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HEV - A ventilator from the HEP Community

• Developed in response to COVID-19
one year ago

• Initial concept at Liverpool
• Continued/Extended at CERN in

collaboration with colleagues from
CERN detector and electronics teams,
CERN LHCb, Manchester, Riga,
Santiago, Lausanne, Rio de Janeiro

• “We can do this - some valves, tubing,
and control software…”
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Design
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Prototype

Figure: Native User Interface Homepage
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Web GUI

Figure: Web User Interface showing showing waveforms for pressure, flow and volume; patient
information; battery status; alarms and controls. Note that the curves are not realistic, for
illustration only.
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HPLV - Towards a medially approvable device

• Successful grant proposal to UKRI and
Govt ODA (overseas aid) to take HEV
from prototype to a medically
certifiable device

• In conjunction with Brazil as overseas
partner

• Working with ventilator experts at
MD-TEC (Medical Devices Testing
and Evaluation Centre) - Prof. Tom
Clutton-Brock

• Conform to required standards and
requirements for medical devices

• Liverpool leading the software WP
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What certifiable means…

• Building with medically approved parts
• O2 safe, electrically safe, redundancy…
• Requirements documents
• Formal risk analysis
• Unit testing, system testing, documentation of

testing
• Experts
• Certifiable in Brazil
• engage with companies to produce final device

for certification

Risk Traceability Matrix

TI Hercules RM46 safety-compliant
MCU
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HPLVUI
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Concluding remarks

• Remarkable response from Liverpool to the COVID
crisis

• Liverpool team:
◦ Stephen Farry
◦ David Hutchcroft
◦ Themis Bowcock
◦ Adam Abed Abud
◦ me
◦ including support from J. Taylor, J. Bland, J. Vossebeld.

• HEV to be included in the WHO compendium of
innovative health technologies for low-resource settings

Beyond COVID-19, Respiratory diseases such as pneumonia cost many lives every year,
and ventilators are a luxury of higher income countries. Maybe we can change that…
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backup
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Design
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