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Researchers at Swansea University are developing the world’s first smart vaccine device that will both deliver the COVID-19 vaccine and measure its efficacy through monitoring the body’s associated response.
The research, from the Institute for Innovative Materials, Processing and Numerical Technologies (IMPACT), will produce the vaccine through the use of microneedles (MNs) to create a ‘smart-patch’. This device will simultaneously measure a patient’s inflammatory response to the vaccination by monitoring biomarkers in the skin.
Microneedles are tiny needles - their tips are measured in millionths of a metre (micrometer) - designed to break the skin barrier and deliver medicines in a minimally invasive manner. A classic example is the transdermal nicotine patch that delivers nicotine through skin to help people give up smoking.
Microneedles provide a safe and effective method to deliver vaccines with added attributes of requiring lower vaccine doses, permitting low-cost manufacturing, and enabling simple distribution and administration. A microneedle delivery patch is easy to apply and minimally invasive – combined with the proposed measurement capabilities, this new vaccine system would enable a personalised vaccination approach.
Project lead Dr Sanjiv Sharma of Swansea University comments:
“Measuring vaccine efficacy is extremely important as it indicates the protective effects of vaccination on an individual via the level of reduction of infection risk in a vaccinated person relative to that of a susceptible, unvaccinated individual. This measure of vaccination effectiveness will address an unmet clinical need and would provide an innovative approach to vaccine development.”
The project, titled Smart vaccine devices for delivery of COVID-19 vaccination, will be led by a team of researchers with expertise in the use of microneedle arrays for transdermal therapeutic drug delivery and diagnostic applications.
The team will build on these distinct technologies by developing the first dual functionality microneedle-based COVID-19 smart-patch, capable of delivering a vaccine and measuring the immune response in the form of protein biomarkers thus establishing the efficacy of vaccination.
Dr Sharma continues:
“Skin vaccination using MNs has been described as a superior immunization approach due to its potential to overcome immune tolerance observed in pregnancy, and lower vaccination costs through antigen dose-sparing, which is especially relevant in underserved countries.
The primary goal of this project is to create a prototype of smart vaccine delivery device that can not only deliver the COVID-19 vaccine transdermally but also monitor biomarkers in the skin compartment in a minimally invasive way, offering real-time information on the efficacy of the vaccination. The new method would change the way in which vaccine efficacy trials are performed from a statistical assessment to a scientific measurement of patient inflammatory response to vaccination.
The real-time nature of the platform will mean rapid results allowing faster containment of the COVID-19 virus. This low-cost vaccine administration device will ensure a safe return to work and management of subsequent COVID-19 outbreak waves. Beyond the pandemic, the scope of this work could be expanded to apply to other infectious diseases as the nature of the platform allows for quick adaptation to different infectious diseases.
We are currently getting the platform ready and we hope to do human clinical studies on transdermal delivery with our existing partners at Imperial College London, in preparation for final implementation.”
A team led by Professor Nikolaj Gadegaard of the University of Glasgow’s James Watt School of Engineering have developed an injection-moulding process to enable large-scale production of the microneedle smart patches. They have already made around 5,000 patches to help support Dr Sharma’s research and expect to produce many thousands more to allow the clinical studies to progress.
The project is funded by the Welsh Government Sêr Cymru funding programme. The IMPACT operation is part-funded by the European Regional Development Fund through the Welsh Government and Swansea University.
Health innovation - find out more about Swansea University research
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About COVID-19 vaccination

A safe and effective vaccine will offer individual protection from COVID-19. It
will also offer greater protection for our loved ones and communities.

Vaccinating the population with a safe and effective vaccine will:

« protect people from COVID-19
« enable us to lift restrictions in due course
« help us to return to a more normal life

There are 3 COVID-19 vaccines currently available, approved as safe by the
UK Medicines Regulator:

« Pfizer-BioNTech
» Oxford-AstraZeneca
« Moderna

In line with expert advice from the Joint Committee on Vaccination and
Immunisation (JCVI'), the NHS will make the appropriate vaccine available at
the right time for individuals.

Read the latest information on COVID-19 vaccination on Public Health
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SWANSEA UNIVERSITY DEVELOPING WORLD'S FIRST COVID-19
‘SMART-PATCH’ VACCINE THAT WILL MEASURE EFFECTIVENESS
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Just to let you know, i have put the senior management of the university on notice for coercion to com
against the students of this university, by highly recommending you take the experimental vaccine without giving
you informed advice on the number of deaths and adverse reactions to the drug. They did inform me they would
show the yellow card scheme but they still il to do this. They are in collusion to do students harm and are not
following the science. for detailed info on this follow www.ukcolumn.org Any staff who now fail to respond and
take action to this message will be added to the growing st of people who will face prosecution for these crimes.
YOU HAVE BEEN WARNED.
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Professor Huw Summers, current Chair of Nanotechnology
for Health and Head of the Multidisciplinary Nanotechnology
Centre at Swansea University, joins the Centre

for NanoHealth's existing Directors, Professor Steve Wiks
and Professor Steve Conlan, to take CNH into its next

phase of development.

‘The Centre, which was established five years ago,
combines nanotechnology with medical science to provide
opportunities to develop innovative solutions to the world's
challenge of detecting the onset of diseases at the earliest
stage.

New medical devices, processes and sensors can be
designed, manufactured, functionalised, tested and
evaluated for point of care, near-patient and in vivo
applications.

‘The Centre was buit specifically to support companies
throughout Wales, as well as intemationally, and offers a
range of services from consultancy, research and
development, testing, prototyping to small batch
manufacturing.

Professor Summers, who is also a Senior Affiate Member of the Methodist Hospital Research Institute in
Houston, Texas, said: *| am delighted to be appointed as Co-Director at the Centre for NanoHealth. The
centre’s multdisciplinary approach is very exciting and enables us to offer companies a one-stop-shop in
meeting their business needs

“The extensive state-of-the-art equipment and facilties, combined with the breath of internationally.
renowned research expertise available is hard to match elsewhere.”

Professor Summers, who is based vithin the University's College of Engineering, brings with him an
extensive portolio of experience in business and research excellence.
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Over the last 20 years, he has been continuously involved with industry. Working in semiconductor
optoslectronics, he has been involved in collaborations with Agilent, Sharp Electronics, Motorola and IQE.

More recently Professor Summers has managed medically-related projects in close cooperation with GE
Healthcare and Merck Millpore.

For the last four years, he has been Director of the Swansea Knowledge Transfer Centre in Semiconductors
and Photonics, a £400K Welsh Government AdB project, which assisted more than 30 local companies and
led to more than £500 million of R&D grant capture plus £400K of commercial investment.

In addition, Professor Summers is intemationally recognised for his research excellence, which focuses on
two areas: metrologies for cell analysis (cytometry) and the development of nanoparticle-based diagnostics
and therapeutics (nanomedicine).

This work seeks to use physics and engineering approaches to cell population analysis, e g_ systems.
analysis of cell cycle progression or statistical mechanics on nanoparticle-cell interactions

Computational and statistical analyses are applied to large cell populations (> 100,000) with the enabling
technology being high throughput, high content cytometry (microscope and flow system based) and the
core aim to understand and quantiy cell heterogeneity

The use of nanotechnology is common throughout his research, which uses the customisability of micro and
nano-engineered structures to provide novel optical analysis and manipulation of living cells.

In the field of nanomedicine, Professor Summers' research team is one of only a handful developing
quantitative statistical assays for the assessment of nanoparticle dose in proliferating cell populations and
this has led to collaborations with a number of world leading groups.

“This is a very exciting time for the Centre for NanoHealth and we welcome Huw's addition to the team in
taking the Centre forward,” said Professor Steve Wilks, Co-Director of the CNH and Head of the University's
College of Science.

The Centre for NanoHealth (CNH) at Swansea University offers access to more than 50 academic staff
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The Centre for NanoHealth (CNH) at Swansea University offers access to more than 50 academic staff
from the Colleges of Medicine, Engineering and Science, Health Board (NHS) clinicians, and industry. This.
1600m2 purpose build open access facilty provides a technology and innovation base for SMEs in Wales
and beyond. To date CNH has initiated many collaborative projects with industry and other HEIS realising
more than £15 Million further investment.

The Centre is a member of several global nanohealth networks including leading The Celtic Alliance for
NanoHealth, the Aliance for NanoHealth, ETP nanomedicine and is a founding member of the Health
Science and Technologies Collaborative Innovation Centre with Soochow University and Biobay in Suzhou,
China.

Believed to be Europe’s first Centre for NanoHealth, the circa £22 million project was funded through £10
million from the European Regional Development Fund through the Welsh Government, Swansea
University, Abertawe Bro Morgannwg University Health Board, Welsh Government Department for Health
and Social Services and the Private Sector. Visit www swansea ac ukinanoheath

Fostad by Bathan Evans <b.w.evans@swansea ac.uk>
Thursday 18 January 2014.08.00 GMT
Swansea Universiy, Tt 01792 285048
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https://www.gov.wales/ser-cymru-iv-economy-minister-announces-10-million-support- arch-wales

Economy Minister Vaughan Gethmg has announced a new First published:
funding round worth £10 million over two years (2023 to 2024 and Last updated:
2024 to 2025) for the |ntemat|ona|ly recognised Sér Cymm

programme to help build a “strong and dynamic” sciel

research base in Wales.

« Economy Minister confirms £10 million investment for internationally
recognised Sér Cymru programme.

« Sér Cymru designed to build a “strong and dynamic” scientific research
base in Wales.

« Phase IV of the programme will focus on inspiring the next generation of
scientists and developing disruptive innovations to help solve the
socioeconomic challenges faced in Wales and the wider world.

« Programme is a vital component of Welsh Government commitment to
retaining and attracting talent, and further developing a highly skilled
workforce.

The Sér Cymru programme was set up to ensure science plays its full part in
supporting the economic and national development of Wales.

Over the past 11 years the Sér Cymru programme has adapted to align with
changing research, development and innovation drivers, which in turn have
responded to economic and health issues such as the aftermath of leaving the
EU and impacts of the Covid-19 pandemic. It has generated over £252 million
in research income as a return for £110 million investment by Welsh

22 May 2023
22 May 2023
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The Engineering Research Network Wales spans all of the Welsh universities and brings together researchers working

in the fields of engineering, technology and applied science. Our aim is to build research collaborations and shared
models of working, advocate for engineering in Wales, and facilitate engagement of the academic research community
with industry and the public sector. The network is supported by Sér Cymru and part funded by the European Regional

Development Fund, through the Welsh Government.

The first phase of our network ran from 2013-2019 as the Sér Cymru National Research Network (NRN) in Advanced
Engineering and Materizls. Over 60 R&D projects were delivered with funded support for 40 PhD students and 46
postdoctoral researchers in joint programmes with over 70 commercial partners. This investment leveraged over £20 g
million of additional research grant funding.

Phase 2 of the network runs until March 2023 and will involve capacity building and scoping of future support initiatives for Engineering in Wales.

Next phase of the Sér Cymru research funding programme - The Welsh Government consultation asking for views on proposals for the next phase of Sér
Cymru, ran until October 2022. It is anticipated that the programme will provide funding opportunities to enhance research capability and collaboration across
Wales.

To find our more, sign up for our Newsletter or get in touch with one of the team.

Management Team Tweets from @NRNEngineering

>

Director - Professor Huw Summers FLSW T3 NRN Engineering reposted
Learned Society of Wales X
@LSWalesCDAC... -Feb 13,2023

Huw is a Medical Engineer at Swansea University whose research interests cover the
application of nanotechnology for health, data analytics for cell biology and wearable sensors Successful Grant Scheme Up and Running
for human motion analysis. Previously he has worked on the development of photonic devices for 2023 - Up to £1000 Available

and semiconductor materials & micro-systems. Huw is strongly committed to collaborative

models for research, both across institutions and groups, and has led initiatives building Deadline: 3 March
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1. How effective are the Covid vaccines,
particularly against the Delta variant?

Trials and real world data have shown that after two doses the current vaccines offer very good protection against
Covid overall. They are particularly good at preventing the most serious illness, which could lead to admission to

hospital or death.

New analysis by Public Health England shows that two doses of the vaccines are highly effective (96% for Pfizer and
92% for Oxford-AstraZeneca) against hospitalisation from the Delta variant.

These are comparable with vaccine effectiveness against hospitalisation from the Alpha (Kent) variant.

The JCVI has recommended that some groups have a booster dose in autumn 2021 to help them retain their
immunity, maximising their protection against COVID-19 ahead of the tricky winter months.

Go to answer 13 under the previous section for more details.
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13. Will | need a booster dose, how do |
get one, when, which vaccine?

Please note that only NHS staff are being offered the flu vaccination at the same time as the COVID booster
vaccination in our mass vaccination centres (MVCs). If you are a member of the public eligible for a free flu

vaccination, please attend your GP surgery when invited.

UPDATE 16/11/21
Expansion of booster programme to ages 40-49 and second doses for 16-17 year olds not at risk

Minister for Health and Social Services Eluned Morgan has accepted the latest advice from the UK independent
body, the Joint Committee on Vaccination and Immunisation (JCVI).

16-17 year olds who are not in an at-risk group

Second dose 12 weeks or more following first dose (12 weeks or more following Covid infection for those who

. 6
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caught Covid after their first dose.)

Offers more durable protection and further reduces the risk of infe
tensive care admission.

n and serious illness, hospitalisation and

s too soon to give exact details on how this will be rolled out across Swansea and Neath Port Talbot. We will
update everyone as soon as we have more details.

Booster for 40-49s
Booster offered six months or more following second dose

s too soon to give exact details on how this will be rolled out across Swansea and Neath Port Talbot. We will
update everyone as soon as we have more details.

Boosters for 18-39s

JCVI to make a decision on this age group at a later date pending further evidence on vaccine waning in this
group. As most younger adults will have received their second dose in late summer or early autumn, they will still
have a high level of protection.

Go to this page for the full written statement on the JCVI announcement from Eluned Morgan.

Go to this page on the gov.uk website to read the full JCVI announcement on the expansion of the booster
programme to those aged 40 to 49 and second doses for those aged 16 and 17.

Why is a booster dose needed?

The JCVI, which advises the governments of the UK on vaccinations, has recommended a booster dose for certain
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Who gets an autumn booster?

Everyone who was eligible for vaccination in phase one of the programme - priority groups one to nine - should be
offered a booster at least six months after the second dose.

Below is a list of those who are eligible for a booster:

1. Frontline health and social care workers

2. Everyone aged 50 and over

3. Those living in residential care homes for older adults

4. Those aged 16 to 49 with underlying health conditions that put them at higher risk of severe illness from COVID-
19

5. Adult carers. All unpaid carers who were identified under priority group 6 in the first phase of the Covid
vaccination programme (when you had to register online as an unpaid carers) will be invited in order of receiving
their 2nd dose.

6. Adult household contacts of someone with a weakened immune system (also known as immunosuppressed
dividuals).





