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I, Professor Tom Clutton-Brock, will say as follows: - 

The Medical Devices Testing and Evaluation Centre (MD-TEC). 

1. MD-TEC was funded from January 2017 by a three-year European Regional 

Development Fund grant from European Strategic Investment Funds. Funding was 

matched by The University of Birmingham, University Hospitals NHS Foundation Trust 

and The University of Aston. Initially funded to support Small to Medium Enterprises in 

Birmingham and Solihull Local Enterprise Partnership, from January 2020 MD-TEC 

moved to a commercial model working with healthcare technology industries across the 

world. 

2. The Centre is in the Institute of Translational Medicine managed by Birmingham Health 

Partners and is part of University Hospitals Birmingham NHS Foundation Trust (UHB). 

It has a fully equipped simulation suite with an operating theatre, intensive care unit, 

ward and outpatient areas. Core business is undertaking formative and summative 

usability testing to IEC 62366-1:2015 to support the regulation of medical devices and 

in vitro diagnostics. 

3. MD-TEC worked very closely with the National Institute for Health and Care Research 

(NIHR) funded Trauma Management MedTech Cooperative (Trauma MIC) and has 

"state-of-the-art" simulation mannequins, audio-visual equipment and live-steaming 

capabilities. 

4. In 2020 MD-TEC was staffed by a full-time programme manager, Sian Dunning (full 

time UHB employed) and a part-time clinical director, Tom Clutton-Brock (full time 
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University of Birmingham employed). Before COVID-19 MD-TEC work was shared with 

the NIHR Trauma MIC and audiovisual support was purchased from UHB as required. 

From the first COVID-19 lockdown introduced 23 March 2020, a decision was made to 

only require MD-TEC and Trauma MIC staff to attend in person if absolutely necessary 

to reduce potential vector spread. In 2020 other members of MD-TEC and the Trauma 

MIC did not have expertise in mechanical ventilation, they assisted with phone calls 

and deliveries, but did not take part in any ventilator testing during the "Challenge". To 

assist with administrative duties and to act in training videos, my two daughters, history 

undergraduates who had come home from university, volunteered to come into 

MD-TEC each day with me. 

5. All the reports from MD-TEC were entirely my own work and were not reviewed 

externally. Feedback was received from the various manufacturing teams and factual 

errors corrected where appropriate. Any errors, omissions or other inaccuracies are 

mine alone. 

6. MD-TEC received no income or inducements for any COVID-19 related work and 

remains independent from the UK Government and the MHRA. It did use test 

equipment provided through the Cabinet Office and some from generous loans from 

other sources. At the end of the Ventilator Challenge MD-TEC purchased 

approximately £ 61,418.00 worth of equipment from the Cabinet Office for £10.00. 

MD-TEC used this equipment to provide free-of-charge testing of COVID-19 related 

technology until the end of the pandemic. 

7. MD-TEC is, and was not in 2020, ISO 13485 (medical device design and manufacture) 

or ISO 17025 (testing and calibration) approved as this is not required for the work that 

MD-TEC does. 

MD-TEC Clinical Director, Dr (now Professor) Tom Clutton-Brock MBE MB ChB 
FRCP FRCA FFICM 

8. I have worked as a doctor in adult intensive care since March 1982 and was made a 

consultant senior lecturer in 1990. I have career long experience of mechanical 

ventilation and the management of patients with acute respiratory distress syndrome 

(ARDS). I have used a very wide range of mechanical ventilators and CPAP machines 

from very basic designs to the latest complex machines. I spent 12 years working very 

part-time for the MHRA and have been a longstanding member / chair of the 

Interventional Procedures Advisory Committee at NICE. Although I am not a medical 
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9. 1 have undertaken research into the function of mechanical ventilators and CPAP 

has internationally recognized expertise in assessing the usability of new technology. 

10. 1 stopped working clinically in 2017 after a back injury, but I have kept up to date with 

technology advances in intensive care and anaesthesia. In July 2020 1 was promoted 

to Professor of Anaesthesia and Intensive Care Medicine at the University of 

11. When we breathe in normally (inhalation), signals from the brain (automatic and 

voluntary) make the diaphragm and rib muscles contract and a negative 

(sub-atmospheric) pressure is created in the lungs. Air is sucked in through the mouth 

and nose, passes through the voice box (larynx and vocal cords), through the windpipe 

(trachea) and the bronchi into the air sacs (alveoli) in the lungs. Oxygen passes from 

the air into the blood in very small vessels (capillaries), carbon dioxide passes the other 

way from the blood into the alveolar gas. Breathing out (exhalation) is passive and gas 

is expelled from the lungs as the muscles relax. 

12. This process has been reproduced using iron lung negative pressure ventilators but 

has for the last 75 or so years been undertaken by a machine which blows air / oxygen 

mixtures under pressure into the lungs, Intermittent Positive Pressure Ventilation 

the end of the tube makes a gas tight seal in the trachea. This is commonly referred to 

as "invasive ventilation". Invasive ventilation is very widely used during major surgery 

and in many Intensive Care Unit (ICU) patients early in their care. 

13. The machine (ventilator) can be set to control many of the components of the breaths 

delivered. The key variables being- breath size (tidal volume), breath rate, oxygen 

concentration (21-100%) and maximum pressure allowed. Alveolar collapse is 

common in sick lungs and it is universal to apply a small amount of pressure at the end 

of expiration to help to prevent this, Positive End Expiratory Pressure (PEEP). 
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14. In simplified terms patients require mechanical ventilation in ICU either because they 

cannot get enough oxygen into their blood stream, or they are too weak to breathe 

adequately on their own. A mix of the two is common. 

15. As a patient improves in ICU, they will often be allowed to start breathing for 

themselves through the ventilator, often with a mixture of controlled and spontaneous 

breaths, a process called weaning. There are many ways of doing this, all add a 

considerable increase in complexity of ventilator design and performance. 

16. In less sick patients positive pressure can also be applied to the lungs using a 

tight-fitting face-mask or hood, so called "non-invasive ventilation". In one version of 

this the inspiratory and expiratory pressures are kept at the same level, Continuous 

Positive Airways Pressure (CPAP). Although simple in concept this can be difficult to 

achieve in practice. 

Covid-19 treatment, mechanical ventilation, oxygen and syringe drivers 

17. I am not a virologist nor an expert in infectious diseases. I have not cared for patients 

with Covid-19, although in the past I have cared for patients with severe viral lung 

diseases and many patients with Acute Respiratory Distress Syndrome (ARDS). 

18. Covid-19 is infectious disease caused by the severe acute respiratory syndrome 

coronavirus 2 (SARS-CoV 2). Infections are typically mild and do not require any 

specific treatment. In a small number of patients, as the name of the virus implies, the 

lungs may become acutely inflamed and / or directly infected and patients are unable to 

get enough oxygen into their blood stream. Treatment in the early stages is with 

facemask oxygen but some (estimated initially to be 10%) will progress to needing 

invasive mechanical ventilation. Research later during the pandemic showed that 

treatment with CPAP could reduce the need for intubation and ventilation. 

19. Publications from Italy in February 2020, Exhibit TCB/01 [INQ000503468], showed that 

only around 10% of patients with Covid-19 needed ICU admission but that the numbers 

of infected patients were rising exponentially. They predicted that all their available 

ventilators would be in use within two weeks. I was not involved in any decisions 

around the number of ventilators that could be required in the UK, but the figures 

coming from Italy were clearly very concerning. 
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21. Very sick patients with Covid-19 will also have other organs which do not work properly 

including kidneys, heart etc. All ventilated patients will require intravenous sedation, 

typically with two or more infusions of medicines. These are delivered from large 

syringes mounted in a syringe driver using a motor to push the plunger. 
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24. In 2020 there were no UK medical device manufacturers making ICU ventilators and 

only a very limited number of anaesthetic machines with ventilators were made in the 

UK, most with imported components. 
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need a Quality Management System (usually ISO 13485) for design and manufacturer 

and external testing in an ISO 17025 approved facility. 

27. Having compiled all this evidence into a Technical File the manufacturer would submit 

this along with a review of the clinical evidence of need to an Approved Body for a 

UKCA certificate. A pre-regulatory, first-in-human clinical investigation, to demonstrate 

essential safety and performance would almost certainly be required as well. 
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could result in 90,000 (subsequently reduced to 17,500) patients needing mechanical 

ventilation and there was no UK ICU ventilator manufacturer. The whole world would be 

looking to purchase ventilators from the largest manufacturers in China. 
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30. I knew the Clinical Director Medical Devices at the MHRA, Dr Duncan McPherson, as 

unrealistic. 
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34. It became clear during discussions with the clinical team and PA Consulting between 

the 23-26 March 2020 that there was a need to independently demonstrate that the 

proposed ventilator devices could deliver tidal volumes, rates, pressures and oxygen 

concentrations as specified by the MHRA RMVS. It had not been possible to identify a 

UK based external accredited test facility to undertake this in the timescales needed. 

This was most likely because the UK was not manufacturing ICU ventilators and so had 

no need of such a facility. 

35. The preliminary testing required was not complex and used a simple ventilator tester as 

used by NHS Trust Clinical Engineering departments. I offered to do this in MD-TEC, 

but it was made absolutely clear that this was an initial performance check only and 

MD-TEC could not be considered an approved test facility. To obtain UKCA certification 

or derogation manufacturers would have to undertake extensive, internal performance 

testing along with external Electromagnetic compatibility (EMC) testing, biocompatibility 

etc. I discussed this by email with Paul Daysh (Regional Operations Manager — EU 

Testing Assurance & global CE Conformity Assessments, UL Solutions) who agreed 

that this was a suitable proposal under very difficult circumstances. 
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38. The simplest (formative) usability testing requires 10-12 volunteers from representative 

user groups. This is not an issue for MD-TEC in normal times but recruiting clinical staff 

during the height of the pandemic was unrealistic. On 26 March 2020 I proposed a 

novel process called "Limits of Usability" to the clinical team. Here usability would be 

assessed by an "expert user" (myself) and "non-expert users" (my daughters). There 

was a very real possibility that these devices might be used by non-medical students 

with only basic training. 

39. As well as the proposal to produce additional ventilators the Italian Covid-19 

experience had found CPAP to be useful in delaying or preventing the need for 

intubation and invasive ventilation. Most UK ICUs had a limited supply of suitable 

CPAP machines and so I also assisted with the production of the Rapidly Manufactured 

CPAP System (RMCPAPS), Exhibit TCB/07 [INQ000503472], document from the 

MHRA. 

included the provision of some form of weaning support and continued ventilation 

during closed endotracheal suctioning. These would prove to be a significant challenge 

to industry. 

Ventilator testing at MD-TEC 

42. The first ventilator to be tested in MD-TEC by myself was an early version of the 

before leaving their factory. A repeat test demonstrated adequate performance. 
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a. 06:00-09:00 Device delivered to MD-TEC, inventory completed, certificate of 

"not used in patients" checked. 

b. 09:00-10:00 Device set up in ICU bed space 1, connected to medical gases 

and 240v power, correct ventilator tubing selected with Heat & Moisture 

Exchange Filter (HMEF) and Bacterial Filters (BF), connected via PF300 

analyser to test lung (ASL 5000), video camera and computer screen streaming 

setup. Exhibit TCB/11 [INQ000503605]. 

c. 10:00-11:00 Zoom call with manufacturing team to confirm correct ventilator 

set up and operation of controls. 

d. 11:00-15:00 Test schedule run and results recorded, range of rates, tidal 

volumes, PEEP, oxygen as in RMVS. Function of alarms tested. 

e. 15:00-17:00 Still images and video of set up and basic operation recorded for 

use in report and in "Bite-Sized" education material. 

f. 18:00-19:00 Zoom update call with PA Consulting 
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46. In March 2020 a CPAP device, the Ventura, based on a reverse engineered version of 

a previously CE marked system, the WhisperFlow Exhibit TCB/17 [INQ000503475], 
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meetings. 

51. The only direct communications with Cabinet Office were at the end of the Challenge 

when arrangements were made for MD-TEC to purchase surplus test equipment. 

with the devolved nations. 
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53. Discussions with industry did take place directly at the beginning of the Challenge but 

were subsequently handled through PA Consulting. I think at times that industry was 

under the impression that I played a much greater role in the decisions not to proceed 

with proposed designs than was the case. I was asked to produce Red-Amber-Green 

style reports of device performance against the RMVS, including usability. These will 

have inevitably been part of the decision-making process, but it was always clear that 

the final decisions would be made by the TDA. 

54. Costs, manufacturing ability and supply chain analysis were not part of the MD-TEC 

assessments. MD-TEC was not involved in any procurement activity. 

55. From my perspective interactions with clinicians, the MHRA, PA Consulting, CO I TDA, 

the DHSC and industry were conducted professionally and with a very high degree of 

mutual respect. There was an intense feeling of pressure and potential catastrophic 

loss of life if the wrong decisions were made. 

56. I was approached by the press and news outlets to discuss the Ventilator Challenge, 

did not engage in any of this type of activity. 

Educational material, Quick Start Guides, Bite-Size videos 

57. From the beginning of the Ventilator Challenge it was clear that these devices might 

have to be used by clinical staff not familiar with ICU ventilation. Considerable effort 

was made to make designs as usable as possible, but instructions and demonstrations 

of initial set-up would be required. 

58. MD-TEC has simulation facilities ideally suited to the production of this material. 

Following the preliminary function testing, images and videos were taken of the designs 

submitted. These were sent to the educational team at PA Consulting and with input 

from the clinical team and the e-Learning for Health team these were used to produce 

printed "Quick-Start" guides, Exhibit TCB/25 [INQ000503471], Exhibit TCB/26 

[INQ000503599] and "Bite-Size" videos, these remain available on the e-learning for 

health portal http://portal.a-lfh.org.uk/Component/Details/620844 . The videos cannot 

be downloaded from the e-learning for health portal and were created by the e-learning 

for health team. I have included some representative screen shots taken from the 

videos, Exhibit TCB/27 [INQ000498536]. 

Post Ventilator Challenge testing at MD-TEC 
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61. The Penlon ESO2 also underwent further testing of weaning modes in support of it 
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63. The "Equity in medical devices: independent review", published March 2024, Exhibit 

TCB/30 11NQ000438237 ] highlights the dangers of ignoring the differences in device 

function between population groups. The effect of skin colour on the measurements 

made by pulse oximeters are an important example and were relevant during the 

Covid-19 pandemic. 

12 
M5: Rule 9 Request M5/MDTC/01 Statement of Professor Tom Clutton-Brock 

1N0000515729_0012 



• • • i'.~ o.• ' i • • i i' 

65. Adjustments are made from measurements of oxygen and carbon dioxide in arterial 

66. Labelling, both physical and electronic, in medical devices in the UK is always in 

English and units of measurement are standardised for safety. Some imported 

ventilators could be set to alternative languages, but this is not used, again on safety 

grounds. Some ventilators, both existing ICU and Challenge designs, are heavy and 

require mounting on a suitable trolley. 

67. In the NHS, staff come from a very wide range of backgrounds, the need to ensure that 

new medical device designs are safely usable is a key factor in modern device design 

and played a pivotal role in the Ventilator Challenge. 

68. The Covid-19 pandemic was an extraordinary global event with ramifications that will 

stretch long into the future. Any review of actions undertaken must be wary of the 

benefits of hindsight. The estimates of the number of patients with Covid-19 that would 

potentially need mechanical ventilation were based on the best available information 

from other countries and the nature of pandemic spread. 

69. The UK estimates were wrong and little, if any, of the >£200m spent on the Ventilator 

Challenge benefitted patients at that time. Some of the CE marked ventilators 

purchased by DHSC have presumably gone into NHS stock and so the money has not 

been wasted. The Penlon ESO2, whilst the best choice in very difficult circumstances, 

is not a readily usable ICU or anaesthesia ventilator. If stocks have been maintained (I 

have no knowledge of this) then a simple hands-on training programme should be 

developed so they can be used in the future if required. 
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syringe drivers for drug delivery, vital signs monitors and the staff trained to use them, 

Exhibit TCB/32 [INQ000498537]. Additional equipment could, and was, borrowed from 

other areas in hospitals, operating theatres, wards etc. Ventilators however are not 

used outside of intensive care, anaesthetic rooms, operating theatres and for transport. 

71. Covid-19 demonstrated just how dependent the UK is on the overseas manufacturing 

of medical devices and the risks that this entails. The Ventilator Challenge and the 

wider procurement activity placed huge demands on UK manufacturing which were met 

with courage, ingenuity and hard work. It was a huge privilege to have been able to 

play a small role in that exercise. 

72. The UK continues to invest in medical device development, MD-TEC has expanded 

and continues to support UK industry across a very wide range of projects. The NIHR 

Trauma MIC finished in April 2024, but we have become one of the 14 NIHR 

HealthTech Research Centres, focusing on Devices, Digital and Robotics. 

Statement of Truth 

I believe that the facts stated in this witness statement are true. I understand that proceedings 

may be brought against anyone who makes, or causes to be made, a false statement in a 

document verified by a statement of truth without an honest belief of its truth. 

Personal Data 

Signed: - 

Dated: October 31, 2024 
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