accuri C6 flow cytometer for absolute cell counting 

and analysis of live or fixed cells.

FACSAria cell sorter for rapidly isolating live cells 

from a heterogenous mixture of cells. 

AutoMACS Pro for high speed magnetic cell sorting.

AutoMACS for high speed automated cell sorting.

Bioimaging Research
The Bioimaging staff have a combined experience of 

over 30 years operating and optimising instruments 

in high containment.  Even though we are a very 

small team working across two buildings, we are 

a collaborative department providing help and 

advice on each research project as necessary.  We 

are currently working with researchers on projects 

involving foot-and-mouth disease virus, bluetongue 

virus, African swine fever virus,  African horse 

sickness virus, Marek’s disease virus, infectious 

bronchitis virus and infectious bursal disease virus, 

amongst others. The aim of the group is to promote 

the use and understanding of microscopy and flow 

cytometry within the cross disciplinary groups at the 

Institute.

BBSRC National Virology Centre: The Plowright Building facts.
• The building stands at 26 metres, the equivalent of six double decker buses standing one on top of 

the other.

• 5,100 tonnes of concrete were poured to build the facility, more than the weight of six Eurostar 

trains.

• On average the HEPA filter air handling unit processes seven cubic metres of air per second, all 12 

air handling units combined would fill 132 hot air balloons per hour.

• Siberian larch timber used to clad the building covers an area of eight tennis courts and is designed 

to age gracefully and blend in with the environment.

BBSRC National Vaccinology Centre: The Jenner Building facts
• The building stands at 14.6 metres tall and has 3,700 metres of floor space across two floors - 

which is equivalent to 19 tennis courts.

• 283 photo voltaic panels were installed on the roof.

• Reduced energy consumption is achieved through exposed concrete soffits for thermal mass 

heating, automated façade vents for night-time cooling, rainwater harvesting and air source heat 

pumps.

The BBSRC National Vaccinology Centre: The Jenner Building. Photography by Richard Chivers.
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Confocal image of Marek’s disease virus (green) and actin filaments (red) in a section of feather follicle epithelium. 
Credit: Jennifer Simpson, The Pirbright Institute.
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