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Executive Summary
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•

The COVID-19 crisis is likely to last until there is an effective vaccine (c.18 months). The tools available to address the crisis
are very limited and disruptive (NPIs). There are a range of treatments which are under review, but none have been shown to
be definitively effective.

•

At Matoke, we have a prophylactic product, RO-101®, which aims to address this crisis by reducing the severity of cases and
reducing the rate of the spread of disease.

•

RO-101® has been shown to be strongly anti-viral and anti-bacterial as well as safe to use in humans.

•

RO-101® can be used as a spray which can be used to treat the upper respiratory tract in order to prevent the spread of
infection, either to the lungs of the patient or to others.

•

We have strong evidential back up for the antimicrobial efficacy of RO-101® and are working with top clinicians and
government bodies, including the Walter Reed Army Institute of Research, Washington DC and Public Health England, Porton
Down.

•

As a UK SME, we need government support to develop this treatment, an accelerated path to pharmacological approval and
a partner to support testing, manufacture and distribution.

COVID-19 Opportunity
•

We have a strongly viricidal and bactericidal, novel product: RO-101® which is safe to use in humans

•

We have shown that our product can completely kill DNA based viruses in the laboratory setting
•

•

•

•
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Although we have not tested with COVID-19 due to lack of availability, we are confident that it would have a similar
effect on this virus and other RNA viruses

We have formulated our product in a number of formats, including as a spray (either nasally or orally), which can safely be
sprayed into the upper respiratory tract (i.e. the throat), which we expect to provide the following benefits:
•

Reduce the viral load in the upper respiratory tract, reducing the risk of transmission to the lungs, which is where the
disease causes most harm

•

Has marked antibacterial activity and can prevent bacterial supra-infection from upper respiratory commensals

•

Make the transmission of the disease to others less likely due to reduced viral load in the throat, nose and mouth

Achieving these benefits at scale, the systematic impact on the spread of the disease would be:
•

A reduction in the number of the most severe cases , reducing the critical demand for ventilators and ICU beds

•

A reduction in the transmission rate (R0) – which critically impacts the spread of the disease

•

Importantly, it would provide a positive complement to handwashing further reducing the rate of transmission of the
disease for the public in general

Given the extent and severity of the COVID-19 epidemic, we think that our product should be prioritised for development as
a potential prophylaxis, which, with the correct support and requisite testing could be available in weeks.

Matoke COVID-19 Proposal
Summary of
Evidence

• RO-101® is a patent protected, novel formulation of an enzyme which releases Reactive Oxygen Species (ROS) in a controlled
concentration over a prolonged timescale. RO-101® is non-toxic and safe for use in humans.
• Until now, we have focused our development effort on an anti-bacterial agent to address chronic infected wounds and the AMR
crisis. We are working with the Walter Reed Army Institute of Research and Public Health England to develop novel and powerful
RO-101® delivery systems to control multi-resistant infections and promote wound healing, including those wounds suffered on the
battlefield. The key findings of the work to date are:
• Results: RO-101® has broad-spectrum activity against all of the ESKAPEE pathogens, including MDR strains. Time-kills at
1XMIC or greater show that the gel is rapidly bactericidal with a greater than 4-log reduction in cfu within 4 hours and
importantly no regrowth is observed after 72 hours suggesting that RO-101® also attacks the persister population of
bacteria.
• Conclusions/Future studies: This research highlights a novel approach for the prevention and treatment of wound infections.
It also highlights a partnership between US/NATO allies when it comes to medical care. This partnership will be essential as
we move forward with the RO-101® product with further evaluation in more complex animal models and ultimately clinical
trials in human patients.
• We have demonstrated that our precursor product, and by extension RO-101®, is strongly viricidal against Herpes Simplex Virus
(HSV) – personal communication, virus reference laboratory, Colindale
• On completing a literature review (Jonathan Cooke), we have determined that Reactive Oxygen Species (ROS) are viricidal at
between 1000 – 5000 μM concentrations – levels which our product, RO-101® is formulated to produce

What is the
opportunity
for
Treatment?

• We have already developed our RO® into a number of formats including a gel, powder and a spray.
• We propose to use a spray format as a treatment applied to the upper respiratory tract, in order to significantly reduce the viral load
over time.
• We envisage this treatment being used for high risk members of the population: the elderly, medical workers , positive coronavirus
patients, as priority but we could also envisage a more widescale prophylactic use of the product.
• We would expect this treatment to have the following benefits:
•
Reduce the viral load in the upper respiratory tract, reducing the risk of transmission to the lungs, which is where the disease
causes most harm
•
Reduce the possibility of bacterial supra-infection from upper respiratory commensals
•
Make the transmission of the disease to others less likely due to reduced viral load
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What Support Do We Need?
What we are
asking for?

5

• We need assistance from the Government for the following
• Access to the COVID-19 national trials
• Confirmation that RO-101® can kill COVID-19
• Confirmation that we can safely reduce the viral load in human trials
• Accelerated pharmacological approval
• Partnership for testing, manufacturing and distributing on a global scale

Illustrative ROS Concentration for Matoke’s RO® technology
ROS Concentration
(Moles)

Hydrogen Peroxide
Solution (Homecare)

1,760mM
(6% H2O2)
M

Dangerous
peak in ROS
for some
applications

• RO-101® is not Hydrogen Peroxide Solution
• Hydrogen Peroxide solution provides a much stronger concentration of Reactive Oxygen
Species (ROS) – this is dangerous in many applications.
• Hydrogen Peroxide oxidises over a very short period of time compared to RO-101®, minutes
not hours and days
• RO-101® uses a patented technology in order to deliver reactive oxygen at safe, clinically useful,
levels for 72-96 hours
• This means that RO-101® can be used safely and effectively in applications where Hydrogen
Peroxide Solution cannot, including chronic wounds, internally within the body and as a
spray in the upper respiratory tract
• RO-101® is a revolutionary anti-viral and anti-bacterial, because of these key differentiators and,
because of its mechanism of action, resistance is unlikely to occur

300x more ROS

5mM

ROS is released over 72-96
hrs in clinically useful and
safe concentrations
RO-101® is stable.
It is activated once mM
it comes into
contact with
μM
water.

1mM

Mins

6

Hrs

Days

Time

Viricidal Concentrations of Reactive Oxygen (Cooke)
Table 1 cellular and antimicrobial effects for differing concentrations of ROS
PPM

ROS conc μM

Species

Effect

1,764,720

% H2O2
6%

60,000

Human

Max for Tooth whitening (EU) SCCNFP/0602/0226

5,000

147,060

0.5%

22 studies

1,000

29,412

0.1%

Mice immunised with lymphocytic
choriomeningitis virus (LCMV), vaccinia virus or
West Nile virus

Biocide for hard surfaces inactivates coronaviruses within 1
minute21
Inactivation of viruses by H2O2 in the preparation of vaccines. Virus
inactivated but not antigenic components23

170

5,000

0.017%

Human cell lines

HIV-1 inactivation24

127

3,735

0.0127%

Biocide

34

1,000

0.0034%

Rat macrophages. Human U937 macrophages

Virucidal against enteric and respiratory viruses contaminating inhouse environments20
Time and dose-dependent increase in VEGF mRNA in U937
macrophages27

17

500

0.0017%

Human keratinocytes

Induced keratinocyte migration but no loss in cell viability28

17

500

0.0017%

E coli

Eradication of E coli 29

1.7-6.8

50-200

0.00017%0.00068%

Tadpole

Cell proliferation after appendage regeneration and tissue
formation during embryogenesis30

5.44

160

0.000544%

Guinea pig

Signal for the recuitment of neutrophils to the wound site31

3.4

100

0.00034%

E coli

Stimulates angiogenesis via vascular endothelial growth factor
(VEGF) signaling - E coli 29

0.85-1.7

25-50

0.0000850.00017%

E coli

Bacteriostatic to E coli 29

0.34

10

0.000034%

Mouse

Induces chemotactic activity of peritoneal neutrophils32
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