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Jason Hatton, Head of the Biology and Environmental Monitoring Office
Science Department, Directorate of Human Spaceflight and Robotic Exploration, European Space Agency
Jason.Hatton@esa.int

ESA Space meets Health Coordination Committee:
J. Hatton, V. La Regina, U. Straube, L. Surdo (ESA/HRE), A. Daniels , L. Diaz (ESA/TTPO)
A. Runge (ESA/TEC & TIA)
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space science human spaceflight exploration
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ESA Health Related Activities in 2016

 Excellent Progress in Coordination of Health
Activities
» Good coordination between Directorates
*Space meets Health Workshop (7Nov2016)
« Engagement with User Community

« Coordination with World Health Organisation

+ Council at Ministerial Level (C/Min) — Dec 2016
*ESA Programmes agreed with Member States
*Programme content & workplan
*Level of subscription

» Sustainable Development Goals addressed in a number
of programmes and identified in Space 4.0 overall Goal
of maximise integration of space into European Society
and Economy

http://esamultimedia.esa.int/multimedia/publications/Towards_Space_4.0,

http://www.esa.int/Our_Activities/Preparing_for_the Future/Space_for_ Earth/Sustainable_development with_a_littl
e_help_from_ space

http://www.esa.int/Our_Activities/Preparing_for_the_ Future/Space_for_Earth/ESA and_the_ Sustainable_Developm
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ESA Open Innovation Exchange: Goals -

« Increase awareness among stakeholders

Disrupt barriers to unlock resources

Innovation Ecosystems

integrate exploration (knowledge)

and exploitation {business)
ecosystems

Explore opportunities for partnerships
Address strategy for humankind’s benefits

Strengthen European collaborations to serve

Global Challenges

. Business Ecosystems
\ focus on creating
customer value

ESA

Open
Knowledge Ecosystems Innovation

focus on generating Exchange

*ESA Closed Habitats Forum, 9-10 -June 2016
 new knowledge and _ *Space for Inspiration, 14-15 September 2016
mhmw‘ ) <ESA Space meets Health Workshop, 8 Nov 201
‘ESA - ROBEX, 15 November 2016

...A pillar of the engagement strategy
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Open Innovation Exchange: =3 |
Space Meets Health Workshop LR

« Overall Goal: Engage with a broad range of stakeholders in health research, development and
industry to eliciting ideas for potential partnerships moving forward, and for reinforcing cross-
synergies space/terrestrial healthcare R&D and the transfer of medical know-how and
technologies for the benefit of both space exploration and society on Earth

+ 5 Thematic Areas (Splinter Groups)
Remote and autonomous healthcare monitoring and intervention

+ Advanced medical diagnostics and therapies, imaging, point-of-care and e-health
technologies

« Health issues associated with ageing and sedentary population
Genetics and personalised medicine
« Environmental risk assessment models, surveillance, protection and countermeasures

* Meeting attended by over 90 external participants representing a broad cross section of health
research, development and healthcare community

 Follow on actions

+ WebEX virtual meetings with 5 thematic splinter groups to further elaborate focus
areas and an action plan

« Follow up with all participants for feedback / recommendations

- Dedicated B2B with individual stakeholders where appropriate Partners

?"T N, World Health . medical
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ESA - WHO g« ‘*' UNITED NATIONS
Cooperation 3‘52'1‘,'1.2'2?.!}2 g S=27 Y Office for Outer Space Affairs

ESA / WHO Cooperation discussions initiated in late 2016

* Follow on and complimentary to UNOOSA Space and Global Health coordination; Space and
Global Health Expert Group, ISS Health Benefits (2014), UNOOSA/WHO/World Space Agencies
meeting (2015)

Three Focus Areas Identified by WHO
» Space science and technology for epidemic intelligence

« Space science and technology Health Emergencies
« Shaping the research agenda on Benefits of space science and technology to public health
WHO Focus areas mapping with ESA programmes and activities
Proposed technical side meeting at World Health Assembly in May 2017
ESA / WHO Cooperation Agreement to be elaborated
Next steps for elaboration of joint activities and projects with stakeholders?
« Joint ESA/WHO/Partners Workshop in late 2017 with stakeholders
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ESA and Sustainable Development Goals

) + ISS and Concorts ,
#~  GLEAN WATER SUSTAINABLE CITIES PEACE AND .
Eg\rfm »  Earth observation (EQyfT R Life Support A . Smart cities 0 wsnice Integrated
Tele-learning «  Water recycling . Int ted Applications
E ESA TIGER Apsl?ggtie() - 1 - Copernicus
Project : . . » Inspiration
EO Data O. _Mapplng, Air

« Global monitoring, + Applications 40 Reeoco Tife suppo 47 rARTNERSHIPS .
: «= CONSUMPTION o/ FORTHE GOALS artnership®
food security Research g Tt - Compact, low gcross P
* Nutrition +  Combustion t
| power systems programmes
+ Life support « ISS, Concordia with other
- Battery

GOOD sPaCe for Healt DECENT WORK AND App“cations 13 CLIMATE « ESA EO |ndustry and
HEALTH . Human & biolog ‘ ECONOMIC GROWTH Research ACTION Programmes institutions
Research « Start-ups » Copernicus
. Telemedicine, Telx /| e Tech Transfer - Polar region 3 ESA ACTIVITIES SUPPORTING
epidemiology Patents monitoring S T
QuALITY [ . Tndustry 4.0 « ESA EO

EDUCATION Education and INFRASTRUCTURE . Materials

H inspiration o, .
!J ' » Tele-education % $$;::2foell?gy
- STEM i

Programmes
- Copernicus | ‘
marine projed k?'jl/ﬁ\ . W Hllrﬂ : a

N . - cotion and 1U heues Applications and - ESAEO \\J)ma bt
inspiration Services for Programmes gy
. STEM - developing « Copernicus
( ,/ countries
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Human Spaceflight and Robotic Exploration:
SC|SpacE SC|ence, Appllcatlons and Exploration

" PARTNERSHIPS
m FORTHE GOALS

DECENT WORK AND INNOVATION AND
ECONOMIC GROWTH INFRASTRUCTURE

« Science and Applications programme uses a variety
of ground and space platforms for research

« 1500 scientists from across the world and Europe
involved in 200 projects. 60 industrial partners involved
in project

«  Support networks and interdisciplinary research

*  Microgravity Applications Programme to foster
applied research

* Research objectives until 2024 defined in science
roadmaps elaborated with science community relevant
to both Exploration and Terrestrial needs, several of

which address Health topics
ESA UNCLASSIFIED - For Official Use
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Human Spaceflight and Robotic Exploration

Health Issues

Terrestrial & Space Exploration:

« Cardiovascular, Bone Muscle, Immune system
« Radiation biology and protection

« Countermeasures :
- Diagnostic techniques, medical monitoring, technology &

Dose (mGy/d)
24

1.8
1.3
07
0.14

— 0 b =™ = := "Il -5 == Bl T 2 g2 I+l European Space Agency



Human Spaceflight and Robotic Exploration

ENVIRONNEMENT

E International

Regenerative Life Support Systems
Terrestrial:

« Food production in confined environment

« Water Purification / treatment techniques
Space Exploration:

« Life Support Elements for Deep Space Habitat

100 innovative
climate solutions
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Human Spaceflight and Robotic Exploration

9 INNOVATION AND PARTHERSHIPS

Space Medlcme Ofﬂce EOR N 1 %5

<

( . Visual Impairment Increased
Intracranial Pressure

Application

Optic

S/

HIRE-AM, UST
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 Transversal activities — Pivotal role in ESA’s health-related activities

Health in Space (for Astronauts) via technological development

§ -+ To prevent & manage medical emergencies during manned missions
8 (Needs provided by MEDical OPerationS team)

« To preserve & protect astronaut’s psychological, physiological &
physical capabilities (musculoskeletal, cardiovascular, neurovestibular...)
via countermeasures and physiological monitoring systems

- To provide instruments / critical technologies for supporting scientific
experiments and research

Technical & Quality Management -

Supporting ESA projects where Space is used for Health on
the ground (for Citizens)

» Provision of knowledge and experience on medical technologies
and processes for health-related activities sponsored by other ESA ‘
programmes (e.g. HRE, TIA) ‘

» Expertise covering the whole medical chain (prevention,
ESA URQIQBHIEEDI FFgr oditaigeosis & treatment)
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Telecommunlcatlons & Integrated Applications

hovey 3 B MW GROWTH 0 Neaviines 16 55 17 Beneaons
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ESA’s Telecommunications & Integrated
Applications programmes have a dual purpose:

a DECENTWORK AND 9 INNOVATION AND REWI‘.EII

« To enhance the competitiveness of Industry
by means of Research Development and
Innovation of Satcom products, services and
applications

» To contribute to the resolution of problems
that affect the European Institutions and the
European society at large

ARTES - Advanced Research on
TElecommunication Satellite Systems

(Optional programmes)

« ARTES IAP: user driven + 2 space assets

: _ Telemedicine represents more than
o UNARTE C& -%a'ELEIUStry driven + satcom based 50% of ESA’s 180 heamé%ﬂ%?)o@%?e Sice 14
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Telecommunications & Integrated Applications -

In close ... foster the
partnership with utilisation of
end users ... existing space

capabilities ...

Operational
& reliable

(Integrated
Applications
Promotion)
operations
... through
integration of
space with
non-space
technologies ...

... to develop
sustainable
applications

and services.

space science

technology

IAP MISSION: Space for Daily Life incl. Space for Health
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Telecommunications & Integrated Applications
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Fighting Ebola with a transportable
connected biological laboratory

- B-LiFE (ARTES IAP)
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Connected ambulances - SATCARE (ARTES C&G)
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Improved Breast Cancer §
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DECENT WORK AND INNOVATION AND PARTNERSHIPS
EBI]IIUMIE GROWTH INFRASTRUCTURE FOR THE GDALS

Technology Transfer Programme Office
Mission -

/o,, @ Inspire & Facilitate

SPACE
Strengthen European
TECHNOLOGIES Capabilities

by identifying new business
opportunities for providers of
space technology
and systems as well as enhancing
its know-how and competitiveness

the use of space technology,
systems and know-how for non-
space applications

Boost Local Economy

by creating jobs, investing in start-
ups and supporting sustainable
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