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Preliminary report from the Joint PHE Porton Down & University of
Oxford SARS-CoV-2 test development and validation cell:
Rapid evaluation of Lateral Flow Viral Antigen detection devices
(LFDs) formass community testing:

Executive summary

- At the request of Ministers in the UK Department of Health and Social Care, Public Health England Porton
Down and the University of Oxford developed and delivered the infrastructure required to identify the most
promising LFDs with the best performance characteristics

- Extensive pre-clinical and clinical evaluation of LFDs has been completed both in the laboratory and in the
field

- LFDs show acceptable viral antigen detection with high specificity, sufficient sensitivity and low kit failure
rates

- One LFD, the Innova SARS-CoV-2 Antigen Rapid Qualitative Test, is nearing completion of the four-phase
evaluation and the performance characteristics are summarised in this report.

1. Backqround

National governments and international organisations including the World Health Organisation (WHO) have
highlighted the importance of testing and subsequent contact tracing to halt the chain of transmission of SARS-
CoV-2, the virus responsible for COVID-19. The current 'gold standard' diagnostic procedure involves reverse-
transcription polymerase chain reaction (RT-PCR) testing in specialised laboratories. However, there are significant
challenges in expanding these testing facilities to increase capacity to identify those with asymptomatic infections
or to test contacts with individuals with COVID-19, and turnaround time is typically >24 hours depending on testing
location. It is widely accepted that PCR alone will not provide sufficient volumes of tests to enable mass testing at
a scale that can help to identify infectious people - whether symptomatic or asymptomatic - and help break chains
of transmission fast.

The development of point of care diagnostic devices for COVID-19 has formed an important part of the WHO's
"Co-ordinated global research roadmap" since March 2020. As such, manufacturers across the world have
responded to this call to align investment into this global research priority with the leading candidate being the
development of Lateral Flow Devices (LFD) for COVID-19. In the summer of 2020, the NHS Test and Trace
Innovation Team identified a pipeline of new products that could enable saturation testing through comprehensive
and repeated testing. They concluded that these tests would need to perform with sufficient sensitivity and very
high specificity so that they could be used to detect and direct responses to emerging outbreaks. This could also
provide national population surveillance. In order to do so, a need was identified for evaluation of devices to be
completed at pace, reliably and to a high standard so that any orders could be made with sufficient confidence.
DHSC Ministers therefore commissioned PHE Porton Down to establish a time-limited SARS-CoV-2 LFD test
development and validation cell in collaboration with the University of Oxford. In this document, we report on the
systematic and rapid evaluation of LFDs over the past three months, which have been used by HM Government
to inform decisions on increasing rapid COVID-19 testing capability in the United Kingdom.

2. Scientific Backqround

LFDs can be designed to test for different protein targets and are routinely used in healthcare settings as a result
of their affordability, ease of use, short time to deliver a result, and high-test accuracy, e.g. pregnancy tests that
detect human Chorionic Gonadotropin (hCG). In brief, a liquid sample is placed on a conjugation pad where the
analyte (or antigen) of interest is bound by conjugated antibodies. The analyte-antibody mix subsequently migrates
along a membrane (e.g. nitrocellulose) by capillary flow across both 'test' and 'control' strips. These strips are
coated with antibodies detecting the analyte of interest and a positive test are confirmed by appearance of a
coloured line; denoting successful detection of the analyte or antigen of interest.

SARS-CoV-2 antigen LFDs identify the presence of SARS-CoV-2 proteins, using conjugated antibodies to the
spike, envelope, membrane or nucleocapsid proteins. As such, these tests differ from existing SARS-CoV-2 tests,
that includes the first-generation LFDs that test for human antibody (IgM/IgG) against SARS-CoV-2, and RT-PCR
tests that detect the presence of viral RNA. In contrast to the IgM/IgG "antibody tests", the test directly identifies
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