Dr Sinéad Keogh - Director Medtech & Engineering - Ibec

As an Ibec Strategic Business Lead, Sinéad is responsible for heading
up a designated Strategic Business Unit within Ibec, providing support,
development and leadership across an SBU. Her role is to support Ibec
the business, in delivering its strategic goals and priorities. She also
leads the Ibec Medtech & Engineering Sector Group which represents
the interests of a range of sectors across medtech and engineering. A
number of Government Funded Skills Networks; Skillnets,
Apprenticeship and Springboard+ fall under her remit.

Sinéad currently sits the Advisory Industry Board for Enterprise

Ireland funded BioInnovate Ireland and the Governance Board for Science Foundation Ireland funded
Irish Photonic Integration Centre (IPIC), and the EU National Associations Committee at Medtech
Europe. Prior to Ibec Sinéad held technical roles at 3Com Technologies and Ericsson LMI and lectured
part time at DIT Kevin St for 6 years. She holds a Ph.D. in the Physics of Molecular Materials/
Nanotechnology and B.Sc. (Hons.) in Applied Physics, DIT Kevin St
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 Ibec overview

 Medtech sector overview
 Manufacturing 4.0 & 5.0

* Innovation medtech & pharma

 Convergence of medtech & pharma
. BioPharmaceutical sector in Ireland
. Drug-Device combinations
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What are medical technologies?

Medical technologies are products, services or solutions used to save and improve
people's lives. There are over 500,000 product groups on the EU market
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The medtech sector In Ireland

Top 5 Global Hub

450+ companies (+/200+ Digital Health companies)
60% indigenous (Irish)

42,000+ working in sector

Innovation: R&D centres of excellence

Most Innovative: 14,200 EU patent applications in
2020 in EU, 5% highest per capita in EU

Manufacturing: 80% of the worlds stents, 75% of
the worlds knees and 40% of the worlds contact
lenses are produced

Segments of strength: cardiovascular, peripheral
vascular, orthopaedic, ophthalmic, respiratory,
diagnostic, neurovascular

Irish Medtech
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17 of the worlds top 20 medtech companies
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Companies are ranked according to sales reported for FY 2017, some may include non-device sales within a division, such as combination
products, drug delivery, software, or device-related services. Mpo.ie
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Medtech outlook

Mega Trends

Changing Customer

Connected Health

Convergence

:  Association
Ibec

International Lens

Demographics

Healthcare
spending
continues to grow

Value based care

Supply chain
resilience

Sustainability

Participatory health
trend and expectation

Shifting payer roles
and reimbursements

Personalisation of
health products and
services

- A growing focus on

preventative health

. The Connected Health

ecosystem combines
the products and
services

. The value of data lies

in the medical insights
delivered

Driving skills demand

Data Ownership,
Cybersecurity &
Trust

https://www.ibec.ie/connect-and-learn/industries/life-sciences-and-healthcare/irish-medtech-association/medtech-strategy-

Stakeholders roles
and approaches are
adapting

- Technology

convergence and
integration

Ecosystems key for
industry development

2025#:~:text=We%20believe%20that%20with%20the,as%20the%20key%20to%20success. (Irish Medtech Association Strategy 2025)

Global tax reform

EU regulation and
onshoring

FDA regulation and
US economic policies

. Trade in the East and

cost competitiveness

. Irish Medtech
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For Irish Business

Ibec Manufacturing Survey (2021)

99%

Three out of five
(59%) expect
investment in
environmental
sustainability to
increase.

93%

Half (53%) expect to
increase capital
investment

91%

Half (51%) expect to
increase investment
in digitisation /
advanced
manufacturing

44%

44% expect to
increase employee
numbers
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Manufacturing: Medtech Factory 4.0

Digitised (IT, Connected, Sensors,
AR/VR)

Intelligent (Al, Machine Learning,
Cloud, Data Analytics, Digital Twin)

Highly efficient (Automation,
Robotics)

Unit of One (Bespoke, personalised
- 3D printing to order)
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Manufacturing: Medtech Factory 5.0

Humans at the centre (quality of life,
redeploying staff, upskilling)

Sustainability (protect the ecosystem

and best use of resources)

Refining interaction between
humas/machines (Co-botics)




Talent development

Masters of Engineering in Digitisation of Manufacturing
« Database Design & Data Visualisation

* Cyber-Physical Systems & loT

e Manufacturing Automation & Robotics

« Data Analytics & Machine Learning

* Integrated Database Systems

« Digitalisation of Production

https://irishmedtechskillnet.ie/

Manufacturing Engineering Apprenticeship (Consortia led)
« 100 companies engaged across 5 Universities, 300
students enrolled.

e https://www.ibec.ie/connect-and-learn/industries/construction-
property-and-engineering/Manufacturing-Engineering-
Apprenticeships



https://irishmedtechskillnet.ie/
https://www.ibec.ie/connect-and-learn/industries/construction-property-and-engineering/Manufacturing-Engineering-Apprenticeships

The BiopharmChem sector in Ireland

e« 75+ companies
10 of the top 10 world’s Biopharma companies
o 12 of the top selling medicines manufactured

o €93 bn exported in 2020, accounting for over
63% of the total Irish exports

e $10 billion in new capital investment is being
made by the industry

e Over 60,000 employed directly and indirectly by
the sector



Innovation medtech & pharma

Medtech
1.

Driven by technology, device improvements are typically
available to users and patients within 18-24 months of
previous iterations

NPD is mid/low cost & mid/low risk
Multiple patents on medtech

Devices are by-and-large mechanical in nature and
have an inert effect on the human body.

Effectiveness relies on the skills and experience of the
physician using them, the quality of the hospital, and
many other factors.

500,000+ different types of medical devices are
produced globally

Innovation trends & enabling technologies: 3D
iImplants/bespoke, Robot assisted surgery, Al supported
diagnostics, Connected medial devices
(hardware/software/loT platforms/5G/mixed reality)

Pharma

1.

Medicinal products are pharmaceutically based and tend
to have longer product lifecycles, can take 10-15 years to
develop with improvements measured in decades

Drug Discovery is high cost & high risk
Patent protection on active ingredient

Pharmaceuticals are chemical in nature and are
designed to actively interact with the body’s metabolic
or immune system.

Pharmaceuticals either work or they do not.
Effectiveness is relatively straightforward to prove

20,000 medicinal products produced globally

Innovation trends & enabling tech: Cell & Gene
Therapies/Regenerative Medicine, Personalised and
precision medicine, Genomics and Connected
Health/Digital Therapeutics/Connected Clinical Trials,
3D, Al....




Drug-Device Combination products

DDD Combination Product: A product comprised two or more regulated components, i.e.,
drug/device, biologic/device, drug/biologic, or drug/device/biologic, that are physically,
chemically, or otherwise combined or mixed and produced as a single entity.

 Examples: transdermal Patches, Inhalers, Infusion Pumps, Drug Eluting Stents,
Antimicrobial Catheters

» Partnering companies can accelerate the development of sought-after therapies by
repurposing existing devices and drugs that have already been developed, tested, and

approved.

* The global drug device combination products market was valued at USD 118.13 billion in
2021 with (CAGR) of 8.8% from 2022 to 2030 expected

* Ireland has strong drug-device expertise, and a collaborative tradition across these
sectors from which to build further collaboration



Drug Device Companies in Ireland
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: DDD Partners:
Injectable DDD Injectable & Inhalation Indigenous DDD Pulmonary DDD

Merck: autoinjector
pen devices for
biologics

Pfizer: prefilled
syringes for vaccines

. Sanofi: cartridge fill
for insulin
autoinjectors

- Amgen: sterile fill
finish site with prefilled
syringes

- Allergan: various
devices for drug
delivery

- AbbVie: drug device
centre of excellence

. Becton Dickinson

:mfng syringes, pens,
needles

. West Pharma:

primary container &
delivery device

- Nypro: drug delivery

device centre of
excellence

- Avenue Mould (GW

Plastics):
manufacturing of parts
for inhalers/nebulisers

- Sanmina: glucose

monitoring devices

- Aerogen: novel

inhaler technology

Moll Industries
Ireland Ltd and
Fleming Medical:
manufacture and/or
supply basic DDD
such as syringes,
nebulisers, etc

- Synecco Ltd, Arrotek

Ltd, Outsource
Technical Concepts
and i360 Medical:
provide product
development services

- Teva: respiratory drug

- Mylan: respiratory
drug delivery devices

Implants
Boston Scientific

_ _ - Abbott Vascular
delivery devices

. Medtronic
- Amneal: respiratory _
drug delivery devices - Cook Medical
Bard (BD)
Ocular:

Bosh health (B+L)

- J&J Vison Care
Limerick

- Alcon Cork



Convergence of medtech, pharma and tech...
Digital Health (200 DH companies in Ireland)

Segments in the Irish Market

Digital Therapeutics

Precision Healthcare

Connected Medical Devices

Mobil Health & Wellness

Remote Patient Monitoring & Telehealth
Health Information Technology
Connected Health management

Data analytics and Cyber

© 0 N O Ok DR

Technology solutions & infrastructure

https://www.ibec.ie/digitalhealth



https://www.ibec.ie/digitalhealth

Digital Health in Pharma

Personalised healthcare/precision
medicine

» Personalized medicine is the process of tailoring
medical treatments based on the individual
characteristics, needs, and preferences of a single
patient.

» Precision medicine; personalised support, symptom
management and interventions; Clinical decision and
support solutions.

* Advances in genomics, medical imaging, and wireless
and mobile technology contribute to more effectively
align medical interventions with individual patients.

Examples: Tapa Healthcare DAC, Pfizer Healthcare
Ireland, Sanofi, Kids, Speech Labs, HealthBeacon.....

Market: The global precision medicine market reached a
value of US$ 61.0 Billion in 202, with market to reach
US$ 112.8 Billion by 2027, exhibiting at a CAGR of
10.1% during 2022-2027.

Digital therapeutics

» Digital solution for a disease, allows clinical teams to
assess, monitor and track the disease progression.

Example: S3 Connected Health partners with pharma
companies to develop digital therapeutics and digital
therapy management solutions for patients and clinicians in
areas including neurology, immunology, respiratory, and
cardiology. Working with Merck a digital solution for the
management of Multiple Sclerosis (MS).

Beats Therapeutics, patientMpower Ltd, SilverCloud Health

Market: The global digital therapeutics market is projected
to reach USD 13.1 billion by 2026, at a CAGR of 31.4%
during the forecast period




Research examples & partnerships

Research in Drug-Device Combination

Technological University of the teva
Shannon
_ . Teva Pharmaceuticals Ireland Developing inhaled bioengineered
e Next generation smart polymer materials for “ SEAM Research Centre have exosome therapeutics:
targeted drug delivery applications | d . tant role in th
e Development of smart materials for delivery of playea animportant roie in the -Consortium including OmniSpirant (gene
. . development ofpharmaceutica/ therapy), Aerogen (aerosol drug delivery),
biologics
) NUI Galway and CCMI (stem cell
e The Development of Novel Smart Melt Processed drug delivery platforms produced manufacture).
Drug Delivery Systems to control the Release by TEVA..” -Awarded €9.4m for a project to develop
Rate of Active Pharmaceutical Ingredients tailored aerosol delivery technology to treat

pulmonary diseases

e Development of Drug Eluting Biodegradable

Nanocomposite for Use in Coronary Stents

e Fabrication and In Vitro Evaluation of Novel
Polymer-Based Biodegradable Coronary Stents
Manufactured using 3D-Printing

e Materials Research Institute Principal T n d a”
Investigators are also funded partners through thmlnsmute
the Synthesis and Solid State Pharmaceutical
Centre (SSPC)




OU r #WhereDigitalHealthThrives

To enable Ireland to become a recognised global

V| S | O n hub for digital health, where companies can
develop and commercialise products, as well as

attract projects and investments.
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https://www.ibec.ie/digitalhealth

Strategic pillars

Our strategic pillars:
 Build awareness of the value of digital health products and solutions
v' Case studies on website, promoted on social media, conferences, webinars etc...
 Represent the digital health sector
v' Launching DH policy paper Q3: Calling for a national healthtech strategy, DETI
« Support the development of a worldclass talent pool for the digital health sector:
v Launching a future skills needs report for Digital Health in Q3 2022 funded by Connected Health Skillnet
v' Developing a 10 week immersive/intrapreneurship DH programme
v" Range of upskilling programme; software as a medical device etc...
e Build partnerships in the digital health sector
v" Ongoing Networking, Digital Health Brew

e Deliver industry foresight to members

e g bio harmachem R
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Digital Healthtech Webinar series with Tyndall
Connected Health Skillnet

03: Smart Drug Delivery, 30 June



Sinead Keogh, Director, Ibec Medtech & Engineering October, 2021
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