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Lead Professors

Professor Graham Richards

REERF=EL,
FRRFAUFRER,
RRFEMEREGE,

2018 elected a Fellow of the Royal Society (FRS)
2018 Richard J. Bolte Sr. Award, Science History Institute
2010 Co-Vice-President of the Royal Society of Chemistry

2004 Award of the American Chemical Society for Computers in
Chemical and Pharmaceutical Research

2001 Commander of the Order of the British Empire, Queen's
Birthday Honours

1996 The Lord Lloyd of Kilgerran Award, Foundation for Science
and Technology

1998 Mullard Award, Royal Society
1972 Marlow Medal, Royal Society of Chemistry

2013 Royal Medal, Royal Society
1994 Michael Faraday Prize, Royal Society

1992 elected a Honorary Fellow of the Royal Society
of Edinburgh (FRSE)

1987 Ellison-Cliffe Medal, Royal Society of Medicine
1974 elected a Fellow of the Royal Society (FRS)

Professor Sir Walter Bodmer
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S N3

Professor Sir Mike Brady

*

REEFHFHRL,
REEXFEEL,
REERTIEbRT,
Bk

2008 elected a Fellow of the Academy of Mediical
Sciences (FMedSci)

2000 Faraday Medal, Institution of Electrical Engineers (IEE)

2000 Millennium Medal, Institute of Electrical and
Electronics Engineers (IEEE)

1997 elected a Fellow of the Royal Society (FRS)

1992 elected a Fellow of the Royal Academy of
Engineering (FREng)

2017 Walter B. Cannon Award, American Physiological Society

2015 appointed a Dame Commander of the Order of the
British Empire (DBE)

2013 Croonian Medal, Royal Society

1999 elected a Fellow of the Royal Society (FRS)

1999 elected a Fellow of the Academy of Mediical
Sciences (FMedSci)

Professor Dame Frances Ashcroft

REERFEMEL,
REEFM AL,
REFBEPERGE,
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Professor Brian Cantor

REERTERRT,
RRBEHERGE,

2013 Commander of the Order of the British Empire,
2013 New Year Honours

1999 elected a Fellow of the Institute of Physics (FInstP)

1998 elected a Fellow of the Royal Academy of
Engineering (FREng)

1993 Rosenhain Medal, The Institute of Materials (IOM3)

1993 elected a Fellow of the Royal Microscopical Society

1989 elected a Fellow of the Institute of Materials (FIMMM)



Proposed Topics

e Social Determinants of Health

® NHS Systems in Various Countries: The
United States and Germany

® Omics Tools and Techniques Used in
Translational Research

e Development of Oncological Imaging

e Haematopoiesis: From Normal to the
Disease State

e Macrophage & Anti-microbial Activity
e Computer-Aided Drug Design
e Drug Development and Clinical Trials

e Cell biology: Evolutionary Perspectives
on Cancer and Ageing

e Neurodegenerative Diseases: The
Coming Epidemic

e Biomedical Engineering: Tissue
Reconstruction and Angiogenesis

e Deep Brain Simulation and testing
Development in Parkinson's Disease

e [thicsin and for Healthcare Markets

This course is for students of:

Medicine, Biology, Chemistry, Life and
Biosciences, Genetics, Psychology, Public
Health, and other related fields.

| Module A

Medical and Life Sciences
EFE54%aRFE

Module Description

Why do people get cancer? What happens to the brain
when we get older? What is checkpoint therapy? Can
stem cells be used to cure any disease? Is biodiversity
really so important?

This module provides in insight into the hottest

topics in medicine, health related subjects as well as
environment. The greatest brains in the field will guide
the students through the intricacies of medical and
biological research, paying particular attention to the
latest technology developments in gene-editing and
oncological imaging. Students will investigate the
processes involved in neurodegenerative diseases and
oncology as well as will analyse the steps necessary in
clinical trials and drug development. The course offers
a preview of how interdisciplinary teams are the only
way to advance biosciences and offers a comprehensive
framework in translational medicine. Students will also
examine various models of healthcare systems, discuss
ethical issues related to bio/medical research matters
and will analyse the complex interrelationships between
humans, resource use, and natural environment,
including cause/effect relationships and placing the
issues within wider debates on sustainability.

Learning Outcomes:

e Develop understanding of the state-of-the-art tools
and techniques in bio/medical research.

e Appreciate the importance of interdisciplinary teams
in cutting-edge developments.

e Fxplore the ethical and regulatory issues in research.

e Understand the complexities of cancer research and
neurodegenerative diseases.

e Have insight into the role of nanotechnology in bio/
medical applications such as vaccinations, drug
delivery or cell cultures.

e Investigate latest changes in population ageing and
its impact on societies.

-8-



Proposed List of Lecturers (Partial)

B Prof. Graham Richards

Fellow of the Royal Society, First Chairman of Chemistry at the University of
Oxford. He also founded Oxford Molecular, a scientific software company that
at its peak was worth £450m and helped set up Oxford University Innovation,
Oxford's technology transfer company that has brought approximately 60
spin-out companies into existence.

Prof. Sir Mike Brady

Fellow of the Royal Society, Fellow of the Royal Academy of Engineering,
Fellow of the Academy of Medical Sciences, Professor in the Department of
Oncology. Professor Brady was Deputy Chairman of Oxford Instruments plc
from 1994 to 2014. He was awarded the Faraday Medal for the year 2000, and
a Third Millennium medal of the IEEE.

Prof. Sir Walter Bodmer

Fellow of the Royal Society, Honorary Fellows of the Royal Society of
Chemistry, Fellow of the Academy of Medical Sciences, Professor of Genetics
in the Department of Oncology (Medical Sciences Division) at the University
of Oxford, and Head of the Cancer and Immunogenetics Laboratory at the
MRC Weatherall Institute of Molecular Medicine, Oxford.

Prof. Sonia Antoranz Contera

Professorial Fellow of Green Templeton College, and a Professor of Biological
Physics at the University of Oxford Physics Department. Her work lies at the
interface of physics, biology, and nanotechnology. She was the founder,
director and co-director of the Oxford Martin Institute of Nanoscience for
Medicine at the Oxford Martin School.

Prof. Paul Fairchild

Fellow of Trinity College, Co-Director of the Oxford Stem Cell Institute. His
current research draws on his background in immunology and interest in
stem cells to develop new approaches to the treatment of a broad range of
diseases with an immunological basis: indeed, his recent work has led to
several patents and on-going clinical trials for the treatment of lung cancer.

Prof. Chrystalina Antoniades

Official Fellow of Reuben College, Associate Professor of Neuroscience in the
Nuffield Department of Clinical Neurosciences at the University of Oxford, the
Chair of the Clinical Neurosciences Society. Professor Chrystalina Antoniades'
interest lies in examining the neurobiological relationship between visual
perception and art.

Prof. Dame Frances Ashcroft

Dame Commander of the Order of the British Empire, Fellow of the Royal
Society, Fellow of the Academy of Medical Sciences, Research Professor in the
Department of Physiology, Anatomy and Genetics at the University of Oxford,
Professorial Fellow of Trinity College, University of Oxford. Her research
focuses on ATP-sensitive potassium (KATP) channels.

-9-



Proposed Topics

e Multicomponent High-entropy Materials
— Cantor Alloys

e Mathematical Modelling: Art of Problem
Solving

® Renewable Energy for a Low-carbon
Future

e Conservation laws. Noether's Theorem

e Particle Accelerators: From Making
Higgs Bosons to Curing Cancer

® Human-Al Interaction: Digitalisation and
Collective Action

® Transportation: Future Powertrains

¢ |ntelligent Manufacturing of
Personalised Products

® Modelling Sports Dynamics
® The Role of Big Data in a Smart City

® The Dark Side of the Force: Dark Energy
and Dark Matter

This course is for students of:

Engineering related degrees, Material
Science and Technology, Physics,
Mathematics, Transportation, Space
Science and Technology, Computer
Science, Artificial Intelligence, etc.

| Module B

STEM: Maths, Physics, Computer
Science and Engineering
STEM: #%F - 4738 - 18 - T2

Module Description

How will big data drive future smart city innovation?
What is the best path to a low carbon future: solar,
wind or nuclear? How will Artificial Intelligence
enable rapid and stable intelligent manufacturing of
personalised products?

Students will explore ways to apply creative reasoning
and science to solve real problems while crossing
traditional boundaries of disciplines. As disciplines
converge into new hybrid fields students engage with
the highest-level academicians and leading experts
who invent and research the cutting-edge solutions
of the modern world. This programme focuses on
practical aspects of mathematical modelling, physics
and engineering, asks questions about the worth of
technology transfer and encourages students to find
missing links between everyday phenomena..

Learning Outcomes:

e Have the requisite knowledge and understanding
to make their own critical scientific assessments of
currentissues.

e Develop critical thinking skills necessary for
mathematical modeling.

e Develop an understanding of the scale of the Universe.

e Describe and apply the principles of Constructor
Theory.

e Gain insight into quantum computing and
nanotechnology for a variety of applications.

e Comprehend the historical evolution of Newtonian
mechanics and its place in contemporary world as
well as in the future.

-10-



Proposed List of Lecturers (Partial)

B Prof. Sir Mike Brady

Fellow of the Royal Society, Fellow of the Royal Academy of Engineering, Fellow
of the Academy of Medical Sciences, Professor in the Department of Oncology.
Professor Brady was Deputy Chairman of Oxford Instruments plc from 1994 to
2014. He was awarded the Faraday Medal for the year 2000, and a Third
Millennium medal of the IEEE.

Prof. Artur Ekert

Fellow of the Royal Society, Professor of Quantum Physics at the Mathematical
Institute, University of Oxford. He was awarded the 1995 Maxwell Medal and Prize
by the Institute of Physics, the 2007 Hughes Medal by the Royal Society and the
2019 Micius Quantum Prize. His research extends over most aspects of information
processing in quantum-mechanical systems.

Prof. Brian Cantor

Fellow of the Royal Academy of Engineering, Commander of the British Empire.
Professor of Materials in the Department of Materials, Former Vice-President of
the Royal Academy of Engineering. He was awarded the Rosenhain and Platinum
Medals of the Institute of Materials, Minerals and Mining. He has published over
300 papers and books, given over 100 invited talks in more than 15 countries.

Prof. Harish Bhaskaran

Professor of Applied Nanomaterials in the Department of Materials, EPSRC Fellow
in Manufacturing. Heis an inventor of phase change photonic computing and
continues work in establishing the field. His work has been featured widely over
the last several years in Science, Nature, The Economist, MIT Technology Review,
Fortune, Wired, BBC etc.

Dr Julian Dye

Departmental Lecturer at the Institute of Biomedical Engineering (IBME),
the Director of Research in the RAFT Institute. Dr Dye established a research
programme to develop a new approach to skin reconstruction, inventing an
artificial skin material called ‘Smart Matrix’ , a pro-angiogenic synthetic
dermal replacement.

Prof. Dino Sejdinovic

Professor at the Department of Statistics, Turing Fellow of the Alan Turing
Institute. He is broadly interested in statistical foundations underpinning large-
scale machine learning algorithms. Professor Sejdinovic conducts research at the
interface between machine learning and statistical methodology with a focus on
kernel and nonparametric methods.

Prof. Martin Bureau

Lindemann Fellow and Tutor in Physics at Wadham College, University of Oxford,
and Professor in Astrophysics within the Department of Physics, University of
Oxford. He is particularly interested in using observations and theoretical studies of
the gas, stars, and dark matter that make up galaxies to constrain their formation
and evolution.

Prof. Cameron Hepburn

Professor of Environmental Economics at the University of Oxford, Director of
the Economics of Sustainability Programme at the Institute for New Economic
Thinking at the Oxford Martin School. He is involved in policy formation, advising
various governments, the UN, the OECD and international financial institutions,
and is a member of the DECC Secretary of State's Economics Advisory Group.

-11-
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