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INTRODUCTION / CONTEXTUAL SETTING

Trinity College Dublin has released its strategic plan for 2009-2014. The vision of the University is
that A Trinity Coll ege Dublin wildl further strengd
C 0 n s e g uaactlreendssion is expressed as i t h r o urgdearahand teaching, we engage
students and society in the quest for knowledge seeking to achieve excellence in all that we
do and responding with creativity and imagination to the challenges and opportunities of a shared

futureo

Within the remit of the Strategic Plan 2009-2014, key elements include:
- the promotion of education, research and innovation as mutually reinforcing parts of the
whole;
- anincrease in student numbers by 15%;
- the reinvigoration of undergraduate education through curricular reform, broadening of
access and improvement of quality;
- In other areas, the University proposes to transform graduate education, consolidate and

grow our identified strengths in research and scholarships and enhance innovation.

Key capital el ements of the coll egeds strategid
- the Biosciences Institute;
- the Trinity Long Room Hub for the Humanities;
- the Social Sciences Institute;
- the Institute of Preventative Medicine and

- the consolidation of Engineering and Natural Sciences.

The Trinity Academic Medical Centre is a key component of the College strategy. Within this
context, although not explicitly mentioned in the capital programme for the strategic plan, is the

Wellcome Trust Health Research Board Clinical Research facility.
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Medical School Progress under the College Strategic Plan 2003-2008;
I'n drafting the Medi cal Cchoeogleddss asptprractaecghi ct

substantial progress made under the previous strategic plan of the University and the School.

This progress includes the following:

1. Establishment of a Division of Medical Education to co-ordinate and progress further
reform of the new medical curriculum, enhanced by attention to the value of learning
transfer as a mechanism to bridge the theory to practice gap and enhanced skills through
the use of special study modules and by a research thematic approach throughout.

2. We have endeavoured to increase our student numbers through innovation in the
development of new educational programmes at BSc and postgraduate level.

3. We are the leading Research School in Trinity College, contributing 17.5% of the total
College Research Income in 2008/09. Our research income has nearly doubled over the
| ast 5 year s from 8, 66273224544 mU i nn 2 2\We IBabded
increased substantially the quantity and quality of our research publications with
key publications in journals such as Nature, Nature Genetics, Nature Medicine, Nature

Immunology, Nature Nanotechnology and Science over the last few years. Research

development has benefited strongly by being t i ghtl vy aligned wi t h

strategic aims in the life sciences in areas such as immunology, neuroscience, cancer
and genetics.

4. Interdisciplinary research within the School has resulted in successful commercial spin-
outs including Opsona (Biochemisty and Medicine), Deerac (Physics and Medicine)
and Cellix (Physics and Medicine) with consequent translation into the knowledge
economy. We have actively worked to further develop the Bio incubator unit operational
in the I nstitute of Molecular Medicine at

5. We have also seen the development of new buildings including the Institute of Molecular
Medicine, the planned HRB Wellcome Trust Clinical Research facility and the
Biosciences Building encompassing the new Medical School facility.

6. Lastly, we have made substantial progress towards an integration of an Academic
Medical Centre (Trinity Health (Ireland) with the agreement of Trinity College Dublin, St.
Jamesbs Hospital and Adel aide and Meath

to work together in a new structure.
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Future challenges focus on consolidating gains and confronting new challenges based around the
Col |l egeds St r a20llgnhich isRtroagly gr@uded®in the challenges of the external
environment. The Strategic Plan 2009-2014 envisages the University as playing a critical role in
citywide and national leadership not only in education and research, but also in culture and the
economic revitalisation of the city. The School 6s strategy is ba

be a University of global consequence.

Medical School Perspective;

Typically external perspectives on the role of the Medical School focus on our contribution to the
medical and allied health professional education process and the quality assurance of the
degrees awarded to professional healthcare needs. However, the Medical School has a number
of other very significant functions which include:

1. Postgraduate Education and Training;
Research and Innovation;
Quiality led Patient Service;

Societal engagement through Communication Outreach and Policy;

a > w N

Contribution to the Knowledge Economy
In choosing an approach to the Strategic Plan, we have taken our lead from the Mission

Statement that Trinity College Dublin will further strengthen its reputation as a University of

global consequence. We believe that we can contribute to this vision in a number of ways:

In Education

e By creation of graduates recognisable because they possess the unique qualities of
scholarship, engagement and innovation associated with Trinity College;

e By producing innovative courses and programmes which are responsive to the
needs of society such as the MSc in Global Health, PhD in Global Health and the
collaborative PhD Scholar Programme in Health Services Research;

e By collaborating with Eurolife Universities in relation to flexible postgraduate
programmes;

e By developing links with international partners such as Michigan University and the

University of Makerere
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In Research
¢ Through focused excellence in areas of key strength;
e Through innovation in the Biomedical Sciences and in patient care;

e Through innovation with due consideration to contribution to the knowledge economy

In Patient Service

e By academically driven healthcare within an Academic Medical Centre;

e By constantly measuring outcomes and by innovating to provide better outcomes

In Policy
e By continuing to identify and target key policy needs emerging in Irish Health Care
(such as ageing, smoking etc);
e By grasping the opportunities to translate academic activity into policy outcomes;
e By taking a global view and addressing health problems on an international level as

well as on a national level

In External Relations

e By engaging with society and communicating appropriately about all our functions;
e By engaging with our cognate partners including for example partners in health

delivery, partners in non-governmental organisations and partners in industry

Medical School contribution to the vision :

We believe that we can contribute to this vision substantially in a number of ways:

o firstly by identifying key targets for delivery within the Medical School plan for the next
five years;

e by taking a focused approach in our areas of key strengths and in identifying new
areas of key strength for further development;

e by developing new structures which enable us to make rapid progress;

o finally by rewarding productivity and excellence within the Medical School through

appropriate deployment of resources
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SECTION 1 UNDERGRADUATE EDUCATION

Achievements;

Key achievements in undergraduate education over the last five years include:

1. The development of a new and innovative 5 year curriculum which fosters scientific
enquiry, ensures acquisition of skills critical for research, clinical competency and life-
learning and which is underpinned by the principle of service to our wider community;

2. Increased opportunities for interdisciplinary education between Medicine and the Allied
disciplines for the purposes of improving health outcomes and service delivery;

3. Development of intercalated masters degree programs in Biomedical Sciences that
build on our research strengths and ensure our most committed students exceed
international standards;

4. Development of new BSc programmes in Molecular Medicine and Human Health and

Disease in collaboration with the School of Biochemistry and Immunology.

The primary objective of the Medical School is to produce caring medical and allied health
professional graduates who will contribute to innovation and excellence in their specialty,
maintain a capacity for lifelong learning and exemplify the empathic skills required to address

the problems they face in their practice and in their engagement with the broader community.

In considering undergraduate education (Medicine, Physiotherapy, Human Health and Disease,
Radiation Therapy, Human Nutrition and Dietetics and Occupational Therapy) we identified an
opportunity to create graduates who are unique and can reflect the characteristic values of
Trinity College Dublin with its robust commitment to freedom of intellectual enquiry,

expression and the value of the individual.

The Trinity Medical Graduate will be distinguished by;
e Having a broad world view informed by an education which encompasses inter-
disciplinarity through engagement with humanities as well as within a broad range of
Biomedical disciplines and which provides a global perspective on determinants of

health and disease;
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Demonstrable excellence in their ability to communicate effectively with individuals and
externally with society;

A willingness to promote the health and wellness of the most vulnerable in our society;
A strong commitment to the ethical dimension of medicine and healthcare and an
ability to use a comprehensive framework to engage in ethical issues both in their
practice and in society;

Enhanced scientific literacy, knowledge and understanding of research
methodologies;

A willingness and capacity for leadership informed by an understanding of

management principles.

Within this context we have identified the following features as crucial for our curricula:

Inter-disciplinarity as a key component of education in medical and allied disciplines.
We specifically wish to strengthen graduate capabilities to utilise the interdisciplinary
approaches to research, learning, innovation and service delivery to solve healthcare
challenges of the future.

Additional flexibility should be incorporated into our curricula permitting the increasing
incorporation of student selected modules in the Humanities and in cognate
disciplines related to medicine. Such disciplines could include for example
nanotechnology, medical physics, economics etc.

An Innovative approach to further development of the curricula by increasing
opportunities for elective practice and broadening the range of experiences available to
students. We advocate an equally innovative approach to maximising the personal and
academic development of our students by encouraging outreach activities and
providing enhanced opportunities for supported apprenticeship and mentorship.
Students should have exposure to an innovation culture and to entrepreneurship at an
early stage and this focus should be reinforced through the research modules which they
take.

A societal component should reflect the major challenges both nationally and

internationally in health care.
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Solutions:

In taking this forward, we believe that the Medical School should be seen as the delivery

mechanism for our healthcare education and training across an undergraduate to post graduate

curriculum.

A requirement for a range of degree programmes which extend beyond the
undergraduate degrees in medical and biomedical sciences have been identified. Such
programmes include but are not limited to the following; MB/PhD programmes, MB/MD
programmes, MB/MCh programmes and MB/MSc programmes. Some such
programmes are already in existence, for instance the intercalated MSc in Biomedical
Sciences which is conferred with the MB degree. The undergraduate programme can
contribute to addressing global challenges by recognising the nature of such challenges
and by producing graduates that have the mindset and skills to meet such challenges in
the future.

An innovative approach to the design of new undergraduate courses in
interdisciplinary areas which meet societal needs

An increased relationship between clinical and basic skills will be key to the
development of graduates in basic sciences, allied professionals and medicine with the
capacity to confront complex problems.

We believe that we should be providing focused modular integration which recognises
synergy, reduces duplication and makes the best use of resources.

There should be a strengthened focus on quality assurance and improvement through
student and staff evaluation of the programmes.

There is a commitment to introducing new educational metrics and tools which include
assessments that measure our competencies. Such metrics could include innovative
metrics which might include patient input to the public perception of care.

Structurally the educational division is pivotal to progressing interdisciplinary education.
We need an overall School approach to our educational process and that the
educational division should be appropriately supported as an independently funded entity.

Teaching excellence should be linked to career promotion.
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Action Points:

1. Further develop appropriate support structures that are adequately funded to progress

interdisciplinary education and to implement the proposals.

2. Provide focused modular integration across related disciplines which recognise

synergy, reduces duplication and makes the best use of our resources at a school level.

3. Generate an action group to identify a range of degree programmes that extend

beyond the undergraduate degrees in medical and biomedical sciences.

4. Generate an action group to examine new offerings with regard to medical and allied

degrees e.g. graduate entry, accelerated degree etc.

5. Introduce Innovation as a subject in undergraduate medical and allied health

programmes.

6. Develop translational links between the clinical and basic skills to equip graduates

with the capacity to confront complex problems.

7. Provide the tools for lifelong learning. The fundamental tool for lifelong learning is

reflection. Studentsodé reflective thinnging
8. Introduce new educational metrics and tools which measure competencies.

9. Develop a mechanism that links excellence in teaching to a career promotion and
identification of reward structures for excellence in teaching, comparable to that

associated with research.
10. Examine in detail the concept for delivery and funding of an MB PhD programme.

11. Develop a robust and dynamic evaluation system.
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SECTION 2 POSTGRADUATE EDUCATION

Achievements:

Key achievements in Postgraduate education over the last five years include:

1

Increase in the range and depth of our postgraduate taught degrees.

Introduction of a number of integrated four year PhD programmes in Biomedical

Sciences.

Introduction of a HRB Health Services Research PhD scholars programme to
provide fundingfor6-8 heal t h servi ce r es eoadnated byP@M 6 s
UCC and RCSI.

Development of innovative PhD programmes such as the International Doctorate in
Global Health (INDIGO).

Participation in the DRHEA Biomedical Graduate Strand where our postgraduate
students avail of graduate modules at other institutions in the Dublin area, and

conversely, students from other colleges take postgraduate modules at Trinity College.

Development of an integrated European platform for our Masters Degree in
translational and experimental medicine with our Eurolife partners i.e. Eurolife Joint

Programmes in Translational and Experimental Medicine.

Development of plans towards a new approach to the development of joint PhD

programmes at a European and International level.

Development of a research exchange programme for graduate students and post-

doctoral fellows with the University of Michigan, Ann Arbor and INDIGO partners.
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Objectives;
In considering postgraduate education and the requirements of the College Strategic plan we

identified the following objectives;

1. There is a commitment to increase the flexibility of our taught course provisions.

This includes the offering of single modules where this is appropriate. This approach is
likely to encourage a new cohort of students to participate into postgraduate education
who would not consider committing to a full degree programme, and will facilitate lifelong
learning. In some instances single modules could be eligible for CME credits as well as
ECTS credits. It is envisaged that ECTS credits awarded for single modules could accrue
towards a postgraduate degree at a later date, should candidates choose this course of

action.

We should offer our existing Masters programmes on a more flexible basis where

credits towards a Masters can be accrued over a 4 year period.

We should develop a new flexi Masters Programme in Medicine utilizing the recently
developed modular structure, and as part of this programme students should be offered
the possibility of taking modules from programmes inside of and outside the School of
Medicine (e.g. Modules in areas such as management (included in the Health Policy

Management Programme), computer science etc).

2. The delivery of our taught postgraduate programmes should be more efficient.

This could be introduced through module sharing which is important for new courses

such as the proposed flexi Masters in Medicine which is proposed at the present time.

We should also look at rationalization of our existing postgraduate courses in order to
prevent duplication of effort, and this will be facilitated via recently developed modular
structures. In the first instance laboratory medicine, physical medicine and psychiatry

have been identified as areas where this could occur.

Improved management of taught courses that have consistently had low student numbers.
This should be affected through either revitalising and/or restructuring such

programmes or discontinuation.
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4. 1t is crucial that we further develop an e-learning distance education platform. This
process has commenced in the Masters for Global Health. This would continue to
facilitate individuals in employment and would also facilitate a flexible inter-disciplinary

approach.

5. In developing further PhD programme training within the School we should develop specific
modules and generic skill training which should be available to all PhD students. We

should also investigate new flexible ways of funding integrated PhD programmes.

6. It is crucial that we develop new postgraduate courses in areas of research strength
which are aligned to research centres or institutes. Such courses will include structured
PhD programmes and taught MSc programmes, the societal dimension of such research

programmes should also be incorporated into the development of such courses.

7. The facilitation of lifelong learning and continuing medical education is an important
consideration for the School. The School is investigating how this might be delivered with e-
learning support.

Solutions:
1. Increasing flexibility of our taught postgraduate courses

The development of a University book of postgraduate modules should be pursued with

Graduate Studies Committee.

1.1 We should offer Masters Programmes on a more flexible basis allowing students to
accrue modules towards an MSc/Diploma over four years.

1.2 We should also propose 30 ECTS postgraduate certificate options to the Graduate
Studies Committee.

1.3 We should look at incorporating modules at an inter-School and inter-disciplinary
level for example including modules from Business and Computer Science, Engineering

and the Humanities.
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Introduce efficiency into the provision of courses

It is crucial that we systematically review and rationalise our taught course provisions. This

could be done by organisation of taught course into blocks of courses united around a common

theme and the appointment of a leader for this theme with the intention of introducing

rationalisation through consensus. Such an approach increases the viability of existing courses

with low numbers and also permits us to identify courses which are low in numbers and which

should be discontinued.

3. Development of an e-learning and distance education platform

The development of a platform is necessary and could be developed as follows:

4.

3.1

3.2

3.3

3.4

Engage with CAPSL on the development of an e-learning and distance education
platform.

Engage with organisations delivering e-learning to develop best practise in this area.

It is also proposed that we develop and recruit an e-learning specialist in the School or
Faculty to develop this area. Such an individual could be recruited under for example

curricular reform funds, a cross departmental initiative or using Faculty strategic funds.

Ensure that suitable facilities are made available to facilitate e-learning and distance

activities.

Further development of PhD programmes in the School

4.1

4.2

It is clear that generic skills modules are available and discipline modules are available
within the individualmas t er 6 s programmes and exi stin
that PhD students are encouraged to take modules from taught MSc programmes
and also that we engage with the innovation academy on innovation and generic skills

training.

It is important to develop and encourage new courses in areas identified as areas of
research strength, and where there is a clear student demand. Inter-disciplinary
courses can be developed which map to existing modules or which require entirely new
modules for development. It is crucial that we identify academic champions to lead

such new programmes.
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Postgraduate Education Action Points:

It is important that we develop appropriate support structures for the implementation of the
proposals. Such support structures could include a Programme Manager with responsibility for
postgraduate course rationalization. Identify and develop five programmatic areas within the
post-graduate MSc area each with an academic champion/leader responsible for collating
activities in this area. Changes to the existing academic structures in the School will be required

to facilitate this.

1. Embrace a flexible approach to post-graduate programme delivery. Such an
approach could include a mentorship model

range of modules appropriate to their personal career development.

2. Generate appropriate IT supports for the delivery of flexible postgraduate
programmes.
3. Develop the Book of Modules with a programmatic focus incorporating modules

where appropriate from outside the School.

4, Develop an MD Research Programmet o i ncl ude subjects s
data analysiso and fAintellectual property
5. Further develop a distance learning platform either autonomously or in partnership

with other external institutions.

6. Further develop our integrated PhD programmes. The development of funding

streams for such programmes is absolutely critical.
7. Further develop generic skills modules for our PhD programmes.

8. Generate a formal liaison with the research committee with perhaps a subgroup

looking at the strategic areas for future interdisciplinary course development.

9. Develop an Implementation Sciences Masters Programme.
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SECTION 3 RESEARCH & INNOVATION

Achievements:

Key achievements of the Medical School over the last five years in Research and Innovation

include:

1. The development of a focused approach to research in the biomedical sciences with an
emphasis on Immunology and Infection, Molecular Medicine, Neuroscience, Cancer,
Population Health and Genetics. Other emerging areas include Bioengineering and
Nanomedicine.

Doubling our research income with continued growth expected (Figure 1).

3. The attraction of a seriesof wor | d c¢ | ansl theirRlévélapment within the Medical
School.

4. The development of a major role for the Medical School in our research institutes
including Trinity College Institute of Neuroscience, Institute of Molecular Medicine, the
Biomedical Sciences Institute and the Wellcome Trust /HRB Clinical Research Facility.
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COLLEGE SCHOOL
2008/09 2008/09
SFI 34,825,115 SFI v 2,827,268
HRB 8,576,535 HRB 5,003,091
EC 5,627,985 EC 418,266
IRCSET 5,074,649 IRCSET 128,197
El 4,649,661 El 147,545
Government and agencies 4,557,327 Government and agencies 299,622
Sundry 3,466,440 Sundry 328,333
HEA/PRTLI 3,139,336 HEA/PRTLI
Trinity Foundation 2,852,933 Trinity Foundation 1,350,403
IRCHSS 2,070,249 IRCHSS 19,629
Pharma 1,491,887 Pharma 30,755
Not for Profit 1,413,147 Not for Profit 551,130
Wellcome 1,281,753 Wellcome 357,862
EPA 1,173,808 EPA
Irish Cancer Society 497,125 Irish Cancer Society 464,227
HEA 348,303 HEA 43,198
HSP 277,104 HSP 93,074
Start up 260,674 Start up 29,100
EU Other 254,287 EU Other 69,723
HSE 180,758 HSE 99,409
CRC 61,656 CRC
Haughton 61,622 Haughton 61,622
Total 82,142,354 Total 12,322,454

Figure 1: Research Income School of Medicine & College (Sourced from Green book -

Research accounts - Direct Expenditure)
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Research Expenditure of School of Medicine compared to College 2004/05 7 2008/09

2004/05 2005/06 2006/07 2007/08 2008/09

Total College 62,199,848 59,723,841 80,879,079 74,579,595 96,356,565
School of Medicine 8,898,781 9,145,886 11,229,621 13,317,022 14,999,198
Challenges:

The challenges facing the Medical School are as follows:

1. The attraction, development and retention of wor | d c | & |rs endrdnent which
has become increasingly restricted

2. Diversification of the funding sources to enhance our funding capacity in non-
traditional areas
The strengthening of the research institutes in terms of both governance and outputs
The promotion of quality and quality metrics in terms of resource allocation
The development of multidisciplinary research consortia directing research which
engage multiple strands within the school, in partner schools and more broadly at a
national or international level.

6. Intellectual property generation and management i the challenges in ensuring that
researchers are informed and educated regarding the processes involved in IP generation

7. The development of new research infrastructure beyond what is currently planned : -
the identification of new frontiers in research and the development of a forward look
approach. Support mechanisms that have implementation or action components should
be developed which should facilitate an increase in research revenue.

8. Curricular innovation in undergraduate education including research led educational
process, delivery of generic skills and delivery of innovation skills for independent

research.
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Overarching approach to Research

Given the wide range of excellence within Biomedical research in Trinity College Dublin and the
potential for relationships with strong external stakeholders including Biomedical and

Information Technology Industries t her e i s a capacity t o posi

Laboratoryéo.

Research in strengthening health systems and innovative approaches to translating research into
policy and practice through strong engagement with policy makers at the global level is also a

strength that can be built on to deliver proven health interventions where need is greatest.

Within this context there could be a number of nodes at a national level corresponding to

individual components of the matrix shown in figure 1.

COHORTS

Childhood Cancer | Immunology / Neurosciences Heart Disease Genomics
Inflammation

Aging Cancer | Immunology / Neurosciences Heart Disease Genomics
Inflammation

Obesity Cancer | Immunology / Neurosciences Heart Disease Genomics
Inflammation

Developing Cancer | Immunology / Neurosciences Heart Disease Genomics

Populations Inflammation

It is suggested that the grand challenge themes should address key health areas related to
arenas in which Trinity would also wish to have a policy input. In order to affect this we need to
engage with policy makers and in addition develop new informatics around health

outcomes and policy research.

Informatics is an over arching theme in research at all levels and this should include patient
outcome research and epidemiological and population based research. Nanomedicine could

also feature as an over-arching theme.

Within this context the School feels that one powerful approach to the development of our
research capacity is to generate responses to Grand Challenges at a global level. Such Grand

Challenges provide the following advantages:-

Firstly they can be constructed in such a manner as to provide both inclusivity and a stimulus

to inter-disciplinarity.
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Secondly Grand Challenges have the capacity to unite efforts all the way from molecules to
policy and that in this context engage disciplines spanning molecular and cell biology to

Physiotherapy & Occupational Therapy and the implementation of enhanced health care.

Thirdly, the Grand Challenges also provide a powerful focal point for School activity which
are externally visible and greatly enhance the international prestige of the School. In this context
Grand Challenges have to be built on existing strengths and have to align to health service

delivery and also have to have a critical mass in terms of personnel and funding.

A number of themes are identified within this document which are not exclusive. The final themes
will be identified through a process of evaluation of existing and future research strengths.
This evaluation will also include the capacity to create Town Hall meetings in order to enable

people to address their views on these subjects.

The College Research Strategy is focused on

grand challenges maps to the university policy of sustainable society.

Grand Challenge 1:

To develop new strateqgies for the diagnosis and management of patients with

brain disease

This strategy covers the areas of both neurodegenerative and neuropsychiatric disease in
which the Medical School and University have great strengths. The intention is to create a
cohesive force within the Medical School allied to other Schools within the College which is
capable of delivering new ways of treating both neurodegenerative disease and neuropsychiatric
disease. Such an approach will take a clas si ¢ a | mol ecul ar medi ci
strategy allied to strategies in terms of analysis of cognition, imaging and behavioural
modification as appropriate to produce substantial effects on the management of such conditions.
In addition, this approach will also take on board the external societal influences which relate to
the pathogenesis and manifestations of such conditions, both in terms of pathogenesis and in
terms of management and therapeutics. We intend to produce a cohesive process and
programme which will substantially affect and impact the management of patients with brain

diseases at a national and international level. The Biomedical Sciences Institute will begin
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to focus on how we can apply the knowledge gained from genetics to the development of new
understanding of mechanisms and the development of new therapeutics. Allied to this, the
research within the TCIN will link both genetics, imaging and behavioural modification in
order to produce strategies which are capable of modifying disease. Lastly, our allied disciplines
will work strongly and cohesively to produce a new understanding of the physical and social
ways in which the disease pathogenesis and course can be influenced.

Allied to this will be a coherent approach in the area of ageing. Within the process of ageing, we
encompass normal ageing processes, development of cardiovascular disease and
development of neurodegenerative disease. The School of Medi ci ne
has the capacity to generate new ways of looking at the ageing process with the intention of
making Ireland the country which has the highest quality of research into ageing, and also
ultimately making Ireland the country which has the best processes in place to manage ageing.
Such research will include not only longitudinal studies, imaging studies and molecular studies
but also the development of new bioengineering approaches to successful ageing. Ageing might
represent a separate grand challenge in itself. The diagram below demonstrates the
interconnectivity between Ageing and Brain Diseases.
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Interconnectivity between Ageing and Brain Diseases

BRAIN

DISEASES

Social Policy
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Grand Challenge 17 To develop new strategies for the diagnosis and management of patients
with brain disease

Gerontology PHPC Imaging Nano Psychiatry Cell Biology Neurophysiology Pharmacology Occupational Therapy Physiotherapy Health
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