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The COVID-19 pandemic means that it's more
important than ever to minimise sources of
variability in the assay – or, quality control –
process, and so lead to the design of a better,
more robust product.

T

he vaccine sector is
highly regulated, notes Dr
Nathaniel Hentz, Director
of Scientific Market
Development at Artel, a company
that offers products, services, and
expertise to help life science labs
meet their objectives for quality,
productivity and compliance.
“Vaccine developers are
obliged to follow regulations
and established procedures,” he
says. “The problem is, there are
guidances for how to validate an
assay, but no guidance is available
to tell them how to build a proper
assay; yet the quality of the assay is
what drives the quality of the entire
manufacturing process.
“If it isn't done correctly
it may mean a vaccine batch
inappropriately passes or
inappropriately fails. This could
have a direct impact on patient
safety, which is always the
industry's number one concern.”
Unfortunately, assays are only
as good as the tools that are used to
assemble them, and thus subject to
different sources of variability.
“An assay is built using many
components,” says Dr Hentz. “Take
liquid handling, for example, a
series of steps that move liquids
from point A to point B. This can be
done with an automated system, or
by scientific staff pipetting by hand.
But, if pipetting techniques are
different — particularly if multiple
analysts are working on the same
assay in different laboratories
— then operator to operator
inconsistency can occur.”

Dr Nathaniel Hentz
Director, Scientific
Market Development,
Artel

Employing measuring tools, methods
and training to minimise sources
of variability
Liquid handling is just one
source of variability in the assay
process. Others include mixing,
labware, plate-washing, time,
temperature, etc.
However, measuring tools,
methodologies and training are
available to help labs understand and
minimise all sources of variability.
“By using a process optimisation
approach during assay
development and validation,
the entire assay process can be
optimised to its fullest extent,”
says Dr Hentz. “This can lead to
the design of a much better, more
robust assay.”
In the scramble to find a vaccine
for COVID-19, assay optimisation
and quality assurance is more
important than ever.
“The increased manufacturing
capacity requires more samples to
be tested, which in turn increases
opportunities for error and that can
be a challenge for labs.
“Companies don't want vaccine
batches to fail because this costs
them time and money and can
impact the introduction to market
and adoption of vaccination.
Ultimately, it all comes back to
patient health and safety, which
is why companies are so keen to
ensure product quality throughout
the manufacturing process. Now,
because of COVID-19, things are
moving very fast, so it is important
to minimise variability and any
easy-to-fix mistakes.”

Artel works with labs helping them achieve assay
development, liquid handling performance and
operator training goals. For more information,
please visit: artel.co
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The importance
of vaccines
for all
As COVID-19 continues to spread, the topic
of a vaccine is repeatedly raised, althoughit is
unlikely one will be available for at least a year.

H

owever, World
Immunisation Week
(24-30 April) gives us the
opportunity to reflect
on the remarkable impact
vaccination has already had on
global society.
Immunisation is one of the
most cost-effective ways to prevent
deadly disease and contribute to
improving the health of children
across the world. This year, the
UK is hosting the Global Vaccine
Summit and will continue as the
lead donor to Gavi, the Vaccine
Alliance, which has helped save
three million lives.
The role of vaccines
Vaccines are playing an increasing
role in preventing cancer and other
conditions, as well as fighting
infectious diseases, as antibiotic
resistance becomes a greater
challenge. While microbes appear
to be developing resistance to
antibiotics more quickly,
most vaccines do not lose their
efficacy.
The need for comprehensive
vaccination of all children
Vaccination has led to a dramatic
reduction in serious infectious
diseases that were once
commonplace.
Smallpox was completely
eradicated in 1977 through a global
vaccination programme, and we
are within touching distance of
eradicating polio which, before
the vaccine was introduced in
1956, caused up to 7,000 cases of
paralytic polio and 750 deaths
in the UK each year. The UK has
already renewed its commitment
to the Global Polio Eradication
Initiative.
However, vaccine-derived
cases will only be prevented by

Why the insect cell
system is a boost for
vaccine development

Celebrating
the UK’s role
in vaccine
development
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How to ensure quality
in vaccine
development
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The UK is leading the way in the development
and research of vaccines. Investment is vital to
ensure new vaccinations are developed and
that they reach those who need them most.

Dr Philippa Whitford
MP for Central
Ayrshire and Chair,
All Party
Parliamentary Group
on Vaccinations for All

the intensive polio campaign
becoming part of a more systematic
approach: ensuring comprehensive
vaccination of all children with the
11 key childhood vaccines
recommended by the World Health
Organization (WHO).
The importance of remaining above
the WHO vaccination safe level
While there is a strong drive to
improve vaccination rates for
children in developing countries,
uptake in the UK is dropping, with
many vaccines falling below the
95% WHO safe level, particularly in
England.
The outbreak of measles
across Europe in 2019, which led
to over 80,000 cases and more
than 70 deaths, is testament to
the importance of immunisation.
Measles has come to be seen as a
trivial condition in the UK, despite
causing almost 150,000 deaths
worldwide last year.
The spurious campaign against
the measles, mumps and rubella
(MMR) vaccine has left many
young adults in the UK and Europe
unvaccinated and led to significant,
and indeed fatal, outbreaks in
recent years. However, a recent
report by the Royal Society of
Public Health has shown that
complacency, lack of access, lack of
awareness, and logistical challenges
are greater contributors to these
falling rates than ‘anti-vaccine’
campaigns.
The reduction in life-threatening
or disabling illnesses because
of immunisation has led to
complacency about the need for its
ongoing use.
This World Immunisation Week
join us as we build
the political will and support
required to deliver vaccines to all,
no matter where they live.

W

hen it comes to vaccine
innovation, the UK
has much to be proud
of – from Edward
Jenner’s discovery of a smallpox
vaccine back in the eighteenth
century, right through to current
research around coronaviruses.
In fact, the UK tops the list of G7
nations in terms of the impact
of its immunology research in
advancing diagnosis, prevention,
treatment, and cures.
However, Dr Doug Brown, Chief
Executive of the British Society for
Immunology (BSI), is quick to point
out that the UK’s achievement is no
stroke of luck. “This has come from
investment in research,” he says.
“We need to make sure we have
the right level
of funding, the
right policies
in place to do
the research
and then to
establish the
infrastructure
to deliver
vaccines in the
community.”

Dr Doug Brown
Chief Executive,
British Society
for Immunology

impact on global public health
after the provision of clean water.
To help shine a light on their
significance, the BSI have put aside
26 March to celebrate vaccines and
the role they play in improving
global public health.
“We need to remind the public,
remind government that there
are diseases that have almost
disappeared, and that’s only
because of effective vaccination
programmes,” says Brown.
We’re already in the final stages
of eliminating polio, and, with
continued investment, Brown
believes measles and rubella
could also be consigned to the
history books.
“We’re also looking at the big
health issues
like HIV and
malaria,” says
Brown. “There
are a couple
of trials out
in the field,
with the first
malaria vaccine
now being
introduced.
We’re hopeful
that, with a
global effort,
there could be
some exciting
developments
in the years to come.”
While there is understandably
a focus on known diseases, the
benefits of immunology research
stretch much further. As we’ve
seen with coronavirus, new
pathogens emerge all the time,
and investment in research
will ensure we’re prepared.

The World Health
Organization estimates
that between 2010 and
2015 immunisations
helped to save the
lives of more than
10 million people.

Vaccines saved
10 million lives
in five years
The stakes are
certainly high.
The World Health Organization
estimates that between 2010 and
2015 immunisations helped to save
the lives of more than 10 million
people. This is a staggering number,
but the wave of success has been
followed by a period of complacency
in some parts of the world.
In the UK, the number of infants
receiving the MMR vaccination
has fallen for the fifth consecutive
year. “In many ways, vaccinations
have become a victim of their own
success,” continues Brown. “For
a generation we’ve not seen some
of these diseases, so we can be
forgiven for forgetting just how
serious they are.”
Celebrating what vaccines have
done for us
Vaccines have the second biggest
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To combat emerging diseases, it’s crucial that
vaccines and diagnostic assays can be made
available quickly and cost-effectively. One
protein expression platform does just that.

T

he World Health Organization (WHO) has a list
of emerging diseases,” says Linda King, Professor
of Virology at Oxford Brookes University and
founder of Oxford Expression Technologies,
which provides products, services and consultancy
to the global pharma and biotech industries.
“Most people won’t have heard of the diseases on
this list — at least not until one of them spreads and
sparks a crisis like Covid-19. Then they realise there
isn’t a vaccine for it.”
Leading research and development technology
to enable faster results
That worryingly familiar scenario is why one area of
interest for King’s company is vaccine and companion
diagnostic development.
It’s currently lead partner in a consortium to develop
a vaccine and companion diagnostic for an emerging
disease called Crimean-Congo Haemorrhagic Fever
(CCHF), which spreads to humans by tick bites or
through contact with the contaminated blood of an
infected, slaughtered animal.
The World Health Organization notes that CCHF
is difficult to prevent and treat, and that it has a high
case fatality ratio (10%-40%).
To develop vaccines, researchers are using a
Baculovirus-based protein expression platform. This
enables high through-put production of multiple
candidate vaccines or proteins (antigens) for use in
diagnostic assays, and works using insect cells, rather
than conventional mammalian cells. The expression
platform can also be used to make proteins for other
areas of health-related R&D, such as basic science and
drug discovery.
“The insect cell system for vaccine development
has become a popular platform,” says Professor King.
“Mammalian cells require very specific laboratory
conditions, which insect cells do not. Insect cells are
also much cheaper to culture than mammalian cells,
and they are deemed to be very safe. Plus, insect cells
can be scaled up quickly and effectively.”
Using this technology, OET scientists have started
work to produce the Covid-19 spike glycoprotein in
insect cells as part of its contribution to urgent global
efforts to develop a vaccine.
Vital that vaccines are quickly available in any outbreak
In an outbreak situation, the Baculovirus-platform
ensures that an approved-for-use diagnostic test to
screen people, and a cost-effective vaccine to protect
them, can be made quickly.”
King recognises that big pharma companies
aren’t often interested in getting involved in vaccine
development for the relatively small emerging
diseases market.
“But I think the lack of a vaccine during the
last Ebola outbreak, and in the current Covid-19
pandemic, has made governments realise that this is
an important area to invest in,” she says. “When an
outbreak does occur, it’s absolutely vital that vaccines
and diagnostics can be made available quickly and
cost-effectively.”

Linda King
Professor of Virology,
Oxford Brookes
University and
Founder, Oxford
Expression
Technologies
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