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Liverpool pilot’s success leads to roll out of Innova  
rapid antigen tests across the United Kingdom.  |

British Prime Minister Boris Johnson described Operation Moonshot as 
“unprecedented” with plans to test ten million citizens every single day. 
Johnson said, “By early 2021, new, simple, quick and scalable tests, using 
saliva or nasal swabs, would deliver results in as little as 20 minutes.”

Operation Moonshot kicked off with a two-week pilot in  
Liverpool on Nov. 6. Over two weeks, almost 22 percent of half  
a 500-thousand Liverpool residents were tested, even if they  
did not exhibit symptoms for COVID-19. These free and voluntary  
tests were available through an online booking app at various  
point-of-care settings including hospitals, schools, universities,  
care homes, and workplaces. 
More than 153-thousand tests were recorded, with military 
personnel jumping in to conduct the tests. National Health Service 
(NHS) workers, teachers and home care workers also administered 
these easy-to-use tests so people would know their diagnostic status 
and safely return to normal life. Liverpool Mayor Joe Anderson 
described mass surveillance testing as a critical tool in his armory 
along with mask requirements, social distancing, and quarantining  
when necessary. 

Liverpool Mayor Anderson said,
“We’ve got a couple of thousand people now  
who have tested positive within the pilot and  
that means two-thousand fewer people are 
spreading the virus.” 

Over two weeks, almost 22 percent of 500-thousand Liverpool 
residents were tested, even if they did not exhibit symptoms for 
COVID-19. Letting people know, in real-time, if they are contagious 
will stop them from unknowingly spreading the virus to others. 
Anyone who tested positive with a lateral flow test was asked to  
self-isolate and confirm that result with a polymerase chain  
reaction (PCR) test.

 

Matt Hancock, Secretary of State  
for Health and Social Care, said,
“The tests show promising results and I very much 
look forward to seeing this innovative product roll 
out across the entire nation. The work you (Innova) 
are doing has never been more vital. You are 
helping us keep our country safe and leading  
us in the right direction to enable us to save  
more lives.”

With the Liverpool pilot’s success, the government will distribute 
testing kits to 67 other towns and cities across the UK. Public Health 
England has committed to the manufacture of tests for two years, 
with projections for Innova to deliver four million test kits per day. 
Rapid antigen testing could prove a significant solution to safely 
reopening theaters and sport stadiums. 
Innova Medical Group worked closely with NHS Test and Trace to 
stop transmission and drive down the R rate, which is the number  
of people one infects with the virus. Targeted screening can contain 
an outbreak at a minimal cost compared to lockdowns.
As experts in testing and diagnostic solutions, and as one of the 
largest manufacturers of antigen test kits worldwide, Innova quickly 
answered the call to deliver several hundred million test kits to the 
UK for Operation Moonshot. Frequent, repeated testing with the 
affordable, INNOVA rapid antigen test will slow COVID-19 spread  
and reduce the fear of contracting this invisible virus. 
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Innova Medical Group scores highest efficacy at 
99.68% in University of Oxford and Public Health 
England (PHE) Porton Down Lab four-phase trial 
of rapid antigen test.

For more information on Innova Medical Group’s COVID-19  
ecosystem or to order COVID-19 Rapid Diagnostic Tests contact:

Innova Medical Group at +1 (626) 239 0025

Sir John Bell, University of Oxford  
professor and testing adviser, said, 
“The data in this validation report demonstrates  
that these inexpensive, easy-to-use tests can play  
a major role in our fight against COVID-19.”
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SARS-CoV-2 viral proteins and is not reliant on the host’s immune response. In contrast to RT-PCR, LFDs detect 

viral protein rather than RNA. Results for LFDs are observed in 8-30 minutes, depending on the device, providing 

potential benefit through early interventions to halt the chain of transmission earlier in the disease course when 

individuals are most infectious 
 

3. 
Aims & Objectives 

 
The aim of the SARS-CoV-2 LFD test development and validation cell has been to design and deliver rapid 

systematic scientific and clinical evaluation for LFDs. Specifically, the objectives of the cell were to  

• develop a high throughput pre-clinical evaluation platform focussing on: 

o Viral antigen detection  
o Specificity of the test 
o Cross-reactivity of the test to seasonal coronaviruses 

o Test kit failure rates 

• establish a research and clinical trials infrastructure to establish the use of LFDs with regards to: 

o Specificity and viral antigen detection 

o Evaluation in the community and hospital  

o Pilot implementation of point of care testing in community and institutional settings 

 
4. 

Methodology 
 
Department of Health and Social Care evaluation (phase 1 evaluation) 

 
The role of the DHSC was to identify a pipeline of manufacturers and products which had developed viral antigen 

LFD that could enable mass testing for SARS-CoV-2. A desktop review was performed of manufacturers’ claimed 

performance and instructions for use to identify tests which, prima facie, may perform with high specificity and 

sufficient sensitivity to enable them to be used to detect SARS-CoV-2. As set out above, the DHSC were also 

responsible for commissioning work with Public Health England (PHE) Porton Down and the University of Oxford 

(https://www.gov.uk/government/publications/assessment-and-procurement-of-coronavirus-covid-19-

tests/protocol-for-evaluation-of-rapid-diagnostic-assays-for-specific-sars-cov-2-antigens-lateral-flow-devices).   

 
The work has been overseen by an LFD Oversight Group.  

 
Pre-clinical evaluation (phase 2 evaluation) 

 
Pre-clinical evaluation of potential LFDs was performed by PHE Porton Down with a team comprising staff from 

the Rare and Imported Pathogens Laboratory and the Virology and Pathogenesis Research Group. LFDs were 

evaluated against known PCR-negative controls consisting of saliva collected from healthy adult staff volunteers. 

The virus positive dilution series consisted of saliva from SARS-CoV-2- negative individuals that had been spiked 

with SARS-CoV-2 virus stock to give dilutions of 105, 104, 103 and 102 plaque-forming-units (pfu)/mL (n=60). An a 

priori “prioritisation” criteria was defined to evaluate LFDs and consisted of a kit failure rate of <10%, a specificity 

of 99% and a sensitivity of 50% at 102 pfu/mL, which corresponds to a PCR cycle threshold (Ct) value of 

approximately 25. LFDs that passed evaluation against the positive dilution series and negative controls were then 

evaluated against seasonal coronaviruses (229E, NL63 and OC43).  

 
Secondary Care evaluation (phase 3a evaluation) 

 
Evaluation against clinical samples was performed at PHE Porton Down with samples from a secondary healthcare 

setting. All LFDs were assessed against 1,000 known negative samples in viral transport medium (VTM) and 200 

banked known positive VTM samples that had previously been frozen. These were diluted in saliva, aliquoted and 

frozen for later use. Analyses were performed to identify kit failure rates, specificity and viral antigen detection by 

LFDs in relation to viral load determined through PCR.  

 
Community research evaluation (phase 3b evaluation) 

 
Further evaluation against clinical samples was performed using volunteer samples from staff and patient 

volunteers. The clinical study of positive cases was conducted in collaboration with the UK Condor Programme 

“COVID-19 National Diagnostic Research and Evaluation Platform”, specifically within the Falcon-C19 study (IRAS 

284229). For the positive panel, this study involved the recruitment of adult individuals in the community with a 

known diagnosis of COVID-19 from 14 research sites around England. Participants were required to provide a 

paired swab sample (1 dry swab and 1 swab in VTM) and complete a study questionnaire. LFDs were evaluated 

according to the manufacturer’s instruction using “dry swabs”. For the negative panel, volunteers from PHE Porton 

Down and an acute hospital were recruited.  
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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) for mass 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. Background 

 
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 Background 

 
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 


