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Management of COVID infection

2-13th March: oxygen therapy ➜ ventilation

Data from Italy and China: CPAP devices could help patients and keep them off invasive 
ventilation 

i.e. oxygen therapy ➜
Continuous Positive Airways Pressure (CPAP)➜ ventilation

BUT: (i) there were insufficient devices in the UK
(ii) CPAP wasn’t on the NHS care pathway
(iii) CPAP wasn’t a priority for HMG’s ventilator challenge
(iv) the ‘surge’ was expected in London 12th April (Easter)



Management of COVID infection
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A breathing aid that was designed and built in less than a week to keep
Covid-19 patients out of intensive care has been delivered to London
hospitals for clinical trials.

The device delivers a steady stream of oxygen and air to patients who are
struggling to breathe and can be used on standard wards, unlike ventilation,
which requires patients to have an invasive procedure and sedation in an
intensive care unit.

Such continuous positive airway pressure (Cpap) devices, which are being
used extensively in hospitals in Italy and China, bridge the gap between an
oxygen mask and full ventilation. UK hospitals have the apparatus but it is in
short supply.

Engineers from UCL and doctors at University College London hospital
(UCLH) developed the device, which is claimed to be an improvement on
existing Cpap systems, with Mercedes Formula One in less than 100 hours
from first meeting to first production model. The device has been approved
by the UK’s Medicines and Healthcare products Regulatory Agency.

“These devices will help to save lives by ensuring that ventilators, a limited
resource, are used only for the most severely ill,” said Prof Mervyn Singer, a
UCLH critical care consultant who worked on the design.

“While they will be tested at UCLH first, we hope they will make a real
difference to hospitals across the UK by reducing demand on intensive care
staff and beds, as well as helping patients recover without the need for more
invasive ventilation.”

Cpap machines are used routinely in UK hospitals to support patients with
breathing difficulties on wards or at home, but the equipment is in short
supply. The devices use positive pressure to send a blend of air and oxygen
into the mouth and hose at a steady rate, thereby boosting the amount of
oxygen that enters the lungs.

The positive pressure means that when the patient breathes out, structures
in the lung that exchange oxygen, the alveoli, stay open which aids
oxygenation and makes breathing less effortful.

Tim Baker, an engineer on the UCL team, said: “Given the urgent need, we
are thankful that we were able to reduce a process that could take years
down to a matter of days.

“From being given the brief, we worked all hours of the day, disassembling
and analysing an off-patent device. Using computer simulations, we
improved the device further to create a state of the art version suited to mass
production.”

Tim Cook, a professor of anaesthesia and intensive care medicine at the
Royal United hospital Bath NHS foundation trust, said: “If the patient can
stay on a Cpap machine they can stay on a ward looked after by specialised
nurses rather than ICU nurses.

“A ward can probably look after 10 of these patients with two nurses and one
doctor. Ten patients on ICU may need five or 10 nurses and three to four
doctors. The cost and manpower needed on ICU is much, much greater, and
ICU is a lot more complex and hazardous.”

Duncan Young, a professor of intensive care medicine at Oxford University,
said the speed at which the device had been developed was “remarkable”
but added that the use of Cpap machines in patients with contagious
respiratory infections was controversial, as any small leaks around the mask
could potentially spray droplets from patients’ airways on to clinical staff.

Singer said the risk of transmitting the virus through such droplets should be
“very low” if care staff were wearing appropriate personal protective
equipment.
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Timeline summary 



• Reverse-engineered an off-patent 
device, based on the old Philips 
Respironics Whisperflow CPAP 
device

• Mark II of our CPAP was developed 
to reduce oxygen utilisation by up 
to 70%

• Mark II optimised (a) the air 
entrainment port, (b) the design of 
the breathing circuits (valves, 
filters, mask) for patient comfort 
and to minimise oxygen utilisation

The CPAP Flow Generator Device 
Mark I and Mark II



17th March: team meet at UCL
18th March: contact with Becky Shipley “how can we access the MHRA?”
19th March: contact June Raine Interim Head MHRA (21:46), reply (22:51)
20th March: phone call/e-mail to Andrew Menzies-Gow (Respiratory Clinical Reference 
Group for Specialist commissioning)
22nd March: prototype delivered to UCL for testing
24th March: NHS issue new guidance including CPAP in care pathway
24th March: NHS honorary contracts issued to Engineering team (UCL + Mercedes HPP) to 
enable them to continue working/ travelling during lock-down
27th March: MHRA approval for Mark I (10 days after first idea)

UCL Ventura – timeline



29th March: clinical evaluations at UCLH then sister hospitals commence
Concern about supply chains, financing, and promising that HMG would commit – agree to 
purchase 100 
30th March: press release with worldwide coverage
30th March: DHSC commissioned 10,000 devices for £20m by 15th April 
31st March: – manufactured at less than cost and liability?  Mercedes wanted to be protected 
from claims (as did we!).  Agreed £5m liability for UCL
2nd April: MHRA approval for Mark II CPAP device
3rd April: contract largely agreed, Ministerial approval 8th April
15th April: full order of 10,000 CPAPs delivered, and logistics experts G-TEM packaging and 
next day delivery, with allocation to NHS hospitals through the NHS England and NHS 
Improvement Oxygen and Ventilator Programme

UCL Ventura – timeline



Delivery across UK to NHS hospitals
Approx 1000 CPAPs 
delivered so far across UK, 
across 60 NHS hospitals in 
England, the devolved 
nations, crown 
dependencies and overseas 
territories

Interactive map:
https://my.visme.co/view/kkx
8r133-cpap-uk-distribution

https://my.visme.co/view/kkx8r133-cpap-uk-distribution


Release of designs and manufacturing 
instructions at no cost, for humanitarian use

Partnership with UCL Business
We will authorise requests for free 
licenses from people representing 
the following organisations:
• Manufacturers
• Research Institutions
• Healthcare providers
• Non-profit sector

Package of designs and manufacturing instructions 
contains:
1. Manufacturing drawings
2. System schematics and characteristics
3. Bill of materials and type of manufacturing machines 

used for CPAP production
4. Development tests information
5. Assembly procedures, including build tooling 

requirements
6. Test procedure and pass-off protocol



(i) No IP despite Mercedes generating a new improved device (a modification to an off-patent 
device)
(ii) It’s hard to give something away!

Approach to licencing:
• limited UCL liability to £10,000
• unable to contract out: death or personal injury from negligence and fraud 

Another weekend pro bono legal advice started 4th April 2020 
5th April fully signed agreement, and release of a dedicated platform for the licensing process 
on 6th April

UCL Ventura – the challenges II



1835 downloads of designs across 105 countries 
(18 May)

International teams are now making 
progress with local manufacture 

20 teams have successfully 
manufactured prototypes for testing in 
Brazil, Bulgaria, Canada, Colombia, 
Germany, India, Iran, Mexico, Russia, 
South Africa and the US.

Interactive map:
https://my.visme.co/view/4d8xdeq9-
cpap-approval-orders

https://my.visme.co/view/4d8xdeq9-cpap-approval-orders


International Support
Support for local manufacturing efforts?
• Working with international groups such as WHO, Just Actions, DFID
• Providing technical and manufacturing support
• Local regulatory approval process (linking to MHRA)
• Ongoing queries around local supply chains, access to materials and financing
• Programme of webinars, online discussion groups
Key considerations:
• Oxygen supply infrastructure and planning (CPAPs need a piped oxygen supply)
• PPE provision
• Resupply of breathing circuits (consumables)
• Training materials



Summary

Team effort to deliver 10,000 CPAP breathing devices in 15 days

Re-design of NHS pathway for care of COVID-19 patients

Great support from MHRA for Mark I and Mark II devices

Download of designs for international use

No patent, contract with DHSC and licence for international use



More information
Website: 
• www.ucl.ac.uk/covid19CPAP
Email contacts:
• Queries on accessing devices for international use -

CPAPcovid19@ucl.ac.uk
• Additional questions and technical support -

ihecovid19response@ucl.ac.uk
• Prof Rebecca Shipley, Director of UCL Institute of Healthcare 

Engineering - rebecca.shipley@ucl.ac.uk
• Prof Tim Baker, Professor of Mechanical Engineering Design –

t.baker@ucl.ac.uk
• Prof Mervyn Singer, Professor of Intensive Care Medicine –

m.singer@ucl.ac.uk
• Prof David Lomas, Vice Provost (Health) – d.lomas@ucl.ac.uk

http://www.ucl.ac.uk/covid19CPAP
http://ucl.ac.uk
http://ucl.ac.uk
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