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P	Okay. So from our presentation a bit earlier on, a few of you may have remembered I mentioned a certain individual who took a bit of a gamble on myself and Matt back in 2019. And it truly is an absolute honour to introduce our next guest. It’s Professor Tony Young, who is the NHS England innovation Lead. Oh and I missed out the OBE also, Professor Young. Thank you very much. 

PY	Great. Well, thank you very much. So this is a first for me. I've not spoken to one of these weird headset things. You all look really… Do you know what? Can I just take a photo of you all? I've never done that. I'm just standing here. This is a weird experience for me. Thee we are. Sorry. I'll put that on Twitter later. You all look wonderful though. 
I'm really grateful to Rob and Matt for asking me to come and speak to you today about… well, the title we came up with was around innovation in the operating room and what we're doing. And I am going to show you some amazing things that I think are going on, and they're going to change things in that. But I thought I'd start out by just setting who I am and what I do. And how do you get this job as the only clinician on the planet who leads a whole nation's healthcare innovation, which is my role at NHS England. 
I thought I'd tell you my journey to get here. So this is my CV in six pictures. So I'm an Essex boy, born and bred in the county, who went to UCL Medical School. And there I actually met some amazing people on and which I’ve just bumped into some of them. It's amazing 30 years later where you meet people that you weren't expecting. So I went there and just had a real vision and a passion, not just for medicine, but for wanting to do more than just affect the patient's life who was in front of me. And so at the age of, I'd have been about 24, just qualified, I had already invented one medical device, an artificial urinary sphincter. And then about 24, I invented a ray gun, which is a slightly odd thing to invent for a junior doctor. And I went to the surgeon who was in charge of the British Military at the time. Major General Call his name was and said. “I think I've invented a ray gun.” And I told him how it worked and he said, “Well, I think you might have done.” So he sent me to Porton Down and I met the head scientist there and he gave me £150,000, or he gave UCL £150,000 for me to do a PhD in a combination of neuroscience and physics, essentially rocket science. And that's where my love for physics and engineering really grew. 

So when I come to places like EBME and have a look around, and then bring that together with the operating theatre, I really love it. So anyway, during my time at UCL I founded my first business. So still in surgical training, finished my PhD and you can see there my first company, which was called Scopeguard at the time, I've sold that now. I wanted to be a urologist, so kidneys, bladders, prostates, all that sort of thing. And this is a flexible sister scope. And so I’d designed the world's first sheathing system so you didn't have to clean the scopes in between patients all the time. And since then, I've done four companies, raised about £5 million and exited them all. And some of them were amazing and I learned a lot and did really well. And some of them were just total disasters, and I still have the scars on my back from them now. But one of the things I learned and it's why I respect the entrepreneurs and the companies in venues like this is you can't give up. 

You have to keep going when your house is on the line, your business is on the line. You have to make it work. So I learned a lot there. Then I came to Southend and the chief exec there… I wasn't going to go to Southend I tried Addenbrooke's to start with. And I met Mary Archer, Paul White, who's in the audience knows, the former chairman. Jeffrey Archer, the former conservative MPs wife was the chairman. And I'd done four start-ups and raised this money, and I was still a practising neurologist. And she said, “Well, we think you're a great fit for Cambridge But we're really worried about all this innovation and enterprise. If you're prepared to give it up, we think Addenbrooke's is the place for you.” And I just looked in horror at the interview panel and said, “Are you kidding?” I said, “I’ve put £150,000 at that time of my mortgage into my first start-up. I'll lose the money. I'll probably lose my house. My wife will probably leave me and to come and be a jobbing urologist in Addenbrooke's. Are you kidding me?” So we parted company, and that's when I went to Southend. 

I hadn't been back to Essex for a while. I'd been in London at UCL, and the chief exec took the opposite view. He put his arm around me and said, “Tony, come and work with us. Show us what you can do and show us how to be more innovative and entrepreneurial.” So it was a couple of years later, I met the vice chancellor at Anglia Ruskin University, which has a campus both in Chelmsford and in Cambridge. And he said, “Do you know, we’re a start-up at ARU. You've done lots of start-ups, and we both want to change health care. How could we do something that allows anyone from anywhere to come to us and we could help make their ideas a reality?” So whether it was a clinician in the NHS with a great idea or someone internationally that might come to us, how could we bring together the engineering, the academia, the funding and finance, the business support to help them get their ideas taken up? 

So we formed this vision for something called the Med Tech Campus, which was going to be about three million square feet of science park space going up in Essex. 
We had to raise half a billion pounds to build this. It would create around 12 and a half thousand new jobs in the county, and turn over about a billion pounds a year. And take the UK from trade deficit in the trade surplus in the MedTech space. And I was seconded from my job as a surgeon at Southend Hospital to the university just one day a week, and that was what I had to deliver. 

Pretty tough, and I would stand on stages at the time, and I’d present this vision of what we were going to do. We could build science parks. We could help transform health care. And, people would just laugh and they weren't laughing because they were telling a joke, they were just laughing at me. And I said, “Well, why are you laughing, what's going on?” And they said, “Well, you say you're going to build this great science park and you're going to change the health care of people on our planet. But when has an Essex boy who went to UCL ever changed the health care of people right across the world?” So fortunately, I knew my history. That was on my side. And about 150 years ago, there was a chap called Joseph Lister, who was an Essex boy, who went to UCL, and he discovered anti sepsis. And many of the companies here today, their businesses are built on how we decontaminate clean and sterilised instruments. So I would say the discoveries of Joseph Lister are impacting millions, if not billions of people across our planet day in, day out. 

Now, I'm not putting myself in the same category as Lister, let's be clear. But I'm saying, why can't you be anyone from anywhere and change the world? I think you can. And when did we stop dreaming as a nation? We've done so many great things in Britain. Anyway, so here we are. I've been at ARU for 13 years now, and we've got one of the science parks up and built in Harlow, the Enterprise Zone. We have now our rise innovation hub, there a building that ARU have put on the site. We've got a similar building on our Chelmsford campus, and we're working with Southend Council around the redevelopment of the airport going forward. So everyone said it wasn't possible, but actually we've started to do that. 

Around eight years ago, Sir Bruce Keogh, who was the national medical director at NHS England, approached me. And he said, “Tony, we're looking to create this new post of national clinical director for innovation. Would you like to do it?” There was no interview or anything and I said, “Well, what does the job involve?” He said, “Well, we want you to address the inequality agenda, get the latest greatest things taken up across the health service in England. We want you to grow the life science economy in the UK. We want you to become the leading clinical advisor for health care innovation across government, across arm's length bodies, public sector, the private sector and foreign governments that come to see us about health care and life science innovation.” And then he said, “Really, we just want you to make the NHS the go to place on the planet for medical innovation. But you have no money and no formal power. Go and see what you can do.” And I said, “Well, that sounds impossible. No wonder no one else wants this job,“ and so I took it, eight years ago and I'm still there now. 

We faced a number of challenges, didn't we? Well, eight years ago we had the five year forward view, you may have seen that. And then just before the pandemic we had the NHS long term plan and that crystallised a whole range of things, didn't he? Population living longer than ever before with multiple illnesses. How could we change the practises that have become ingrained? Before the pandemic I would stand on stages and say, “The NHS has set a vision in England and we're going to go for a third of all outpatient consultations are going to be delivered virtual.” And people would laugh at me. I'm not a comedian and they keep laughing. And I would say, “Why? What's wrong with that? We can do it.” And they said, “The NHS will never do it. It's not very innovative.” 

A year later, the pandemic comes along, we go to 98, 99% telephone, video, virtual consultation almost overnight in our system. So we can do it. We're now back down to the mid-thirties nationally, right across the system we've gone back to face to face, as we need to with some of those things. But you see so we can do those things. So my drive is to make the NHS be innovative and it does feel really difficult because the pandemic has come along and that has exposed a whole array of new difficulties, hasn't it? Health inequalities. How some people were affected more by the virus and by the effect on services than others. Equality, diversity and inclusion right across the system. It laid that bare. Sustainability, how are we going to build that into the system? And now, after the pandemic, probably the biggest reorganisation in the health service ever with the formation under the new Health and Care and Innovation Act, as it's called, around integrated care systems which start in two days’ time on the 1st of July they come into force. 

Replacing CCGs 43 of these organisations across the country, bringing together local authorities, primary care and secondary care into one place. So as if we hadn’t got enough going on, that happens. And then, of course, the reboot of services after COVID. Waiting lists back at times that we haven't seen for more than a decade. You're seeing it in the newspapers, aren't you people starting to get to two years waiting for routine elective surgery. Now you might think that's just a thing that happens in the NHS. Well, I’m speaking at an Australian event in London later this afternoon, and I was there with them yesterday. And do you know, in the public sector bit of the Australian Healthcare Service waiting lists for routine surgery, like hip and knee replacements, has just hit two years as well. I was in Texas a few months ago, visiting the Texas Medical Centre. They have something like, I want to say, 20,000 hospital beds just around this roundabout in Texas, in Houston. It's amazing. And I went there and I was speaking to the man who runs the Texas Medical Centre, and I said, “Well, what are your waiting times? Because my understanding in America, if you're fully insured, you can get anything you want tomorrow, literally.” And he said, “It's got really bad.” He said, “Lots of our doctors have quit because of the pandemic. 

Under state law, we have to treat everyone that comes as an emergency for free. Medicare and Medicaid we don't make any money on at all, we lose a little bit. So we've got 40% of people who actually pay for their private insurance.” And he said, “So if you need a colonoscopy now, our private payers have to wait three months.” And that is in America. So it's a problem everywhere, it's not just in the NHS. So we have those problems and I'm asking the NHS to be innovative. I'm asking us to step forward and do new things. And it sounds like a really difficult thing to do, doesn't it?

Well, if you look back in history and this is an 18th century painting by someone called Jean-Simon Berthélemy, and this is Alexander the Great who was dealing with what was said to be the most difficult problem of his time, which was the Gordian knot. Which was a knot that was so complex that no one could ever untie it. And people had tried for years and years to untie this knot and failed. And he came along to this town and he took out his knife and he just got through the knot. So he bought new thinking and no one said he couldn't do that. No one said, “You can't cut it.” Everyone had been trying to untie it. So perhaps doing more of the same, taking the same approach in health care that we've always done isn't going to help us get to the kind of health and care system we need to get to in the future. So how are we going to do that? Well, I think the most valuable asset that we have in the National Health Service is our workforce. And actually, one of the best things we could do is to support them. Not just to identify the problems, but if we were to empower them on how to generate the solutions and then perhaps how to take those forward, create them, maybe put them into businesses or social enterprises. 

This is part of the solution that we have developed at NHS England. This is the Royal Institution in central London. You can see the statue of Michael Faraday there, on the stairs in the lobby. And here, on the stairs there, we have a diverse group. Doctors, dentists, nurses, allied health practitioners, pharmacists, clinical scientists are there all with a focus. This was pre-pandemic, clearly, in 2019, we haven't had our first meet yet post pandemic, but all with a focus on healthcare, innovation and building businesses. So rather than me talk about the programme, I thought what we’d do is you could hear from some of the people themselves who were on this programme. So the programme is called the NHS Clinical Entrepreneur programme. If you put that into a search engine you'll find us. Applications are opening in September. We give you a commercial coach and mentor. A whole range of educational days and sessions. Connections to customers and funding. If you're in training, we can give you full time training or help negotiate with your trust for you to go part time. And really just create an ecosystem of like-minded people on that programme. Anyway, let's hear from them. Can you hear that? 

(Video plays)

PY	There we go. So what I thought I'd do now is take you through some examples. I have tried to link them to the operating theatre and some of them, that's a quite loose link, but for some of them it's a bit better, of some amazing start-ups that have come out of our programme. So this is the first one. This is Hamid closest to me and Kris who, when I met them were to medical students at the Royal London in Year 3. 

I was talking at a UK Space Agency Conference and they came up to me and said, “Tony, we're just crazy about drones. They're so cool. It is so going to be the future. We want to get them into health care. It's starting to work in other countries now. What can we do about this?” So I helped them apply for a grant. They joined the Clinical Entrepreneur Programme, and this is the NHS Rainbow Drone Squadron on the helipads at Broomfield Hospital in Chelmsford. Now tomorrow it's been postponed, but I was due to be in the Isle of Wight because the world's first delivery of chemotherapy was going to take place between Portsmouth Hospital and St Mary's Hospital on the Isle of Wight. 

There’s been a technical issue, so it's been delayed hopefully just a week or two. But at the moment, if you live on the Isle of Wight and you need your chemotherapy and it's chemotherapy that has to be made up in the sterile pharmacy and delivered to the oncology unit. Normally they have a shelf life. Sometimes it can be just a few hours, but sometimes 6 or 12 hours. People on the Isle of Wight can't get it. You just can't get it via road and ferry to them in time. So that means they have to leave their homes, their care networks, their loved one and either be an impatient or stay in a hotel near to Portsmouth Hospital to have their chemotherapy. So it takes about 20 minutes at Portsmouth Hospital to go from the pharmacy to take your chemotherapy down the corridor. And the drone flight takes about 20 minutes from Portsmouth Hospital to St Mary's on the Isle of Wight. 

First time ever in the world this is going to happen and it's going to happen in the National Health Service because of two young medical students who dared to dream and NHS England have supported them on our entrepreneur programme. So they're just about to raise their first funding round. And I'm helping generate the policy at NHS, England and across government now to establish something called a national air grid for autonomous drone logistics. So if you're in theatres and you need that thing and you just don't have it and you go, “We're never going to get it in time.” I'm looking at the possibility, I'm not announcing a new policy, let me be clear, today from NHS England. But we're looking at the possibility of regional hubs that within half an hour's flight by drone, and these things can travel at 100 miles an hour or so. They're completely electric, rechargeable, and I think these current ones have got about a 70 kilometre radius that they can fly before they need to be recharged on it. 

So if you need that piece of equipment and you don't have it, it could come to you straight away. Now what will that mean for orthopaedics, for example? Well, I spoke to the chief executive of Smith & Nephew, and they have about £200 million of stock just sitting in NHS storerooms depreciating. Just imagine if we could use a drone fleet every 30 minutes delivering things to hospitals through the day. Not just sterile equipment, but it could be blood tests and specimens, COVID swabs. It could be organs for transplantation. That's already been done in in Canada, could be urgent blood supplies that are needed. Could be truly amazing. Now they've already done this in Africa with a company called Zip Line, but they just deliver blood products to remote areas, and they do that via parachute. So the drone never land's, it just drops it. But these are vertical taking and land off drones. 

We're looking at generating a secure flight corridor along the River Thames to fly the drones between Guy's and St Thomas's and other hospitals. Truly amazing, because two medical students dared to dream and joined the Clinical Entrepreneur Programme. Next up. Loosely linked to the operating room but a great thing, Deep Medical. They are about to raise their first round of funding. I can't go into the details of that because that's still commercially going ahead at the moment. Wow, what do they do? The empty chair. The person who didn't turn up. They can identify non-attendance at an appointment with a 92% accuracy two weeks before it happens. 

They've analysed over 20 million outpatient appointments in the NHS. They've put all the factors into a machine learning algorithm and other factors like the weather and transport issues that are going, or are predicted to go on at the moment and how that person might travel, for example, to clinic. And what we're now doing is ringing those people two weeks before and saying, “You've got an appointment coming up in two weeks, but there's going to be this issue on the day. Would you rather have a telephone or a video appointment?” Or we’re booking an extra patient in, because we know, 9 out of 10 times that individual is not going to turn up. Each year around 10 million outpatient appointments in the National Health Service patients just don’t turn up for on the day of the 100 million or so, we do about 110 million now. Just incredible. 

Each of those costs about £120 and it's just money we’ve already paid for just going to waste. Truly amazing. But they're not stopping at outpatients, radiology, scans whether it’s CT, MRI, ultrasound scans that are booked and screening appointments. Patients are presenting later with cancer symptoms, and the long term plan says we need to diagnose cancer earlier. We need to catch it earlier. But do you know the people who would benefit from screening most often don't turn up for their screening. So they have a programme to look at who is at risk of not turning up for your mammogram for breast screening or whatever the screening that you're going for is, and then to find another way through social media and through other routes to try and encourage that individual to attend and give them that information. Truly amazing. 

So suddenly, just by having a machine learning algorithm, we could make 8 to 10 million extra appointments available per day. How many people don't turn up for their pre assessment to come into the operating theatre? How many people don't turn up on the day of theatre? All this can be predicted. Next up. I love this one. This is Tympa Health. Go and have a look. You can put that in a search engine. So this is Krish Ramdoo, he was an ENT surgeon from Imperial College in London. And he said, “I want to disrupt ear care. We've got operating microscopes that sit in operating theatres or in ENT outpatient departments, and you have to have micro suction of your ear to remove your earwax.” He said, “Why can't we use a smartphone?” The Americans had tried to crack this with a company called Cell Scope. I think they'd had something like 50 or $60 million of funding to try and make this happen. But there’s was a very complex device. Krish had really simplified this, he said, “Well, smartphone cameras are so good now, you can actually buy quite a cheap smartphone. So we don't need clinicians to use their own smartphones.” That was a key thing. Turns out, most doctors, nurses and others don't want to take the smartphone out of their pocket and put it near a wound or something else on a patient. I certainly don't with mine. 

So Krish has provided this in this stand and the really clever bit, because the image is so good on the cameras, he just uses the camera to focus on the ear speculum bit. Uses machine learning to enhance the image and so you get a really great picture. You can just about see it closest to me. And this is a health care assistant in the Boots Hearing Centres in this country just doing micro suction of earwax. So before, you’d go along to a hearing test centre and they'd say, “Have you had your ears checked by your doctor? You've got wax in them.” And they’d say, “Oh, no.” They’d say, “Well, go and get your ears sorted out.” So they'd be going back to the GP. Maybe they’d get given drops, maybe they would go and get micro suction in the local centre. When their ears were clear they’d come back and have their hearing test done. Now in Boots or if you go into a Boots Hearing Test Centre in this country, you will have your ears video examined and the file will be sent to you of what your ears look like, and if any wax was removed prior to your hearing test going ahead. He's now done a deal with the Boots Walgreens Alliance. It's now being rolled out across the United States. He's just closed an investment round of around £8 million to help him expand into the United States. And this is the leading video otoscopy kit in the world now. And this was a guy when he developed at Imperial College, London, he was said, “You can either be a doctor or an entrepreneur. You cannot be both.” So he quit. And under the Clinical Entrepreneur Programme, he came back. 

He’s now a part-time trainee GP in North London and is developing his company. And one of the stories I love most about what Krish did was, you can also put this into nursing homes. Earwax, I'm sorry to tell you that one of the things you can look forward to as you get older is you will produce more earwax and it will clog your ears up. And of course, that leads to loneliness, isolation, depression, falls when you're hearing goes down. So they've trained healthcare assistants in nursing homes now, to use this kit. To video it and to be able to remove any earwax through video micro suction. They've done about 20,000 cases so far, all on video, not one incidence of any damage to the ear drum. Quite incredible. All done under video with training. Anyway, in this one care home, Krish told me the story of how this daughter had been to visit her mum. And she had just that week, had her ears checked with the Tymba Health and have these huge plugs of earwax removed. And the daughter just sat in front of the mum and said, “Oh, Mum, it's so nice to see you. I love you so much.” And her mum just burst into tears, and she said, “Mum, what's the problem? Why are you crying?” And she said, “It's the first time I've heard you say I love you for three years.” Isn't that what health care innovation is about? It really is amazing. 

Now I love this next one. This is OKKO Health. So this is Stephanie Campbell, who's an optometrist on the Clinical Entrepreneur Programme, and this is Sheila, one of her patients. Now, if you've got a chronic eye condition that needs regular follow up in the ophthalmology outpatient service, you do a peripheral vision test to check your eyes. But we might say if you have macular degeneration, for example, how do we know it's getting worse? We say, “We'll bring you in maybe every three months, maybe every six months. We'll check your visual fields and then if there's a problem, we'll give you a medication or maybe laser your eye,” or what have you. But what happens if your vision deteriorates in between that three months before you go and see the ophthalmologist? So what Stephanie has developed is truly game changing. She's just raised about £5 million. 

All these clinicians in the NHS raising money for start-ups. And what OKKO Health does, it does your visual field check on your smartphone and you can do it each day. You have to have your visual field map before, it compares it to what the last time it looked like when the ophthalmic surgeon or ophthalmologist looked in your eye and it notes for any deterioration or change. So if you’re stable at three or six months, you can push your appointment back. You don't need to go into the hospital. But if there's a deterioration and you only saw the ophthalmologist a week ago, they call you back in. OKKO Health is now in about six or seven NHS Trusts being trialled at scale. It is stopping people from going blind. She's just expanding into the United States. Truly amazing what you can do. Now the next one I'm going to show you is Proximie. This is a little video, boy, are you in for a treat.

(Video plays)

PY	Wow. So just imagine if you could take all the data that is generated in an operating theatre, you could digitise that, and then you could analyse it to look at surgical performance. So Proximie was founded by Nadine Hachach-Haram, who is now a consultant plastic surgeon at St Thomas's Hospital, but she was a registrar when I first met her five years ago. She's now raised about $110 million for her platform, which was initially a green screen technology so that the surgeon could stand in his office and scrub in virtually to an operation anywhere across the world. So I could be instructing a trainee urologist in America, for example, on how to do a prostate operation and I’d just draw on the green screen, live where the patient’s image was and the trainee or the trainee surgeon would then be mentored or prompted by me from a distance. And it turns out that was really popular because some of the best surgeons in the world didn't want to travel all around the world, and they could supervise many more people doing this remotely. And as Proximie started to grow, what Nadine realised was that actually there was lots of data that was being generated in operating theatres. What packs were being opened? How long was the operating theatre, that procedure taking? How many members of team were coming and going in the theatre? What were the outcomes that we could link in that had happened to that patient? Could we identify highly performing surgical teams and could we identify teams that maybe weren't using the right techniques or were taking longer or weren't getting the right outcomes? So could we standardise outcomes in operating room practise by taking all that data? And what Proximie want to do is create an operating system for the operating room. Wow, just imagine that. 

Do you know when you go to a sports match, whether it's football, could be soccer or American football, you’d look at your team pregame and who's performing well, don't you? You watch the video playbacks and what's gone on well in the match. And then feedback to the team afterwards on performance and they're kicking a football around a field. We're operating on real people, and we don't do that. Shouldn't we do that? That's what Proximie are doing, reviewing the performance of the surgical and theatre team while they're in there to make this happen. Amazing. Next is a company not called Dora. 

Dora is the name of the artificial intelligence system. The company is called Ufonia. So the Department of Health around two years ago, just before the pandemic, actually two and a half years ago now, put out a call for something called the AI Lab. £250 million of fundings that would go to bright start-ups from across the world who could help change healthcare through the application of artificial intelligence. And Nick de Pennington, who was a neurosurgical registrar in Oxford, set up Ufonia which does natural language processing follow up for cataract surgery. So cataract surgery is the most common surgical procedure done in this country at the moment. And so what happens is there are about six red flag symptoms you get after cataract surgery. And only about 3 or 4% of people actually need to come to see the ophthalmologist after their operation. But everyone has to come in because we need to find that 3 or 4% that have got an infection or there's some other problem going on. 

Dora telephones the patient and speaks to them at home. It listens to what the patient says in answer to the questions. Analyses that through natural language processing and tells you whether you've got a green light all the way, or whether you've got some amber lights or whether there are some red lights and you need to come straight to the hospital to get that sorted out. So low complexity high volume procedures such as follow up after cataract surgery are really suitable. We're looking to bring that in for kidney stone follow up. As a kidney stone surgeon, I see many people in outpatient say, ”I'll see you in a year or 18 months. We'll do a scan and just check you’re all right.” They don't need me to though. If the scan says you're fine and you say you're fine on symptoms, then I've no need to see you. We can just book for you another scan, if they're going to happen. So we can really start using artificial intelligence to transform different bits of the thing we do. 

This one I love too. This is from Cambridge. This is from a company called 52 North, and this is the Nutracheck device. This is a lateral flow test for your white blood count. It's the first one in the world, it's never been done before. Came out of an oncologist at Addenbrooke's Hospital. You take a finger prick of blood you pop it in this lateral flow test, and within a few moments you can tell whether you have no white cells, normal white cells or a high white cell count. So in oncology, there are a certain group of patients that get neutropenic sepsis. So low white blood counts that bring you into hospital. And we have about 50,000 people attend A&E and oncology services each year with suspected neutropenic sepsis because we don't know. 

They ring up and go, “I’m feeling a bit rough.” We'll have to get you to come and do a set of blood. Inevitably they’re admitted to hospital because of the concerns and its overnight. This, the moment you're starting to feel anything, you can do a little finger prick a bit like if you're diabetic and you test your blood glucose in that way a little bit like that. This device has the real potential to save lives. To pick up neutropenic sepsis 24, 48 hours earlier and I think it will be truly transformative, but just imagine in other conditions, if you're a GP seeing a child and you're worried. Have they got a high white count? They've got a temperature. You can do it there and then in the GP surgery. Truly transformative. 

Now, I didn't want you to think that everything we do at NHS England is as highly polished as some of the videos and other things you see and this is directly relevant to the operating room. This is the ventilator challenge. It seems a long time ago, doesn't it? In the pandemic, do you remember? It was about March two years ago, 2020, it was all across the newspapers. Dyson were going to build ventilators. We were going to run out in our intensive care units and our operating rooms. Our recoveries in my hospital in Southend were converted into a makeshift intensive care unit. We were going to run out of ventilators. So the government funded 15 programmes to try and fulfil the need for ventilators. And we had a little orthopaedic surgeon, or not such a little, he’s quite a big chap, registrar called Alistair Darwood. 

Again, from Imperial College, London, and he designed something when he was on his elective in South Africa, that didn't use any components from the normal supply chain for ventilators. To build what you can see over on your far left as you look at it, an Ambu bag with a special cable that went across it, and the cable would be deployed and retracted to compress the bag and give a very specific volume. So the government, over a four week period, injected £20 million into this programme. And the reason you can see the Red Bull Formula One car sitting in the background is because we took over the hangar in Milton Keynes that the Formula One companies were using to build their cars. We converted that into a mass manufacturing plant and we had 5000 of these… Do you know what we were going to have to do? We were going to have to have doctors, nurses and healthcare assistants manually bagging patients on the wards if it came to that. 

We have 5000 of these ready to go at the end of March 2022. They were going to be produced in that very hangar and then the numbers changed. The first lockdown had worked and we never needed them. I think we had a capacity of around 8000 ventilators in the country, and we never quite got to that number of ventilated patients. So it was never needed, but we had a plan and there were countries across the world that were set to run out of ventilator capacity, and some did. But in the National Health Service we had a programme that can change people's lives, not just the individuals on it, but the patients too and this was one of them. But it's no good just hearing from clinicians about their great innovations. I thought it might be nice to hear from a range of different people, some of them are clinicians, about why this matters so much, but also some patients. Because if we don't include patients at the heart of everything we do, then we're not going to get it right. So I have a short clip and it's a really lovely one at the end, you'll see. 

(Video plays)

PY	So what you saw there, a number of things from mental health and well-being, how we support our workforce. But the hear glue ear thing, Tamsin Hollande Brown, the paediatrician from Cambridge, took a cycling bone conduction headset, I don't know if any cyclist amongst you have seen those. In the NHS the bone conduction hearing sets cost around £4000. Tamsin one, £50. And so during the pandemic, when children couldn't get their grommet operations in the Cambridgeshire area, a few 100 of these were issued to children and the results of their hearing is actually better than them having had a grommet operation. 

Wow, I don't think that will be popular with ENT surgeons. They love putting grommets in, but anyway. Oh, don't say I said that, they’ll just get upset with me. Right. So all this sounds great. We're nearly at the end, but what impact are we really having? Well, this is our data from the end of year five of the Clinical Entrepreneur Programme. So in the first five years, they had founded 327 companies. They had raised around £390 million between them. 248 Clinicians who quit the NHS came back to work in it as a result of our programme and over 90 million patients and professionals were impacted by the Clinical Entrepreneur Programme. 

Truly unprecedented. Never before have so many patients been impacted by the work coming out of start-ups. So good is this, we've built 5% of the life science industry in the UK from scratch in the last five years. And they give me almost no money at NHS England to run this programme, but what did I do? I backed our greatest asset, the workforce in the National Health Service. But all that sounds great, but actually… This is a quote from Maya Angelou, which is one of the most important things, which is why I put the video in of some patients speaking. And I love it when she says, “I've learned that people forget what you said, people will forget what you did, but people will never forget how you made them feel.” And it's so true. 

I can have done the best operation, I think in the world for a patient but if they don't feel better, if they don't think they were treated well with dignity and respect, if they don't feel they were cared for properly, then it won't matter. So how can we use this technology? How can we change the way we do things in the operating theatre and beyond that, to give our clinicians the time to do what they are so good at, which is that human interaction? Now, one very last slide that I couldn't resist. And you've heard from the two boys earlier today, I know they'll be embarrassed with me. Here we are, people who dared to dream. 

Operating theatre practitioners who saw a problem, who said, “We can do something about that. We can generate their new device that allows you to stabilise endotracheal tubes, airways in patients without having to take a filthy roll of tape out of your pocket or wherever it is, and put that on quite an expensive sterile thing that we've just placed in your mouth.” So if Matt and Rob can do it, you can do it. In fact, anyone can do it. And we have a programme designed in the NHS to support our workforce to identify the problems, to help generate the solutions and then help bring them out of the clinic and into patient care directly. Okay, that's it. Thank you very much. So I think we've got a little time for some questions but I’ve no idea how you ask them with headsets on. There’s a roving mic is there? If you have any questions, I'm happy to answer anything you like. 

S1	Hello. Tony, I was just going to ask, what's the application process for the Clinical Entrepreneur Programme? 

PY	Okay. So the programme opens up in September. October time each year. If you Google ‘Clinical Entrepreneur’ you'll see it on the website. You don't have to have a start-up. You don't even have to have a great idea. It does help if you have one, though. And you have to submit a 60 second elevator pitch. And people find that really uncomfortable. You just record it on your phone and submit it. And what we're appointing are people, we’re not appointing the next Silicon Valley unicorn to the programme. You have to work in or for the NHS in some way. So you don't have to be employed by the National Health Service, but you have to deliver services on its behalf to be able to apply to the programme. But if you just Google that or just put it into another search engine, you'll find it. Any other questions? 

NW	Hi. Thank you. Nancy West from BD. I just wanted to ask from your perspective, what more can we do? How can we help? 

PY	Oh, great. So we have industry sponsors of the programme. So I'll be happy for you to connect with me on LinkedIn and we can have a conversation. A number of medical, technology, pharma and other companies have stepped forward. Technology companies like IBM. So IBM very kindly hosted one of our educational days for us. So we put the content on and we went to their head offices in central London. But industry also provide mentors onto the programme because understanding how you take something through not just the development cycle, but then through the sales cycle, into regulatory and then into marketing and then into distribution. Industry have got a lot to offer. And so we’ve worked with a number of different pharma companies, tech companies, med tech companies. So, by all means, reach out to me and we'd be delighted to take you up on your kind offer. It's one of the ways industry can work with NHS England, because you're giving us a freebie, and I'll gladly take it. 

NW	Thank you.

PY	Any other questions at all. No, we're all done. Well, in that case, thank you very much for your time. And I wish you a happy rest of the conference. 

P	Thanks very much, Professor. I really appreciate that.

PY	My pleasure.

