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THE PROBLEM
Normal Breathing
• Inhalation
1. Diaphragm contracts and pulls open the lungs
2. Lung volume increases
3. Air flows in to fill lungs
• Exhalation
1. Diaphragm relaxes
2. Lung tissue elastically recoils, decreasing volume
3. Air flows out of lungs

Why do we need more ventilators?
• A large number of hospitalised COVID-19 patients require ventilation
• When the pandemic struck, a global shortage of ~ 1 million ventilators was
reported
• Pre-existing global shortage of ventilators for low and middle income
countries (LMICs) and newly emerging economies (NEEs)
• Only tens of thousands of ventilators can be manufactured each year
Why not just produce more of the existing designs?
Existing Intensive Care Unit (ICU) ventilators are
• High-cost, high-performance
• Dependent on specialist parts
• Complex (1000s of parts)
• Slow to manufacture
• Reliant on restricted global supply chain

In respiratory diseases, such as COVID-19, Tuberculosis and Pneumonia
• Lung tissue stiffens due to fibrosis, which requires more effort to pull;
open lungs and decreases elastic recoil
• Airways narrow due to inflammation, which slows the rate of air flow into
lungs
For intuition: partially block your nostrils and breathe through your nose
• Breathing requires more effort and in severe cases, patient cannot
breathe for themselves

Critical characteristics for low-cost alternative solutions
• Performance and safety comparable to ICU ventilators
• Robustness and ease of maintenance
• Ease of use, as many operators have minimal training
• Low power and gas usage
• Quick and simple to manufacture

Ventilators control breath pressure and volume to do work of breathing for the
patient while immune system deals with the disease

OUR SOLUTION
Typical ICU ventilators depend on two core components
• Proportional solenoid valves, which are used to regulate the flow provided by a
pressurised gas supply
• Flow sensors, to monitor volume of gas delivered to the patient
• Even before the pandemic, there was a global shortage of these components
• A new design should avoid competing with existing supply chain

We engineered a new way of achieving the ventilation performance
required for COVID-19, using components from outside the
conventional ventilator supply chain
At the core of our solution is the use of on-off solenoid valves: simple components
that are effectively gas ‘switches’
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Touch-screen user interface. Clinical inputs are shown
on the left, with an intuitive dial to change parameters.
Monitored clinical outputs are shown on the right.

Compared to proportional valves,
on-off valves are:
• Easier
to
maintain
and
replace
• Available worldwide, off-the
shelf
• Cheaper
• Easier to control
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Other core components
• Fixed 2-litre reservoir to ‘charge’ each breath at desired volume and oxygen level
• Pressure sensors to monitor patient pressure in reservoir and delivered to patient
pressure
– Pressures can be used to calculate flow rate
– Obviates the need for flow sensors, which are in short supply
• Oxygen sensor to monitor delivered oxygen
• 2 pressure relief valves for additional safety

Based on the clinical inputs and the physics of gas flow,
JAMVENT functions in four phases:
1) Oxygen Valve opens to partially fill the reservoir with oxygen,
2) Air Valve opens to complete reservoir filling
3) Inhalation Valve opens to deliver the breath to the patient,
4) Exhalation Valve opens to allow exhalation and closes when
the lung pressure reaches the clinically set value.
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ACHIEVING IMPACT
For COVID-19
• In April 2020, we published the design concepts under a free licence during the COVID
pandemic, so that teams across the world could produce their own versions
•
•

In May 2020 we submitted documentation for US FDA Emergency Use Authorization,
demonstrating safety and efficacy.
Thanks to the rapid development of vaccines and improved treatments, the need for
ventilators for COVID-19 has been reduced, but tens of thousands are still required to address
the needs of LMICs and NEEs
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Beyond COVID-19: addressing the global shortage of ventilators for respiratory conditions, including
tuberculosis, pneumonia, malaria and influenza.
• Even before COVID-19, there was a shortage of ventilators in large parts of the world
• Reasons for supply shortages in LMICs and NEEs:
– High Cost, ranging from £20k-£70k
– Difficult to maintain and repair
– High user-training requirements
– Inflexible to availability of infrastructure, such as power and oxygen
• Advantages of our novel approach that make it ideally suited to LMICs and NEEs:
– Low Cost: ~£5k
– Only moving parts are on-off valves
– Robust compared to modified anaesthesia ventilators and other emergency ventilators
– Easy to repair and/or replace
– Ease of use with minimal training
– Compatible with hospital supply lines and portable oxygen concentrators
• Intellectual property:
• Our new approach avoids infringement upon existing designs
• Patent submitted to provide protection for the design, which is essential for long term viability
of medical technology business

We have formed a spinout that is seeking £3M seed funding to finalise and distribute a fully regulatory approved device.

