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This article was written by the MedNous editor on the 
basis of interviews with Dr Alexander Corbishley of the 
Roslin Institute and Gerard Brandon, chief executive of 
DeepVerge Plc.

Wastewater surveillance is a technique for detecting 
pathogens in a population where other forms of testing 
may not be available, or where the pathogen is particularly 
dangerous. In the past, the technique has been used to 
monitor the circulation of the poliovirus, and more recently, 
it has been a tool for tracing a community’s exposure to 
environmental pollutants. 
It is now being used by governments and private companies 
to identify clusters of the SARS-CoV-2 virus in certain 
geographic locations in order to anticipate and then respond 
to, outbreaks of Covid-19 disease.

What can be learned? In the UK, a government-led project 
is collecting fragments of genetic material from the virus in 
wastewater and sharing this data with the National Health 
Service to identify where a local community or an institution 
may be about to experience a spike in Covid-19 cases. “If we 
look at the work from other countries and if we look at some 
of the data we have here as well, the message appears to be 
that the levels of virus in the wastewater precede hospital 
admissions,” Alexander Corbishley of the Roslin Institute 
in Scotland, UK said in an interview. The Institute is one 
of several academic centres which is participating in the 
project. 

In the private sector, companies are developing their own 
wastewater monitoring systems and linking these with 
diagnostics that can be used to detect viral infections in 
individuals. One of these enterprises is UK-based DeepVerge 
Plc which has technology for monitoring pathogens in 
wastewater and an experimental breath test for SARS-
CoV-2. In an interview, Gerard Brandon, the company’s chief 
executive, explained how DeepVerge acquired its pathogen 
detection technology and its plans for the future. While 
two experimental vaccines recently reported impressive 
efficacy in human Covid-19 trials, Mr Brandon argued that 
vaccines are unlikely to eliminate SARS-CoV-2 altogether. 
Instead, governments will need to combine vaccines with 
other detection and treatment measures. This is now the 
hypothesis driving DeepVerge’s business strategy. 

DeepVerge, formerly known as Integumen Plc, was 
founded in 2016 to provide testing services for companies 
developing skincare products. This means growing the 
equivalent of human skin in a laboratory and recreating the 
skin microbiome with its viruses, bacteria and toxins for 
testing purposes. In 2019, Integumen acquired a Cambridge 
University spin-out called Rinocloud and its artificial 
intelligence (AI) platform. Initially, the AI was used to speed 
up skincare analyses, without the need for animal testing.

But the acquisition also came with a project, supported 
by the government of Ireland, to test drinking water for 
pathogens. Using conventional laboratory methods these 
tests usually took 48 to 72 hours. But with the Rinocloud 
technology, DeepVerge was able to shorten the analysis 
time to seconds. A key reason for the success was the use of 
optofluidics, a procedure for using light to control the flow of 
fluids, Mr Brandon said.

This led to a further expansion of the company’s business 
in water surveillance and the acquisition, on 17 November, of 
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the UK-listed company Modern Water Plc. Although showing 
an operating loss for the 2020 first half year, Modern Water 
has partnerships around the world with the potential for 
expansion. These include a joint venture in China, partners 
in India and South Africa and a water monitoring division in 
the US. The US division has a portfolio of toxicity and trace 
metal monitoring products, some of which have become a 
regulatory standard, according to the offer document.

While the acquisition only concluded recently, the two 
companies have had informal relations for more than a 
year – before the pandemic. When the pandemic hit, these 
relationships coalesced around a plan, and the formal offer. 
Although Modern Water had detected in excess of 2,600 
different contaminants in water at locations around the 
world, there was room for improvement. “I wanted to put our 
AI pathogen detection system into their water contamination 
detection unit as a retrofit,” Mr Brandon recalled. This would 
capture the information in more detail.

The strategy worked. Now DeepVerge is looking to expand 
its detection capabilities to include SARS-CoV-2. An initial 
step has been to identify reagents that could detect the virus. 
This took the form of separate agreements earlier this year 
with the UK companies Avacta Group Plc and Aptamer 
Group Ltd. The two companies are supplying reagents that 
bind to the SARS-CoV-2 spike protein in order to detect the 
coronavirus in wastewater. The reagents will be used to 
coat nanochips in detection equipment. As water containing 
the virus passes over the chips, a real-time alert is sent to 
monitors to highlight potential Covid-19 outbreaks.

This is still a work in progress. The goal is to link the 
wastewater detection system to breath tests that will detect 
the virus in individuals living in a new hotspot, or elsewhere. 
DeepVerge’s breath test is called Microtox BT and on 16 
November, the company announced a licensing agreement 
with a spin-out of Northumbria University for a patented 
breathalyser to capture SARS-CoV-2 in particles of breath 
condensate for Microtox BT. The breath test still needs to be 
approved by regulatory authorities.

In the same announcement, DeepVerge said that it has 
started deploying wastewater contamination test equipment 
into water treatment plants in Ireland, with shipments to 
China and the US expected by the end of the year. Phase 
3 field trials of the breath test were also expected to start 
at multiple sites in northern England. The field trials will 
combine the deployment of the wastewater detection units 
with daily testing of individual volunteers. The volunteers 
will use Microtox BT in parallel with two other diagnostics. 
Data from the trials is expected to identify the source of 
Covid-19 cases, identify clusters and indicate the size of each 
cluster in real-time, the company said. 


