


PREFACE

In 2005, the Radiology Research Alliance (RRA) established the RRA Liaison Committee,
composed of representatives from the NIH, radiology and radiological science societies, and
imaging subspecialties and international representatives. The first project for this committee was
to create this compendium, Research Initiatives in Radiology and the Radiological Sciences, to
stimulate interest in current and future research in radiology and the radiological sciences and to
provide information about websites and some of the grants and awards available in these fields.

After an introduction on the RRA, this compendium presents research initiatives from the NIH
(NCI, NIBIB, and molecular imaging) with their websites where numerous grants (RO1,
exploratory, and developmental) are detailed. The importance of a multidisciplinary approach to
imaging research is emphasized. This is followed by a section on initiatives in radiology and
radiology education from the major radiological societies (ACRIN, ARRS, AAR, ARRS, ISMRM,
RRA/AUR, and RSNA) with various grants, research opportunities, workshops, and courses for
the different levels of investigator experience. In the next section (AIMBE and AAPM), the
radiological scientists discuss the abundance of opportunities for interaction between
radiologists and radiological scientists in investigative work on MRI, CT, PET, ultrasound, optical
imaging, and multimodality imaging and the interrelationship of biomedical and bioengineering
research, including technologies, with our society in general. The section from our international
representatives discusses significant new developments and initiatives from international
radiological societies based outside of North America: the European Society of Radiology, the
Japanese Radiological Society and the International Society of Radiology. The last section on
initiatives summarizes the multiple, diverse possibilities available for research, grants, and
awards in the imaging subspecialties. This compendium concludes with the 2006 RRA
Research Symposia.

During the next quarter of a century, the radiologist/radiological scientist team will have an
essential role in the diagnosis, treatment, and even prevention of disease with the development
of new technologies such as molecular imaging and image-guided intervention. To maintain
their leadership in imaging, the radiologist/radiological scientist duo must be at the forefront of
imaging research with unified objectives and innovative ideas. In this current climate of dual,
but sometimes conflicting, demands between clinical and research responsibilities, special effort
should be made to encourage all investigators, but particularly the young investigator, to
address the new and exciting challenges of our fields. Hopefully, Research Initiatives in
Radiology and the Radiological Sciences, as a guide and reference, will be a step on the road
towards achieving this goal.

Lorraine G. Shapeero, M.D.
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SECTION |

THE RADIOLOGY RESEARCH ALLIANCE



THE MISSION OF THE RADIOLOGY RESEARCH ALLIANCE

The primary mission of the Radiology Research Alliance (RRA) is to encourage
research in radiology and the radiological sciences by helping departments
establish and improve their research programs. To further this mission and to
enhance dialogue between departments, institutes, and organizations, the RRA
has organized a Liaison Committee with national and international
representatives from radiology and the radiological sciences and imaging
subspecialities and from the NIH. Each year at the AUR meeting, the RRA will
discuss innovative interdisciplinary approaches to research and address the
challenges of research in radiology and radiological sciences at the various
stages of career development. In addition, the RRA will present an annual “New

Investigator’s Award”.

Lorraine G. Shapeero, M.D.
RRA President, 2005-2006
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RESEARCH INITIATIVES FROM THE NATIONAL CANCER INSTITUTE

(NCI)

Daniel C. Sullivan M.D.
Bethesda MD

NCI's Cancer Imaging Program (CIP) works with academic institutions, individual researchers,

cooperative groups, and industry to improve current oncologic imaging technologies, assess the

value of current imaging technologies, and, most importantly, develop new imaging technologies

and novel imaging agents. The Program’s goal is to accelerate discovery and development of

imaging methods that identify the biological and molecular properties of pre-cancerous or

cancerous cells and thereby predict clinical course and response to interventions. Realizing the

full promise of imaging science requires a multidisciplinary approach that involves basic

scientists, chemists, radiologists, molecular biologists, physicists, and computer scientists.

Websites:

NCI Web Site: http://www.cancer.gov

NCI Cancer Imaging Program: http://imaging.cancer.gov

NIH Web Site: http://www.nih.gov

NIH Guide for Grants and Contracts, Program Announcements (PAs) & Request for
Applications (RFAS): http://grants.nih.gov/grants/quide/index.html

NIH Research Training Opportunities: http://grants.nih.gov/training/

Title of Investigator Experience Description Amount and Deadline for
Grant or Award Duration of Application
NCI Grant/ Award
Standard NIH RO1 | Any Any health-related research Upto5 February 1
project years; June 1
Budgets over | October 1
$500,000/yr
require
advance
approval.
Exploratory/Devel | Any These are high risk/high These are March 1
opmental Grants impact grants for research smaller July 1
for Diagnostic concepts that represent grants than November 1
Cancer Imaging. potential for revolutionary the typical
breakthroughs in RO1, with a
development of imaging maximum
http://grants1.nih.g technologies to enable the amount of
ov/grants/quide/pa non-invasive sensing of $125,000 per
-files/PA-04- cancer in the living body. year for 2
045.htm years.




Title of Investigator Experience Description Amount and Deadline for
Grant or Award Duration of Application
NCI Grant/ Award
Quick-Trials for 1) Phase | or Il clinical trials Maximum of | April 9
Imaging and of novel imaging-agents to 2 years of August 9
Image-Guided assure their safety and funding for December 9
Interventions: efficacy; 2) Feasibility studies | up to
Exploratory Grants in image-guided intervention; | $250,000

3) Clinical feasibility in direct costs
http://grants.nih.go imaging or image-guided per year.

v/grants/quide/pa-
files/PAR-05-
114.htm

therapy methodologies or
technologies.




THE NATIONAL INSTITUTE OF BIOMEDICAL IMAGING AND

RESEARCH INITIATIVES FROM

BIOENGINEERING (NIBIB)

Donald P. Harrington M.D.
Bethesda MD

While much discussion is centered on the budget outlook now and in the immediate future, the

core function of the NIBIB is to support imaging and biomedical engineering research. The RO1

(investigator initiated research) and the R21 the exploratory/development grant are the mainstay

for research grants at NIBIB. From the training side the T/F series of grants are institutional and

individual pre- and postdoctoral training grants. A recently introduced grant from NIBIB is the

Exploratory Grants (P20) for NIBIB Quantum Projects. This grant is for a significant

technological advance applied to a substantial healthcare problem. For imaging residents, on-

going support is available as a resident supplement when working on an established NIBIB

grant. Also, of note, is a Clinical Research Loan Repayment Program that is applicable when

the applicant is performing 50% research on an appropriate grant. Research support and

training opportunities are available but take both study and practice to obtain.

Website:

NIBIB Web Site: http://www.nibib.nih.qgov

RO1 Grant: http://grantsl1.nih.gov/grants/funding/r01.htm - RO1

R21 Grant: http://grantsl.nih.gov/grants/funding/r21.htm - R21

Quantum Grants: http://grants.nih.gov/grants/quide/rfa-files/RFA-EB-06-001.html
Loan Repayment Program: (http://www.Irp.nih.gov/)

Title of Investigator Experience Description Amount and Deadline for
Grant or Award Duration of Application
NIBIB Grant/ Award
Standard RO1 Grant | Senior Investigator An award made to supporta | Approximately | February 1
discrete, specified, $300,000 June 1
circumscribed project to be Oct 1l
performed by the named 1-5 years
investigator(s) in an area
representing the
investigator’s specific interest
and competencies, based on
the mission of the NIH.
NIH Investigator within first | The R21 mechanism is Cannot June 1,
Exploratory/Develop | six years since intended to encourage new, exceed 2006
mental Research completion of exploratory and $275,000

Grant Award
R21 Grant

residency,
Senior investigator

developmental research
projects by providing support
for the early stages of their
development.

Up to 2 years




Title of Investigator Experience Description Amount and Deadline for
Grant or Award NIBIB Duration of Application
NIBIB Grant/ Award
Quantum Grants Senior investigator, The overall purpose of the $400,000 to February
Multi-investigator, grant is to develop a $700,000 21, 2006
Interdisciplinary teams | technological solution for a
major health issue. The grant | Up to 3 years Future
consists of two parts: The first dates to be
part utilizes a P20 announced
mechanism, which is an
exploratory grant; the second
phase is that of a cooperative
grant.
Loan Repayment Postdoctoral To attract highly qualified $35,000 a N/A
Program Candidates health professionals, year
particularly physicians to towards
careers in clinical health and institutional
conduct research at the NIH. | debt




RESEARCH INITIATIVES IN MOLECULAR IMAGING
(NIH CLINICAL CENTER)

King C. P. Li M.D., M.B.A.

Bethesda MD

There are many research initiatives on Molecular Imaging that are sponsored by the NIH. A

good webite on the initiatives can be assessed through the Society for Molecular Imaging

Funding Opportunities web page: http://www.molecularimaging.org/funding.php.

Most of the

grant funding requires substantial novelty, preliminary data, and experience. Any one without

significant research experience in molecular imaging may need to acquire more research

training.

Website:http://www.molecularimaging.org/funding.php.

Here are a couple of examples:

Title of Investigator Experience Description Amount and Deadline for
Grant or Award Duration of Application
Molecular Grant/ Award
Imaging
Innovative Senior investigator Any innovative technologies R21 - Several
Technologies for for molecular analysis of $275,000 times per
Molecular Analysis cancer including molecular over 2 years | year
of Cancer (R21, imaging can be applicable
R33) R33 -

whatever is

appropriate

for the

research
Novel Senior Investigator Any novel technologies for in | Same as Several
Technologies for vivo imaging including above times per
in vivo imaging molecular imaging can be year

(R21/R33)

applicable
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RESEARCH INITIATIVES
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RESEARCH INITIATIVES FROM
THE AMERICAN COLLEGE OF RADIOLOGY IMAGING NETWORK

(ACRIN)

Bruce J. Hillman M.D.
Charlottesville VA

The American College of Radiology Imaging Network (ACRIN) is an NCI-funded clinical trials

cooperative group devoted to conducting multi-center trials of diagnostic imaging and image-

guided treatment technologies.

ACRIN currently is working on 23 trials of emerging and

disseminated technologies of imaging as they relate to cancer. All trials are directed at five “key

hypotheses”. (1) imaging screening can reduce cancer morbidity and mortality; (2) image-

guided treatment can provide local control of cancer and perhaps prolong life; (3) molecular and

functional imaging can improve cancer diagnosis and staging; (4) metabolic and physiologic

imaging can provide an earlier and better indication of the effectiveness of cancer treatment; (5)

imaging informatics can enhance the extraction of information from images and improve cancer

care.

Website: http://www.acrin.org

Title of Investigator Experience Description Amount and Deadline for
Grant or Award Duration of Application
ACRIN Grant/ Award
American College | All welcome to No specific None
of Radiology participate: Conducts multi-disciplinary, training
Imaging Network 1. Attend an ACRIN | multi-center trials of award;
(ACRIN) meeting diagnostic imaging and education in

2. Be a committee image-guided treatment clinical

member technologies; provides a research by
3. BeaPlor complete infrastructure for the | participation

member of a
clinical trial team

design, conduct, analysis,
and results dissemination

in ACRIN
activities

11




ACADEMY OF RADIOLOGY RESEARCH (ARR)

N. Reed Dunnick M.D.
Ann Arbor Ml

Website: http://www.acadrad.org

For an average annual investment in the Academy of less than $500,000, the radiology and
imaging science community has realized an exceptional return that includes:

Creation of the National Institute of Biomedical Imaging and Bioengineering (NIBIB),
which now has an annual budget of approximately $300 million

Increase of more than 400 percent in the total amount of NIH grants to radiology
departments--from $60 to 306 million (1995-2004)

Increase in the NCI Cancer Imaging Program from $48 to 176 million (1996-2005)

Current Academy Activities

Current Academy initiatives and efforts include:

Advocacy for increased federal investments in imaging research

Stronger relationships between radiology and NIH Institutes and other federal agencies
that support imaging research

Developing a Blueprint for Imaging in Biomedical Research (BIBR), a white paper that
will position radiology for leadership in the broad field of biomedical research as well as
in clinical medicine

Creating the Coalition for Imaging and Bioengineering Research (CIBR), a permanent
alliance of radiology and imaging science societies, bioengineering societies, imaging
companies, medical device manufacturers, pharmaceutical companies, and patient
groups that will strengthen advocacy activities in support of imaging research and
distribute the financial burden of those activities more adequately

Helping to ensure that radiology will have a central role in development of new imaging
technologies and thus a predominant role in clinical applications of such advances

Leading the continuing effort to increase federal funding for imaging research through
the NIBIB, other NIH Institutes, and other federal agencies

Enhancing the stature and increases visibility of radiology in medical research and
health policy arenas with the result that radiology has a more effective voice

Building relationships with legislators, Congressional staff, and other Washington policy
makers that can pay dividends for radiology and the imaging sciences on other issues

12



CURRENT ARR MEMBERS
Broad-based Members
American College of Radiology
American Roentgen Ray Society
Association of University Radiologists/Association of Program Directors in Radiology/
Society of Chairmen of Academic Radiology Departments
Radiological Society of North America
RSNA Research and Education Foundation

Member Societies
American Academy of Oral and Maxillofacial Radiology
American Association for Women Radiologists
American Association of Physicists in Medicine
American College of Nuclear Physicians
American Osteopathic College of Radiology
American Society of Emergency Radiology
American Society of Neuroradiology
International Society for Magnetic Resonance in Medicine
Society for Computer Applications in Radiology
Society for Pediatric Radiology
Society of Breast Imaging
Society of Interventional Radiology
Society of Computed Body Tomography and Magnetic Resonance
Society of Gastrointestinal Radiologists
Society of Nuclear Medicine
Society of Skeletal Radiology
Society of Thoracic Radiology
Society of Uroradiology

Supporting Organizations
American Society of Radiologic Technologists
Association of Educators in Radiological Sciences, Inc.

13



RESEARCH INITIATIVES FROM THE AMERICAN ROENTGEN RAY
(ARRS)

Norman J. Beauchamp Jr., M. D., M.P.H.
Seattle WA

The American Roentgen Ray Society (ARRS) is the oldest radiology specialty society in the

United States and the second oldest in the world. It was founded in 1900, just five years after

the discovery of the x-ray, a discovery that continues to revolutionize the diagnosis and

treatment of human disease.

WEBSITE: http://www.arrs.org/scriptcontent/scholarships awards/

Title of Investigator Experience Description Amount and | Deadline for
Grant or Award Duration of Application
ARRS Grant/ Award
The American MD or DO. Completion of | To fund study in a field that A maximum | November 1
Roentgen Ray all required residency or | will enable the scholar to of two
Society fellowship training or attain his or her professional | scholarships
Scholarship equivalent. A full-time career goal. Provide of $140,000
faculty appointment as a | recognition and financial will be
lecturer, instructor, support - helps to prepare funded.
assistant professor or them for positions of o
) e . ne-year
equivalent for no more leadership in academic program
than five years beyond radiology. The ARRS requiring a
completion of training. scholarship in not intended minimum 80
The appointment must for investigators seeking percent time
be in a department of support for a specific ;
. i commitment
radiology, nuclear research project or as seed or a two
- -year
medicine, or an money for research. The
. . L : program
associated department in | scholarship is not intended requiring a
the radiological sciences | for investigators seeking minimum 50
of a medical school support for specific research :
. N . percent time
teaching hospital in the projects or as seed money ;
; commitment.
North America. for research.
Residents in The awards are available | To reward excellence in President’s February 6
Radiology to residents and fellows research for trainees. If not | Awards
Research Awards | in radiology and the sole author, it is expected | $2,000
radiological sciences. that the resident or fellow
One of the three awards | has performed the majority of | Executive
may be given to a fellow. | the work and is the first Council
author. Awards
The paper should not have $1,000

been previously presented,
published or submitted for
publication.
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RESEARCH INITIATIVES IN EDUCATION IN RADIOLOGY

Felix S-K. Chew M.D.
Seattle WA

Research grant programs in radiology education are generally few in number and small in size.

For many of the programs, radiology education research proposals must compete with basic

science and clinical science proposals for the same grants. The largest grants are from the

RSNA Research and Education Foundation. Many universities have internal grant programs

that can be applied to radiology education research, particularly if the project involves

technology transfer.

Websites:

http://www.rsna.org/Foundation/edu_research development.
http://www.pedrad.org

http://www.aawr.org/about/re _foundation.htm

Title of Investigator Experience Description Amount and Deadline for
Grant or Award Duration of Application
Education in Grant/ Award
Radiology
RSNA/AUR/APDR/ | Applicants must be Designed to aid in the One-year January 10
SCARD Radiology members of one or more | development of new grant of
Educational of the sponsoring educational programs or the | $10,000 or
Research organizations. improvement of existing less to help
Development Grant | Applicants/co-principal programs; conduct pilot cover the

investigators must not be | studies with respect to costs of
http://www.rsna.org/ | agents of any for-profit, methods of teaching and the | research
Foundation/edu_res | commercial company in evaluation of educational materials,
earch _development | the radiological sciences. | techniques, materials or research
.cfm programs; devise improved assistant

methods of student, teacher,
course or program
evaluation; and expand
knowledge of how to provide
effective education in the
radiologic sciences.

support and
limited
primary
investigator
salary
support
(limited to no
more than
half of grant
award).

15




Title of Investigator Experience Description Amount and Deadline for
Grant or Award Duration of Application
Education in Grant/ Award
Radiology
World Wide This program is open to Designed to provide an One-year January 10
Web-Based anyone in the radiological | opportunity for scientists grant of up to
Educational sciences throughout the and physicians in the $75,000
Program world. radiologic sciences to
Grant Individuals who are not in | develop educational
the radiological sciences | materials specifically for
http://www.rsna.org/ | such as computer/Web widespread distribution
Foundation/www_e | site specialists may be through the World Wide
ducational.cfm involved as co- Web. 1-Year grants of up to
investigators. $75,000 are offered.
Applicants need not be
citizens/residents of a North
American country.
Educational Scholar | Applicants must be Designed for the express Up to January 10
citizens of a North purpose of completing $75,000 per
http://www.rsna.org/ | American country or have | advanced training to year for a
Foundation/educati | permanent resident individuals who hold an MD | two-year
onal scholar.cfm status. degree and are seeking an program
Educational Scholar opportunity to develop their | ($150,000
Program Grants are open | expertise in the discipline of | total).
to board-certified education in the radiological
individuals in radiology or | sciences. The grant is
related disciplines who intended to develop
hold a degree of M.D. educational leaders and
with a demonstrated teachers in the field of
interest in teaching and radiology and related
where the pursuit of disciplines who can share
advanced training in their knowledge and
education will impact the | expertise with the radiology
future education of community. 2-year grant of
radiologists. up to $75,000 per year.
The Research and The purpose of these Any area of radiology- One- March 15
i ! ) ) year
Education awards is to assist related research is grants of
Foundation of the investigators in defining acceptable (including $10.000 or
Society for Pediatric | objectives and testing education). Iess’
Radiology Seed hypotheses before they
Grants apply for major grants

http://www.pedrad.o
g

from corporations,
foundations or
government agencies.
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Title of Investigator Experience Description Amount and Deadline for
Grant or Award Duration of Application
Education in Grant/ Award
Radiology
The N. Thorne One member of the The N. Thorne Griscom Thisis a March 15
Griscom Award for investigation team must Award for Education in $40,000
Education in be a member of the Pediatric Radiology is made | award to be
Pediatric Radiology | Society for Pediatric possible by a donation to used to

radiology the Foundation from Dr. support
http://www.pedrad.o | Applicants must hold a Griscom’ s colleagues at the | investigator
rq full time faculty position in | Children's Hospital of salary and

an educational institution | Boston. The award is benefits

at the time the award intended to support projects

commences involved in pediatric

Applicants must be in a radiology education. This

department of diagnostic | award is offered only In

radiology, radiation even numbered years

oncology, or nuclear

medicine, and have

completed all advanced

training
American Active AAWR members To assist AAWR One year August 31
Association of who have not served as investigators gain grant of
Women in principal investigator on a | experience in testing $5,000 or
Radiology (AAWR) | major ($50,000 or more) hypotheses and defining less

Research Seed
Grants

http://www.aawr.org
/about/re foundatio
n.htm

grant. Applicants must
have faculty appointment
in the North America, at
least at the Instructor
level.

objectives before they apply
for major grants from
corporations, foundation or
government agencies, by
underwriting preliminary
studies required prior to
seeking major funding for a
project. Any area of
radiology-related research is
eligible including basic,
clinical; developmental;
health care planning,
delivery, and evaluation;
and education.
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RESEARCH INITIATIVES FROM THE INTERNATIONAL SOCIETY OF
MAGNETIC RESONANCE IMAGING IN MEDICINE
(ISMRM)

J. Paul Finn M.D.
Los Angeles CA

The ISMRM (International Society for Magnetic Resonance in Medicine) is a multidisciplinary
society whose mission, as detailed in our strategic plan (available in its entirety on our website
www.ismrm.org), is “To be the premier international society working to promote innovation,
development, implementation, and communication of magnetic resonance science in medicine
and related fields”. The ISMRM is composed of approximately 5000 members who are
represented almost equally by physicians and PhD scientists. MD members include radiologists,
neurologists, cardiologists, oncologists and others, while basic science members include
physicists, engineers, biologists, neuroscientists, biochemists and computer scientists. This
diverse combination of knowledge and skills gives enormous depth to this society, with the
result that members of the ISMRM are responsible for virtually all groundbreaking developments
in the field of MR imaging and spectroscopy. In 2003, Professor Paul Lauterbur and Sir Peter
Mansfield were awarded the Nobel Prize in Medicine and Physiology for their seminal
contributions to the field.

Foremost of the ISMRM'’s goals is “to foster innovation, research and development in basic and
clinical magnetic resonance science”. Its members choose from several platforms to present
their work, most notably at our annual scientific meeting and in our two flagship journals,
Magnetic Resonance in Medicine (MRM) and The Journal of Magnetic Resonance Imaging
(JMRYI), but also at ISMRM-sponsored workshops and in focused study groups.

For purposes of categorization, the ISMRM regards residents and fellows as “student’, in that
they have not yet completed their training. The ISMRM is committed to stimulating and
propagating interest in MR research among its student members, both basic science and
clinical. To this end, several initiatives are already in place, including:

The Young Investigator's Award is presented at the annual meeting. Both basic science (the
Rabi award) and clinical (the Moore award) categories are judged based initially on the quality
of submitted abstracts. Three finalists in each category present their work at the annual
meeting, where the winners and runners-up are chosen by the Young Investigator's Award
Committee.

For student research stipends, approximately $400,000 is set aside annually to support students
with accepted abstracts (and some without) to attend the annual meeting.

Grantsmanship seminars have been instituted at the most recent annual meetings and will likely
be a regular feature in future meetings.

Intensive educational programs at the annual meeting and, increasingly, outside of the annual
meeting cover MR physics and clinical applications from basic to highly advanced. No other
educational entity can draw upon the depth and breadth of specialist expertise available among
the ISMRM membership.

Website: http://www.ismrm.org
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RESEARCH INITIATIVES FROM
THE RADIOLOGY RESEARCH ALLIANCE (RRA) AND
THE ASSOCIATION OF UNIVERSITY RADIOLOGISTS (AUR)

Lorraine G. Shapeero, M.D.
Bethesda MD

One of the primary objectives of the RRA and the AUR is to encourage researchers in radiology
and the radiological sciences at each stage of their development.

In 2006 at the annual AUR meeting, the RRA presented its first annual “New Investigator's
Award” and sponsored or cosponsored research symposia, “Image-guided Therapy,” “Radiology
Research Challenges and Their Solutions: Faculty/Trainee Perspectives,” and “Young
Investigators’ Research Opportunities at the NIH and in Professional Societies” and distributed
this compendium, Research Initiatives in Radiology and the Radiological Sciences at the
meeting (see RRA Research Symposia).

The mission of the AUR Research and Education Foundation is to promote research, education,
and scholarship in academic radiology. Besides grants and awards, the AUR offers several
research-oriented and faculty development workshops and courses:

Introduction to Research for Second Year Residents

Clinical Trials Methodology Workshop for Residents, Fellows, and Faculty

NIH Grantsmanship Workshop for Junior Faculty

Advanced Course in Grant Writing for Junior Faculty

AUR-Philips Academic Faculty Development Program for Junior Faculty
AUR-Kodak Radiology Management Program for Mid-career Academic Radiologists
The New and Prospective Chair Orientation for New and Prospective Chairs

Websites:
http://www.aur.org/rra.award.html
http://www.aur.org

Title of Investigator Experience Description Amount and Deadline for
Grant or Award Duration of Application
RRA/AUR Grant/ Award
Young First 6 years of appointment | This new award recognizes a | $1000 January 9
Investigator as Instructor or Assistant promising new investigator in
Award Professor radiology or the radiological

sciences and will be
http://www.aur.or presented annually at the
g/rra_award.html AUR meeting.
GE-Radiology Board certified radiologists | Three or four individuals are $140,000 January 20
Research in junior faculty positions in | selected on the strength of for two years
Academic North America their commitment to research
Fellowship careers, the quality, creativity | Three or four
(GERRAF) and vision of the proposed individuals
Program research projects, and the selected per
hitp:/Avww.aur.or gontinging support provided year

y their institutions.

g/awards progra
ms. html
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Title of Investigator Experience Description Amount and Deadline for
Grant or Award Duration of Application
RRA/AUR Grant/ Award
Joseph E. and Any Award is given to an $1000 January 9
Nancy O. individual who presents and
Whitley Award submits the best radiologic
educational paper. Award
http://www.aur.or presented annually at the
g/awards _progra AUR meeting.
ms.htm|
Memorial Award | Radiology medical student, | Award is given to an $1000 January 9
resident, or first-year fellow | individual who submits an
outstanding original paper on
any aspect of radiology. The
http://www.aur.or paper will be published in
g/awards progra Academic Radiology. Award
ms. html presented annually at the
AUR meeting.
ACR Award Radiology medical student, | Award is given to an $1000 January 9
resident, or first-year fellow | individual who submits an
http://www.aur.or outstanding original paper on
g/awards _progra radiology socioeconomics or
ms. html research. Award presented
annually at the AUR meeting.
RSNA/AUR/APD | Applicants must be This grant is designed to One-year January 10
R/ SCARD members of one or more of | provide an opportunity for grant of up to
Radiology the sponsoring radiologists and radiological $75,000
Educational organizations. scientists: (1) to develop new
Research Applicants/co-principal educational programs or the

Development
Grant

http://www.aur.or
g/awards _progra
ms. html

investigators must not be
agents of any for-profit,
commercial company in the
radiologic sciences.

improvement of existing
programs; (2) to conduct pilot
studies with respect to
methods of teaching and the
evaluation of educational
techniques, materials, or
programs; (3) to devise
improved methods of student,
teacher, course, or program
evaluation; and (4) to expand
knowledge of how to provide
effective education in the
radiology and the radiologic
sciences.
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RESEARCH INITIATIVES FROM
THE RADIOLOGICAL SOCIETY OF NORTH AMERICA

G. Scott Gazelle M.D., Ph.D., M.P.H.
Boston MA

The research initiatives of the RSNA fall into three major groupings: activities of the Research
Development Committee (RDC), programs on molecular imaging, and the research grants
offered by the RSNA Research and Education Foundation. The RDC offers three courses in
grantsmanship: Introduction to Grant writing, the NIH Grantsmanship Workshop, and the
Advanced Grants Course; one course in research methods, Introduction to Research; and the
Clinical Trials Workshop, which mentors young investigators through the process of developing
a clinical research protocol. The RDC also conducts the Revitalizing the Radiology Research
Enterprise (RRRE) program, which pairs senior radiology researchers with interested academic
radiology departments to collaborate on identifying ways to strengthen the research
infrastructure of the departments. Finally, the RDC has been the source of RSNA participation
in the Biomedical Research Opportunities Workshops (BIROW) for the past four years. RSNA
programs in molecular imaging have two major goals: to increase the awareness and
knowledge of radiologic clinicians about scientific breakthroughs and cutting edge research in
molecular imaging and (2) to incorporate molecular imaging research results and molecular
imaging scientists into the programs and Annual Meeting of the RSNA. The research grants of
the RSNA R&E Foundation are awarded on a competitive basis to young investigators to
support time or project costs for research projects that will position them to be able to prepare
and successfully submit grant applications to NIH and other funding sources for larger amounts
of future funding.

Website:
http://www.rsna.org/research
http://www.rsna.org/foundation

Title of Investigator Experience Description Amount and Deadline for
Grant or Award Duration of Application
RSNA Grant/ Award

Research Scholar | Full-time faculty in a To support junior faculty $75,000 per | January 15
Grant department of radiology, members to gain experience | year for 2

http://www.rsna.or
a/foundation

radiation oncology, or
nuclear medicine, in a
North-American,
educational institution.
Must be within 5 years of
initial appointment.

Applicant must have
completed advanced
training and be certified
by the American Board of
Radiology (ABR) or on
track to become eligible
for ABR certification.

in research early in their
academic careers.

years at 50%
effort
($150,000
total)
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Title of Investigator Experience Description Amount and Deadline for
Grant or Award Duration of Application
RSNA Grant/ Award
Research Residents must be in a To provide young Residents: January 15
Resident/Fellow radiology, radiation investigators, not yet $30,000
Grant oncology or nuclear professionally established in salary

medicine residency the radiologic sciences, an support for 1
http://www.rsna.or | program (PGY-2 or opportunity to gain further year at 50%
a/foundation higher) in a North- insight into scientific effort, or 6

American, educational investigation and to develop months at

institution at the time of competence in research 100% effort

application. techniques and methods.

Fellows:

Fellows must be in a $50,000

North-American, salary

educational institution support for

and certified by the one year at

American Board of 50% effort

Radiology (ABR) or on

track to become eligible

for ABR certification.
Research Seed Full-time faculty in a To assist investigators in $30,000 for 1 | January 15
Grant department of radiology, defining objectives and year, No

radiation oncology, or testing hypotheses before salary
http://www.rsna.or | nuclear medicine in an they apply for major grants support for
a/foundation educational institution. from corporations, the PI will be

North-American foundations or government provided

citizenship/permanent agencies.

residency is not required.

Must have completed

advanced training and be

certified by the American

Board of Radiology

(ABR) or on track to

become eligible for ABR

certification
Research Medical | Must be enrolled full-time | To make radiology research $3,000 Year-round
Student Grant in a medical school opportunities available for stipend to be

associated with a North- medical students early in their | matched by
http://www.rsna.or | American institution training, and encourage them | the
a/foundation to consider academic department

radiology as a career option.

($6,000 total)
for 3-months
at 100%
effort (or
equivalent)
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Title of Investigator Experience Description Amount and Deadline for
Grant or Award Duration of Application
RSNA Grant/ Award
RSNA/AUR/ Must be a member of one | To encourage innovation and | $10,000 for 1 | January 10
APDR/SCARD or more of the sponsoring | improvement in health year
Radiology organizations and be sciences education by
Educational affiliated with a radiology | providing research
Research department opportunities to individuals in
Development pursuit of advancing the
Grant science of radiology
education.
http://www.rsna.or
a/foundation
Roentgen Any resident/fellow in an | To recognize and encourage | Personalized | April 15
Resident/Fellow ACGME-approved, North | residents and fellows who crystal award
Research Award American program is have made significant
eligible. contributions to their
http://www.rsna.or department’s research
a/foundation initiatives during the past
year.
Travel Grants for Pre-doctoral investigators | Travel grants to fund the $1,000 per April 15
Abstract or young investigators no | travel of young investigators award (Abstract
Presenters in more than seven years to present research abstracts submission’s
Molecular Imaging | post-doctorate. competitively selected for deadline)

http://www.rsna.or
alresearch

presentation at the RSNA
Annual Meeting and Scientific
Session in the area of
molecular imaging.
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SECTION IV

RESEARCH INITIATIVES FROM
RADIOLOGICAL SCIENCE SOCIETIES

AIMBE

CT, MRI, PET (AAPM)

ULTRASOUND, OPTICAL IMAGING (AAPM)
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RESEARCH INITIATIVES FROM
THE AMERICAN INSTITUTE FOR MEDICAL AND
BIOLOGICAL ENGINEERING (AIMBE)

Thomas R. Harris M.D., Ph.D.
Nashville TN

The American Institute for Medical and Biological Engineering was founded in 1991 to establish
a clear and comprehensive identity for the field of medical and biological engineering - which is
the bridge between the principles of engineering science and practice, and the problems and

issues of biological and medical science, and practice.

Practical engagement of medical and biological engineers ranges from the fields of clinical
medicine to food, agriculture and environmental bioremediation. AIMBE seeks to serve and
coordinate a broad constituency of medical and biological scientists and practitioners, scientific

and engineering societies, academic departments and industries.

Website: http://www.aimbe.org
Based in Washington, DC, AIMBE:

o Promotes awareness of the field and its contributions to society in terms of new
technologies that improve medical care and produce more and higher-quality food for
people throughout the world;

o Works with lawmakers, government agencies and other professional groups to
promote public polices that further advancements in the field;

e Strives to improve intersociety relations and cooperation within the field,;
¢ Promotes the national interest in science, engineering and education; and

o Recognizes individual and group achievements and contributions to medical and
biological engineering.
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RESEARCH INITIATIVES IN MULTIMODALITY IMAGING:
CT, PET, MRI

John M. Boone Ph.D.

Sacramento CA

The opportunities for the scientist or physician to study in the fields of modern tomographic
imaging, specifically computed tomography (CT), positron emission tomography (PET), and
magnetic resonance imaging (MRI), are without bound. Although each of these technologies
has reached a degree of maturity in the clinical arena, technical developments specific to each
modality create new opportunities for discovery in the basic science area and further
development in clinical areas.

CT

Computed tomography has experienced enormous technological growth in recent years, with
modern 64-slice CT scanners capable of interrogating 80 mm sections of tissue per gantry
rotation while delivering sub-millimeter slice thickness. Because of the technological explosion
in this modality, a large number of research opportunities present themselves. In the clinical
arena, these new scanners present new opportunities for optimizing the timing between CT
scan, patient breathhold, and contrast injection. With the isotropic resolution of which these
systems are now capable, clinical investigation of the optimal display orientation of CT image
data is necessary for each CT application area (head, thoracic, etc.). While axial imaging is the
norm in CT, the isotropic resolution of the new scanners allows versatile view orientation,
including sagittal and coronal imaging. Patient utilization issues in CT continue to drive
workloads in this modality. There is ample opportunity for radiologists and other scientists to
engage in studies that elucidate what types of patients are having what types of procedures with
what frequency (etc.). With the increased utilization of CT, radiation dose to the patient
population is of significant concern. There are a number of opportunities for both radiologists
and medical physicists to engage in studies that provide more information in regards to the
radiation dose to patients, both at an institutional level as well at the population level.

PET

During the past five years, PET, like CT, has experienced an enormous new direction in
technological development — that being combined with CT scanners. With the dual modality
information which is intrinsic to PET/CT systems, there are a large number of opportunities to
study image fusion and other synergistic display modalities which allow physicians to evaluate
both the functional (PET) and anatomic (CT) information provided by these systems. In the
physics arena, the multimodality nature of PET/CT suggests a number of projects such as
attenuation correction, motion correction due to differences in timing between the CT and PET
scans, dose optimization, contrast agent removal software, segmentation techniques for tumor
assessment, and quantitative tumor metric development. With the extensive use PET/CT in
oncologic imaging, several cancer-related research projects could be developed that would
significantly benefit the oncologist, i.e. measuring the response of a tumor to therapy over time
and using quantitative metrics and automatic segmentation techniques.

MRI

Although MRI has become a mature clinical imaging modality, developments both in hardware
and pulse sequence design continue to drive this field forward. Specialty MRI systems, for
example for dedicated breast imaging, dedicated neuro-imaging, or small animal imaging
provide a rich opportunity for technigque optimization, coil design, and application-based
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investigation. The use of hyperpolarized gases with MRI imaging is likely to increase, and
present a wealth of research opportunities for both technical and clinical specialists. Newer
research opportunities in MRI include the areas of diffusion tensor imaging, evaluation of BOLD
signal response in fMRI applications, and the extension of fast imaging techniques towards MR
angiography, cardiac imaging, and body MRI. The study of unique contrast agents including
copper and iron, in addition to the traditional gadolinium agents, is also an area that is fertile for
research investigations.

Tomographic imaging systems, including CT, PET, and MR, generate large datasets with many
parameters (e.g. with and without contrast, T1 and T2, etc.) and in some cases serial studies
are applied over time. There is ample opportunity for the development of image processing
routines in all of these modalities, which will aid the radiologists in the detection of pathology.
Indeed, computer-aided detection (CAD) and computer-aided diagnosis tools for the
tomographic modalities are in their developmental infancy. The Radiology Department in 2100
will make use of extensive image processing techniques with advanced computer vision tools.
In addition to improving detection, the cross-sectional tomographic modalities provide data that
are quantitative in nature. The study and further development of quantitative techniques in each
of these modalities has important ramifications for the evaluation and follow-up of chronic
diseases such as multiple sclerosis, Alzheimer’s, joint injury, and other disorders. Quantitation
is already a key interest in oncology and vascular imaging applications.

Overall, there is far more research that needs to be done than researchers available to do it.
This leaves an open door for those scientists, radiologists, and other physicians who are
seeking opportunities in academic research in the cross-sectional imaging modalities.

Website(s):
http://www.aapm.org (The American Association of Physicists in Medicine)
http://www.rsna.org

Title of Investigator Experience Description Amount and Deadline for
Grant or Award Duration of Application
CT, PET, MRI Grant/ Award
RSNA Travel Investigators within 7 yrs | Up to 15 awards for travel to $1,000 April 15
awards for young of their doctoral degree the RSNA meeting for $1,000 | (Travel
investigators in can apply. will be available for award)
molecular candidates who present high
imaging. quality science.
http://www.rsna.or
o]
Fellowship for Medical Physics students | This is a pre-doctoral award A stipend of April 15
graduate study in studying for a PhD. for students studying at $13,000 per
Medical Physics institutions accredited by the | year to the
Commission on Accreditation | institution,

http://www.aapm.o of Medical Physics Education | with tuition
rg Programs (CAMPEC) support of no

more than

$5,000 per

year per

student.

27




RESEARCH INITIATIVES IN IMAGING:
ULTRASOUND, OPTICAL AND MULTIMODALITY

Paul L. Carson Ph.D.

Ultrasound

This modality is the largest selling imaging modality worldwide, yet has received only a small
fraction of NIH medical imaging research support. This is largely for lack of adequate numbers
of grant applications in the field. Most Ph.D. recipients in recent years have been hired by
industry. There are many faculty opportunities for ultrasound and related researchers.
Arguments over that last 20 years that the modality is maturing and therefore requires less
research are belied by the huge opportunities for improvement in the modality that are not
evident in radionuclide and x-ray systems. Basically, the challenge with ultrasound is that it has
too much contrast, i.e. too much interaction with the tissues, so that what one sees is affected
by overlying tissues and there are substantial areas where imaging is impaired (transcranial
brain or around bowel gas) or obstructed (in the inflated lung). The same is true of optical
imaging, only to a greater degree. For small animal imaging, a few good systems have been
developed, and opportunities exist for their application and improvement.

In human and small animal imaging, the modest variation in speed of sound with tissue type can
bend the ultrasound beam and thereby cause the echo information to be recorded in the wrong
location in the image. Furthermore, the bending and changing arrival time of part of the beam
can blur the focus and cause signal loss by interference, causing as much as a factor of 10 or
more loss in resolution in each direction in locations where the ultrasound is relied upon
clinically. Obstructions such as bones and gas can limit the available window into the body and
thus the transducer size. The latter is inversely proportional to the achievable resolution in
homogeneous materials. 2D transducer arrays are just beginning to be feasible and can be
used to approach these problems by beam aberration correction and adaptive apertures when
the imaging systems are designed to be adequately flexible. The same systems can then be
used to acquire image data simultaneously from relatively large volumes. This will allow frame
rates greatly exceeding the current limits imposed by ultrasound travel time as well as
ultrasharp focusing of the effective transmitted as well scattered waves at all locations.

With rapidly moving structures and obscuring rib cage, cardiac imaging has been a prime target
of the adaptive aperture and rapid imaging, but many areas of the body will be affected by
success. Much of the industrial development of ultrasound systems has been toward high-
speed volumetric imaging at modest resolution and contrast, but more so toward inexpensive
systems to put imaging at many or most physicians’ fingertips. Major corrections for aberration
will become the priority as technology and research make it feasible at reasonable cost. This
will probably occur in steps over time, with opportunities for innovation such as creation of point
targets for local refocusing.

Ultrasound offers intrinsic physiologic and functional information by imaging blood flow. This
capability is being expanded by use of intravenously injected contrast agents of which bubbles
of a few mm work best. These allow a minimum of injected active molecules, less than other
modalities other than radionuclide imaging. Targeting to get bubbles to stick firmly to abnormal
vascular endothelium requires some development, and getting materials out of the vasculature
to get bubbles or other acoustic targets to adhere to other specific markers on cells is an
exciting challenge.

When bubbles are vibrated strongly by the ultrasound field, and particularly when they collapse,
they can cause minute points of damage such as microscopic bleeding. Such events are very
common with no ill effects where there is physical stress on tissues, as the sliding lung surface.
At most locations in the body and under conditions of diagnostic imaging these effects should
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be of no significance. Understanding these effects under worst case or even clinically unrealistic
conditions is necessary to develop imaging conditions for present and future ultrasound use to
solve a widening range of diagnostic and therapeutic problems with negligible or acceptable
risk.

Therapy is a growing application of ultrasound, as it can be performed through intervening
tissues with little or no damage to them. Areas can be simultaneously imaged and treated. As
ultrasound systems are becoming more compact and reliable, this method of tissue heating,
ablation, coagulation of flow and targeted drug delivery is becoming more attractive to clinical
users and biomedical researchers. There is, however much room for technique development.
Optical Imaging

Abstracting the white paper “Biomedical Optical Imaging” by J.A. Izatt in [Partain, et al., 2005],
the rapidly developing field of biomedical optical imaging is reaching new levels in the detection,
imaging, identification, and manipulation of biologic structures and processes. Mechanisms,
function, and morphology are probed across a range of scales from the subnanometer level to
the organism level. In medicine, optical imaging is used to study tissue from the organelle level
to the organ level to help detect, diagnose, and treat pathologic processes in ways that are non-
ionizing and noninvasive or minimally invasive to the body.

Optical imaging offers great, but interesting and productive challenges for extension of imaging
into greater depths or at higher spatial resolution. An example of such challenges is that, even
in the light transmission window afforded by most biological tissues in the red and near infrared,
a beam of light is highly diffused when transmitted in tissues beyond the penetration depth that
is mostly less than a millimeter. The range of microscopy in tissue has been extended by
confocal microscopy. Coherent imaging at down to 10 mm resolution has been extended to
backscatter imaging depths of 1-2 mm by an interferometric technique, Optical Coherence
Tomography, and to 15 mm transmission thickness in some tissues at lower resolution.
Imaging of light that has been scattered only a few times, ballistic or quasi-ballistic imaging, is
done by time and polarization gating and other techniques. Imaging of diffused light is
performed by a number of methods, from taking what is acquired from many different angles for
crude tomography. This works rather well for nude mice, but in the human breast, shows mainly
only shadows of those tumors with adequate contrast from surrounding tissues and large
enough or close enough to skin on the detector side to cast a shadow. A most effective method
of diffuse optical imaging is use of a predicted model of the optical properties of the body
structure. Light propagation in the experimental geometry is computed through the model to
obtain a predicted experimental data set, which is compared with the actual experiment.
Differences between the two are used to modify the model until the differences between
experiment and computed data are minimized.
Multimodality

Some of the most interesting approaches to using the high intrinsic contrast of light interactions
in tissues, and the huge experience of medicine and biomedical research with optical stains
(contrast agents), involve readout of the optical information by other wave fields. Such
multimodality approaches include use of the periodic pressure wave pattern in a well-defined
ultrasound beam to diffract or modulate and optical beam to obtain the local optical field in
tissues. Similarly differential absorption of intense light, or more penetrating electromagnetic
radiation, produces rapid heating that causes acoustic waves that can be imaged from deep
within the body at high resolution. Other multimodality imaging involves fusion of luminescent or
fluorescent images of small animals with white light, CT, MRI, ultrasound, PET or SPECT
images. Images from other modalities such as ultrasound and MRI are employed to create the
model image from which the optical image can be reconstructed, as described in the model-
based approach, above. Intrinsically synergistic combinations of modalities such as these offer
some of the greatest opportunities for innovative contributions to major imaging approaches.
Because of ultrasound’s convenience and real time nature, 2D, 3D and serial 3D studies hold
great promise for use in guiding and assessing surgery and other interventional procedures.
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Usually this is done after image registration and fusion with earlier image volumes from more
stationary and expensive imaging modalities. The nonionizing waves may be used repeatedly,
with and between mammograms, for example, to track changes in breasts of young women at
high risk for breast cancer.

Funding

One of the most valuable sources of information on new funding initiatives in ultrasound, optical
and other imaging is an electronic newsletter from the cancer imaging program. A calendar of
imaging research meetings is included as well, although it is far from a complete listing. To
subscribe to this monthly mailing, Contact Ms. Johnnie Smith by e-mail (js95x@nih.gov).
Include your complete mailing address, title, and phone and fax numbers.

Websites:
Www.aapm.org

http://www.becon.nih.gov/becon.htm

Several relevant initiatives listed below which are in addition to those in the accompanying write-
ups: “Research Initiatives in Multimodality Imaging: CT, PET, MRI” and “Research Initiatives

from the National Cancer Institute (NCI)". Some special funding is available from the NSF,

Army, DOE, NASA, NIST and private foundations and professional societies, as well as
numerous NIH Institutes.

Title of

Grant or Award
Ultrasound,
Optical Imaging,
and Multimodality

Investigator
Experience

Description

Amount of
and Duration
of Award

Deadline for
Application

Bioengineering
Research Grants
(BRGS)

Applications may be
submitted by
domestic for-profit,
non-profit, public, and
private organizations.
Racial/ethnic minority
individuals,

women, and persons
with disabilities are
encouraged to apply

Many patrticipating Institutes and
Centers of NIH invite
applications for these R01
awards for research addressing
important biological or medical
research problems. The BRGs
support multi-disciplinary
research in a single laboratory or
by a small number of
investigators that apply an

Submitters of
grant
applications
requesting
$500,000 or
more in
direct costs
for any year
must contact
the Institute

Standard NIH
RO1
deadlines:
Feb. 1, June
1, Oct 1 for
new
applications, a
month later
for amended
resubmissions

as principal integrative, systems approach to | or Center and
investigators. develop knowledge and/or program staff | competing
methods to prevent, detect, before renewals.
diagnose, or treat disease or to submitting
understand health and behavior. | the
A BRG application may propose | application.
hypothesis-driven, discovery- The duration
driven, developmental, or may be up to
design-directed research. 5 years.
(Some reviewers still like to see
a hypothesis and plan for its
testing even on discovery,
developmental and design-
directed research.)
Bioengineering The Pl also serves as | Similar to BRG but tends to be The duration | May 22;
Research the project manager larger. The partnership must may be up to | expected
Partnerships - and must be capable | include appropriate 5 years. continuation
PAR-04-023. of leading the bioengineering or allied changes.

proposed effort.

guantitative sciences in
combination with biomedical
and/or clinical components.

Reference: Partain CL, Chan, HP, Gelovani JG, et al. 2005, Biomedical Imaging Research Opportunities
Workshop II: Report and Recommendations, Radiology 236:389-403
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SECTION V

RESEARCH INITIATIVES
FROM INTERNATIONAL MEMBERS

EUROPEAN SOCIETY OF RADIOLOGY
JAPANESE RADIOLOGICAL SOCIETY

INTERNATIONAL SOCIETY OF RADIOLOGY
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RESEARCH INITIATIVES FROM
THE EUROPEAN SOCIETY OF RADIOLOGY

Hans Ringertz, M.D., Ph.D.

Stockholm, Sweden

The European Society of Radiology (ESR) is a newly formed merge of the European Congress
of Radiology (ECR) and the European Association of Radiology (EAR). The merge is still
ongoing and should to be finished in the year 2008. The research initiatives of ESR stem from
both ECR and EAR but are formally a part of the EAR Research Committee (RC-ESR) with
Professor Gabriel Krestin as chairman. This committee can also be identified with the
Association of University Radiologists - Europe.

The main thrust in the area of radiology research initiatives is the creation of the European
Institute for Biomedical Imaging Research (EIBIR). So far EIBIR is a virtual structure including
some 150 cooperating University Radiology Departments in Europe. The intended schematic
structure can be seen below.

RC-ESR

‘ ESR ‘ EANM EFOMP ESMRMB || ..........

. Lim. Liability

ESR
Office

SCIENTIFIC
DIRECTCR

Participating
Institutions

Ex. Dirsctor
Secretariat

Some co-operating European Societies are indicated, Nuclear Medicine (EANM), Physicists in
Medicine (EFOMP), and Magnetic Resonance in Medicine and Biology (ESMRMB).
http://www.ear-online.org/_files/contentmanagement/Eibir Newsletter November_2005.pdf

ECR has an initiative with funding of travel and congress participation for junior radiologists from
some Eastern and Central European countries with accepted scientific presentations at the
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annual ECR Congress. Funding comes from both ECR and many national Radiological
Societies in some instances directed from one donor Society to a specified recipient country.

Most European countries have local research project funding on a minor economic scale

(e.g. € 500-1500) per project and after peer review assessment. Funding most often comes
from smaller funds or industrial support.

Websites

http://www.ecr.org/

http://www.ear-online.org

Title of Investigator Experience Description Amount of Deadline for

Grant or Award and Duration | Application
of Award

EAR/ECR

EAR/ECR Junior scientists Application defined research | €30.000 One | September

Research and project costs year

Education Fund

http://www.ecr.org/

EAR fellowships Less than 35 years of age | Research outside home €2500 per Continuous

http://www.cordis.| institution in radiological month For 3,

u/improving/ sciences 6, or 12

http://improving- month

mcf.sti.jrc.it/project
[search.gx
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RESEARCH INITIATIVES FROM
THE JAPANESE RADIOLOGICAL SOCIETY

Shigeru Ehara, M. D.

Morioka, Japan

Japanese Radiological Society (JRS) is the major academic radiological society in Japan. Its
major function is in research and education, and, in addition, accreditation of specialty
certification is among its activities. The subspecialty societies organized under JRS are the
Societies of Thoracic, Musculoskeletal, Abdominal, Emergency, and Head and Neck Radiology.
There are radiological societies organized separately from JRS, including Japanese Society of
Pediatric Radiology, Japanese Society of Neuroradiology, Japanese Society of Interventional
Radiology, and Japanese Society of Magnetic Resonance.

Some of these societies and Japanese College of Radiology (JCR, mainly dealing with clinical
practice issues) provide fellowships and awards to young investigators, usually younger than 40
years of age. In addition, the Ministry of Education and Science of Japanese Government issue
some research grants solely for young investigators with little previous research experience. A

few societies also provide financial aids for research and clinical training outside

Japan.

Website(s) http://www.radiology.or.jp

Title of Investigator Experience Description Amount of Deadline for

Grant or Award and Duration | Application
of Award

Japanese

Radiological

Society

Grant-in-Aid for Member younger than 40 | Increase research JPY 1M July 31

young investigator | yeas of age opportunities for young One year

(JRS) investigator Slyear

http://www.radiolo

ay.or.jp

Anglo-Japanese JRS members younger Support research and clinical | JPY 0.5M September 30

Association 40 years of age work in UK

Fellowship

http://www.radiolo

gy.or.jp

Musculoskeletal Member of Japanese Support research and clinical | JPY 0.3M September 30

Radiology Society of work related to

Fellowship, Musculoskeletal musculoskeletal radiology

Japanese Society | Radiology, younger than | outside Japan

of Musculoskeletal | 40 yeas of age

Radiology

Research Members younger 40 Promote basic investigation Not June 30

Promotion Award, | years of age by young researchers announced

Japanese Society

of Nuclear

Medicine

34




Title of Investigator Experience Description Amount of Deadline for

Grant or Award and Duration | Application
of Award

Japanese Society

of Magnetic

Resonance in

Medicine

Schering Award, Member younger than 40 | Promote young investigators’ | Not October 30

Japanese Society | yeas of age publication in international announced

of Magnetic society meetings

Resonance in

Medicine
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RESEARCH INITIATIVES FROM
THE INTERNATIONAL SOCIETY OF RADIOLOGY

Francisco Arredondo, M. D.

Guatemala, Central America

The ISR is the world organization of diagnostic radiology. We are a confederation of national
radiology societies, with direct representation of the major continental societies. The principal
function of the society is to support education efforts for radiologists, physicists, technologists
and other radiation workers. The society is also concerned with radiation protection of patients
and workers and with conditions for the practice of diagnostic radiology in various countries and
practice settings. In achieving its programmatic goals, the ISR works with its member societies,
with international health and scientific bodies like the World Health Organization, International
Atomic Energy Association, International Labor Office, International Society of Radiographers
and Radiologic Technologists, Pan-American Health Organization, and others.

Our website: www.isradiology.org is dedicated to serve our members as a way of
communication and exchange. Within the ongoing research and education activities that can
be found in our page, the following:

e "An 'Evidence-Based Radiology website for
education and practice

e "IKON teleradiology network in Mali".

e Radiation protection for patient and workers is a major concern for ISR and its
collaborating institutions. As the International Commission on Radiation Units and
Measurements (ICRU) which, since its inception, has had, as its principal objective, the
development of internationally acceptable recommendations regarding (1) quantities and
units of radiation and radioactivity; (2) procedures suitable for the measurement and
application of these quantities in diagnostic radiology, radiation therapy, radiation
biology, and industrial operations; and (3) physical data needed in the application of
these procedures, the use of which tends to assure uniformity in reporting.

e The ICRU has prepared two reports on subjects related to modern medical
imaging, Modulation Transfer Function of Screen-Film Systems (Report 41) in 1986 and
Medical Imaging — Assessment of Image Quality (Report 54) in 1995. These provide a
theoretical framework on image quality and evaluation of medical imaging systems,
including conventional and digital radiography, computed tomography (CT), nuclear
medical imaging, magnetic resonance imaging (MRI), and ultrasonography. Currently
activities involve the preparation of new reports on ROC analysis in medical imaging,
image quality assessment in nuclear medicine, bone densitometry, image quality
assessment in chest radiography, assessment of image quality in mammography,
dosimetric procedures in diagnostic radiology, and dose specification in nuclear
medicine.

e The International Commission on Radiological Protection, ICRP, is an independent
Registered Charity, established to advance for the public benefit the science of
radiological protection, in particular by providing recommendations and guidance on all
aspects of protection against ionizing radiation.
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One of the most important and difficult tasks is to promote research in developing countries
where no such a culture exists. Through our International Committee of Education (ICRE)
procedures to achieve this goal are being analyzed in order to be presented at our next
International Committee meeting in Capetown, September 2006 for approval and
implementation.

Website: www.isradiology.org
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SECTION VI

RESEARCH INITIATIVES
IN THE IMAGING SUBSPECIALTIES

CHEST IMAGING
GASTROINTESTINAL IMAGING
GENITOURINARY IMAGING
INTERVENTIONAL RADIOLOGY
MAMMOGRAPHY
MUSCULOSKELETAL IMAGING
NEURORADIOLOGY
NUCLEAR MEDICINE
PEDIATRIC IMAGING
ULTRASOUND
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RESEARCH INITIATIVES IN CARDIOVASCULAR IMAGING

Robert J. Herfkens, M.D., Ph.D.
Stanford CA

The development of advanced technologies, such as multidetector computed tomography
(MDCT) and improving technologies with magnetic resonance (MR) imaging, including higher
field-strength magnets, have opened a new frontier for the development of improved methods
for the diagnosis and characterization of cardiovascular diseases. Coupled with the
development of stem cells and gene therapy, these new technologies potentially offer an
opportunity to monitor these new therapies with advanced imaging techniques. Radiology is
poised in an excellent position to monitor the complex trade-offs in patient management posed
by these new technologies. Doing what radiology has done best in the past, that is the
experimental lab to clinical transformation, puts radiology in an outstanding research position.

Positron emission tomography (PET)/CT offers possibilities for new methods for evaluation of
myocardial viability. The prospect of MR/PET offers even more intriguing possibilities, but more
ambitiously, MR imaging and CT combined imaging has been proposed. Combined
technologies for imaging have surprised most observers. The combination of x-ray and MR
imaging technologies have offered new territories for delivery and monitoring of therapy.
Molecular imaging probes combined with CT or MR may add more than just improved spatial
resolution.

The improved temporal and spatial resolution of MDCT offers opportunities for characterization
of atherosclerosis, investigation of mechanisms of atherogenesis and potential monitoring of
therapies. Direct mechanical characterization of vascular wall changes may provide
fundamental knowledge about the development and treatment of atherosclerosis.

The dynamic characterization of myocardial and vascular abnormalities with magnetic
resonance imaging has been recognized but has also reached new frontiers with improvements
in imaging hardware. The combination of myocardial structure changes with motion, strain
tensor, and diffusion measurements offer unique opportunities to provide site-specific treatment
and characterized response to treatment, for instance for myocardial infarction. The combination
of MR imaging with molecular imaging probes may also provide unique opportunities. The
combination of stem cell therapy delivery and monitoring are also opportunities for new imaging
modalities.

Research opportunities continue to expand, but more importantly, the training of young
researchers has become a priority by a number of initiatives. The so-called Manhattan project
has provided leadership for the development of programs and funding of programs for training
young radiologists for cardiovascular research careers. The complex trade-offs in the diagnosis
and management of vascular diseases offer young researchers the opportunity to make that
transition from the experimental lab to the clinical environment utilizing a broad base of research
techniques as well as clinical techniques. The RSNA has sponsored through its research and
education program directed research training programs for cardiovascular diseases. The current
programs are established at the Cleveland Clinic, Stanford University, and Johns Hopkins
University. Training grants are also available through the NIH and American Heart Association.
SCARD has taken an active roll in lobbying for appropriate research training support.
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With the contributions supplied by modern imaging that the integration of vascular biology and
biomedical engineering remain within the purview of radiology. Molecular imaging, PET/CT, MR,
and MDCT have provided unparalleled advances in clinical technology and offer an extremely
fertile ground for young researchers as well as the development of new technologies and

translational research.

Website(s)
http://www.americanheart.org

http://www.grants.nih.gov
http://www.acc.org
http://www.rsna.org

Title of Investigator Experience Description Amount and Deadline for
Grant or Award Duration of Application
Cardiovascular Grant/ Award
Imaging
Predoctoral Predoctoral Students To help students initiate $10-40,000 per | Varies by
Fellowship careers in cardiovascular or year depending | region
http://www.america stroke research by providing upon region.
nheart.org research assistance and

training.
Postdoctoral Postdoctoral fellows PG To help a trainee initiate a $20-50,000 per | Varies by
Fellowship career in cardiovascular year depending | region
http://www.america research while obtaining upon region and
nheart.org significant research results. years

postgraduate

Fellow to Faculty Resident/Fellows To provide funding for Up to July
Award trainees with outstanding $132,000/yr
http://www.america potential for careers as based on level
nheart.org physician-scientists in of education

cardiovascular or stroke

research during the crucial

period of career development

that spans the completion of

research training through the

early years of the first

faculty/staff position.
Pathway to Postdoctoral fellows Designed to facilitate Up to 5 years Initially April
Independence receiving an RO1 award 7, 2006 and
Award earlier in an investigator’s then the
http://www.grants.n research career. The primary, regular NIH
ih.gov long-term goal of the PI Award application

Program is to increase and cycle

maintain a strong cohort of

new and talented, NIH-

supported independent

investigators
National Research | Pre- and Postdoctoral Supports Up to 5 years Regular
Service Award fellows graduate and postdoctoral NIH
http://www.grants.n research training application
ih.gov cycle

40




Title of Investigator Experience Description Amount and Deadline for
Grant or Award Duration of Application
Cardiovascular Grant/ Award
Imaging
Young Resident/fellows Award for manuscript and Up to $2,000 TBA for
Investigator's abstract summarizing any plus $1,500 in 2007
Awards problem that relates to travel expenses
Competition cardiovascular disease
http://www.acc.org whether it be in etiology,
pathophysiology, diagnosis, or
therapy. Award Categories: 1)
Clinical Investigations—
Cardiology and
Cardiovascular Surgery 2)
Physiology, Pharmacology,
and Pathology 3) Molecular
and Cellular Cardiology.
Cardiovascular Fellows at Cleveland Fellowship in support of non- | 1 year Currently
Imaging Fellowship | Clinic, Stanford, and invasive cardiovascular fellowship accepting
http://WWW.rsna.orq Johns Hopkins ?magin_g. Modalities vary with applications
institution
Research Scholar | Junior Faculty Designed to provide support $75,000 for 2 January 15
Award to junior faculty members years
early in their academic
http://www.rsna.org careers by freeing at least
/foundation 50% of their time to gain
experience in research.
Research Fellow Physicians nearing the Intended to give physicians an | $50,000 salary | January 15
Grant end of radiology training opportunity to devote their support for one
time to research under the year
http://www.rsna.org guidance of an experienced
/foundation scientific advisor.
Research Resident | 2nd or 3rd year residents | Opportunity to explore careers | $30,000 for one | January 15
in research year; at 50%
http://www.rsna.org effort; 6 months
/foundation at 100% effort
Research Seed Full-time Radiology, Designed to assist young $30,000 for one | January 15
Oncology, Nuclear investigators in gaining year
http://www.rsna.org | Medicine Faculty experience testing hypotheses
/foundation and defining objectives before
they apply for major grants
from corporations,
foundations, or government
agencies. The Seed Grant
Program funds the preliminary
studies required prior to
seeking major funding for a
research program.
Holman Pathway Selected Residents Direct support of a specific $30,000 for one | January 15
Research Resident research project year
Seed
http://www.rsna.org
Medical Medical Students The program is structured to $5,000 Year round

Student/Scholar
Assistant
http://www.rsna.org

provide medical students an
opportunity to explore their
interest and curiosity in
academic medicine.
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RESEARCH INITIATIVES IN CHEST IMAGING

David A. Lynch M.D.
Denver CO

Exciting current issues in chest imaging research include computer-based methods for detection
and characterization of nodules, use of CT for diagnosis and classification of diffuse lung
disease, and use of MRI with hyperpolarized helium in evaluation of obstructive lung diseases

The Society of Thoracic Radiology offers seed grant support for young investigators to pursue

novel research in thoracic imaging and related fields.

Website: www.thoracicrad.org/str99/seed grant guide.htm.

Title of Investigator Experience Description Amount and Deadline for
Grant or Award Duration of Application
Chest Imaging Grant/ Award
STR seed grants Preference is given to ; $8,000 - February 15
.reside.nts, felloyvs.or -SFSSp%rr? gﬁ?o?ﬁé?éec?sdﬁ]d o $30,000 for June 15
investigators W|th_|n 5 thoracic imaging. Up to 50% one year October 15
years of fellowship of the seed grant amount can A letter of
be used for salary support. : :
The grants will not pay for Intent Is
travel, overhead or indirect requesteql 6
costs. Funds for computers weeks prior
and development of teaching to the_
models will not be deadline
considered.
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RESEARCH INITIATIVES IN GASTROINTESTINAL IMAGING

Pablo R. Ros M.D.
Boston MA

Gastrointestinal imaging research currently focuses clinically in advanced applications of CT
such as CT-Colonography and CT-Enterography, particularly with the use of subtraction
techniques and neutral contrast agents and, also, in 3-D applications with CT-Angiography
applied to mesenteric vasculature. In MRI, there is clinical research in developing adjunct
contrasts for MRCP such as human secretin and specific contrasts for lymph node
characterization such as iron oxide particles. Abdominal applications of 3T MRI with diffusion
and perfusion techniques are also being explored. In the interventional arena, malignancy
ablation continues to be an expanding area of clinical research. Finally, PET-CT applied to
GIST, esophageal, gastric and colonic cancers and lymphoma is becoming a key area in clinical
researchers partnering with nuclear medicine physicians. Regarding basic sciences research,
molecular imaging using PET-CT and high field MRI using nanoparticles is in the forefront of Gl
radiology with applications in the personalized treatment of GIST and liver imaging. Optic
coherence tomography is applied to esophageal and colonic muscosa evaluation and
fluorescence imaging to intraperitoneal spread of disease.

Website: http://www.sgr.org (the Society of Gastrointestinal Radiologists)

Title of Investigator Experience Description Amount of | Deadline for

Grant or Award and Application
Duration of

Gastrointestinal Award

Radiology

The Wylie J. At least one investigator Research Award from the SGR | $15,000 for | October 2

Dodds Research must be a member of the | Project must be completed or each award

Award Society of near completion within one year | (one time

Funded by a grant | Gastrointestinal of award. only)

from E-Z-EM, Inc. | Radiologists (SGR) Project should be ready for

presentation as a scientific
paper at the next year's
http://www.sgr.org meeting of the Society

The Phillip H. must be a member of the | This grant is specifically intended| each award
Meyers, M.D. SGR to facilitate visionary research (one time
Research Grant in medical imaging by making only)

funds available for pilot projects
on ideas that are intellectually

Funded by a grant challenging but not yet well
Meyers family and enough developed to be suitable
E-Z-EM, Inc funding by mainstream granting
agencies. Project must be
http://www.sqgr.org completed or near completion

within one year of award.
Project should be ready for
presentation as a scientific
paper at the next year’s meeting
of the Society
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RESEARCH INITIATIVES IN GENITOURINARY IMAGING

Deborah A. Baumgarten M.D.
Atlanta GA

The Society of Uroradiology is organized to promote interest in the advancement of urinary tract
and gynecological imaging and to stimulate the study of both normal and abnormal processes
with emphasis upon the integration of conventional radiography, sonography, computed
tomography, magnetic resonance imaging, nuclear medicine, and interventional procedures.
Membership is reserved for physicians and other scientists who have an interest in the practice,
teaching, or research of genitourinary imaging. A new category of membership, Member-in-
Training, has been recently added to try to encourage participation by trainees in the Society
with the further hope that this will lead to active participation in Academic Radiology.

The Society will define and coordinate collaborative research within the Society, will designate
funds from the Research Endowment Fund to support such research, and will develop a code of
professional conduct relative to issues of conflict of interest and safeguards for human and
animal subjects used in research. The Society shall recognize and acknowledge those who
have made extraordinary contributions to Uroradiology by awarding of the Society’s Gold Medal.

At each annual meeting there is a half-day devoted to the presentation of abstracts selected
from those submitted. There is the opportunity for discussion of current and potential research
generated at this session. Awards are also given for the 3 best papers and 1 best poster
presentations.

Website: http://www.uroradiology.org/html/researchawards.htm

Title of Investigator Experience Description Amount and Duration | Deadline for

Grant or Award of Grant/ Application

Genitourinary Award

Radiology

Clinical Fellowship | Eligibility: Members of the | Research The Society will See website;

Research Training | Society of Uroradiology projects in the annually designate a | generally in

Program Grant area of maximum of $30,000 | October of the
Uroradiology for research projects. | year prior to the

http://://www.urora Research funding will | meeting

diology.org/html/re be for amounts

searchawards.htm between $5,000 and

$10,000 annually,
renew-able for up to
3 years based upon
satisfactory review of
annual progress as
reported to the
Society and members
at the Scientific
Session of the SUR.
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Title of Investigator Experience Description Amount and Duration | Deadline for
Grant or Award of Grant/ Application
Genitourinary Award

Radiology

Trainee Travel Resident or fellow To support travel | Up to $2000 To be considered

Award

http://www.uroradi

ology.org

currently in a training
program; abstract
submitted must have an
author who is a member
of the SUR

to the Annual
meeting in order
to present an
accepted abstract

for the travel
award, the
trainees must
indicate their
status at the time
of abstract
submission;
deadline for the
submission of
abstracts varies
based of the
timing of the
Annual Meeting.
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RESEARCH INITIATIVES IN INTERVENTIONAL RADIOLOGY

Elvira V. Lang M.D.

Boston MA

Current research in Interventional Radiology encompasses clinical studies assessing efficacy

and safety of procedures and devices, bench top work related to device development and

testing, noninvasive imaging applications, molecular approaches to treatment of tumors and

vascular disease, development of tumor and animal models, and assessment of provider patient

interactions.

WEBSITES: http://www.sirfoundation.org/grant_programs.shtml and www.acrin.orqg.

Title of
Grant or Award
Interventional

Investigator Experience

Description

Amount and Duration of
Grant/ Award

Deadline for
Application

Radiology

Clinical Interventional This grant is designed $30,000 payable over 3 December 15
Fellowship Radiology Fellows to provide research years

Research project support funds to

Training interventional radiology

Program Grant

departments for
providing research
training and experience
opportunities for inter-
ventional radiology
clinical fellows. Through
this grant, interventional
radiology fellows will
enhance their insight
into scientific investi-
gation and develop
their competence in
state-of-the-art experi-
mental design, conduct
and presentation.

Dr. Ernest J.
Ring Academic
Development
Grant Program

Junior Interventional
Radiology faculty
members

This grant program,
named after Ernest J.
Ring, MD, the founder
of the SIR Foundation,
is designed to provide
support to junior
Interventional Radi-
ology faculty members
early in their academic
careers to allow time for
research. The goal of
this program is to have
the grant recipient
subsequently obtain
additional funding from
other sources, e.g.,
National Institutes of
Health (NIH) grants.

$50,000 one year.

A second year of funding
is possible with the
submission of a report
detailing the research and
budget expenditures
during the first year as
well as a new detailed
research plan and
proposed budget for the
second year. There is a
maximum of two years of
funding on any given
project.

December 15
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Title of

Grant or Award
Interventional
Radiology

Investigator Experience

Description

Amount and Duration of
Grant/ Award

Deadline for
Application

Pilot Research
Grant Program

Faculty and those with
limited research
experience

This grant program is
designed to fund
research in areas
identified by the SIR
Foundation as
important to the
advancement of
interventional radiology
and patient care. These
grants generally
address a specific
hypothesis and
generate preliminary
data that could be used
to justify or strengthen
sub-sequent
comprehensive
applications to national
peer-reviewed funding
agencies. Grants may
be issued to support
the initial research
efforts of faculty as well
as those who have
limited research
experience.

Up to $25,000 per project

December 15

Academic
Transition Award

Interventional
Radiologists over the
age of 40

The award is designed
for interventional
radiologists over the
age of 40 who have
recently begun
academic careers after
spending several years
in non-academic
practice. The award is
intended to facilitate the
establishment of a
record of independent
research by the
investigator in order to
promote a successful
academic career.

Up to $25,000

December 15

The American
College of
Radiology
Imaging Network
(ACRIN)
Protocol
Development
Award

Full-time practicing
interventional
radiologists and
trainees enrolled or
accepted into a
fellowship program,
with a MD and/or PhD,
or equivalent degree in
educational

ACRIN Protocol
Development Award is
designed to provide
investigators an
incentive to pursue
ACRIN for funding of
their research ideas.
The award is intended
to increase the number
of submissions to
ACRIN of high quality
protocols related to the
field of cardiovascular

There are two awards: 1)
an initial Phase | award of
$1000 is payable to the
applicant for the
submission of an SIR
Foundation- approved
Summary Protocol to
ACRIN; 2) a Phase I
supplemental award of up
to $2500 will be provided.
To support the further
development of an
ACRIN Research

December 15
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Title of Investigator Experience Description Amount and Duration of Deadline for
Grant or Award Grant/ Award Application
Interventional
Radiology
ACRIN Protocol and interventional Strategy Committee-
Development radiology approved Summary
Award (cont’d) Protocol into a final
protocol submission

Medical Medical students The Medical Student Awards of up to $2,000 April 15
Student currently enrolled in a Research Grant is will provide salary support
Research Grant | MD, DO, or equivalent | designed to foster an for medical students

degree program in interest in research by conducting summer

medical institutions funding a summer research projects that test

within North America. research project a new idea or help

Applicants must be conducted by a medical | support a new area or

citizens of the United student in an area direction of research in

States or Canada or identified by SIR interventional radiology.

have permanent Foundation as

resident status therein. | important to the

In addition, the advancement of

applicant must interventional radiology

designate a project and patient care.

advisor who will mentor

the student for the

duration of the research

project.
Radiology Grants are available to | The Radiology Awards of up to $5,000 April 15
Resident residents currently Resident Research will fund supplies and

Research Grant

enrolled in an
accredited radiology
residency training
program with an MD,
DO, or equivalent
degree in educational
institutions within North
America. Applicants
must be citizens of the
United States or
Canada or have
permanent resident
status therein.

The applicant must
designate a project
advisor who will mentor
the resident for the
duration of the research
project. The applicant
must also receive a
three-month

time commitment from
his/her residency
program to perform the
research project.

Grant is designed to
foster an interest in
research by funding a
research project
conducted by the
resident in an area
identified by SIR
Foundation as
important to the
advancement of
interventional radiology
and patient care.

equipment for radiology
residents.
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RESEARCH INITIATIVES IN MAMMOGRAPHY

Etta D. Pisano M.D.
Chapel Hill NC

Research directions in breast imaging include improvements in breast cancer screening,
development and assessment of methods to assess extent of disease and response to therapy
in women with breast cancer, development of imaging tools for distinguishing aggressive versus
nonaggressive breast cancers so as to reduce unnecessary therapies and biopsies, and new
transcutaneous therapies. Promising technologies on the horizon include tomosynthesis and
three dimensional x-ray imaging, optical, microwave and new more specific gamma and

positron emitters.

Website:
http://www.sbi-online.org/.: Society of Breast Imaging
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RESEARCH INITIATIVES IN MUSCULOSKELETAL IMAGING

Lorraine G. Shapeero, M.D.
Bethesda MD

With the emerging fields of molecular imaging and image-guided intervention and the advent of

high-resolution dynamic contrast-enhanced and total body MRI, PET-CT, optical imaging and

ultrasonography with contrast media, musculoskeletal imaging is embarking on its second major

expansion in the last two decades. Molecular imaging should dramatically change the approach

to the patient with musculoskeletal tumors with improved ability to diagnose and stage tumors

and evaluate the response to therapy including target-based drug and gene-directed enzyme

therapy. Integration of 4D (real-time imaging) and 5D (segmentation, registration, and display)

images, when they become available, should help in planning the delivery of therapy to

musculoskeletal tumors and in assessing the change in response to treatment over time.* Other

challenging and fertile frontiers for musculoskeletal investigation are imaging studies of muscles

and their metabolism and of joints with evaluation of their kinematics, cartilage and synovium.

'Robb RA. 4D and 5D imaging, the new dimensions in image-guided therapy. BIROW 1V, 2006.

Websites:
http://www:grantsl.nih.gov/grants/quide/pa-files/PA-04-045.htm
http://www.molecularimaging/fundi/org.php.
http://www.arthritis.org

http://www.acrin.org

http://rsna.org/Foundation/programs.cfm
http://www.internationalskeletalsociety.com

http:// www.skeletalrad.org

Title of Investigator Description Amount and Deadline for
Grant or Award Experience Duration of Application
Musculoskeletal Imaging Grant/ Award
Exploratory/Developmental Any These are high risk/high These are March 1
Grants for Diagnostic impact grants for smaller July 1
Cancer Imaging research concepts that grants than November 1

represent potential for the typical

revolutionary RO1, with a
http://grants1.nih.gov/grants/ breakthroughs in maximum
guide/pa-files/PA-04- development of imaging amount of
045.htm technologies to enable $125,000

the non-invasive sensing | per year for

of cancer in the living 2 years

body.
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Title of Investigator Description Amount and Deadline for
Grant or Award Experience Duration of Application
Musculoskeletal Imaging Grant/ Award
Innovative Technologies for | Senior investigator | Any innovative R21 - Several times
Molecular Analysis of technology for molecular | $275,000 per year
Cancer (R21, R33) analysis of cancer over 2 years
including molecular
http://www.molecularimaging imaging can be R33 -
[fundi/org.php. applicable. whatever is
appropriate
for the
research
American College of Be aPlorbea ACRIN conducts multi- No specific None
Radiology Imaging Network | member of a disciplinary, multi-center training
(ACRIN) clinical trial team trials of diagnostic award,;
imaging and image- Clinical
http://www.acrin.org guided treatment research
technologies and experience
provides a complete and
infrastructure for the education by
design, conduct, participating
analysis, and results in ACRIN
dissemination. trials
Innovative Research Grant Individuals with The purpose is to $100,000/yr September 1
doctoral degrees at | encourage research in for 2 yrs.
http://www.arthritis.org the assistant biomedical science, Cannot be
professor level or clinical science and renewed.
higher at any behavioral research with
nonprofit US relevance to rheumatic
institution. disease by encouraging
research projects with a
high degree of innovation
and novelty.
Research Seed Grant Board-certified Full- | This program is designed | $30,000 for January 15
Time Faculty or to assist young one year
http://rsna.org/Foundation/pr | Board eligible investigators in gaining
ograms.cfm applicants must experience testing
not have received hypotheses and defining
grant/ contract objectives before they
amounts totaling apply for major grants.
$50,000 or more in | The Seed Grant Program
a single calendar funds the preliminary
year as principal studies required prior to
investigator. seeking major funding for
a research program.
Research Scholar Grant Junior Faculty Research Scholars will $75,000 January 15
who have devote a minimum of annually for
http://rsna.org/Foundation/pr | completed 50% of their time to the two years

ograms.cfm

residency or fellow-
ship but who are
not yet recognized
as independent
investigators

approved research
project. Any area of
research related to the
radiological sciences can
serve as a research
project.
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Title of Investigator Description Amount and Deadline for

Grant or Award Experience Duration of Application

Musculoskeletal Imaging Grant/ Award

Arthritis Investigator Award Program is This support is available $75,000/yr September 1
intended as a to sustain individuals for 2 yrs;

http://www.arthritis.org bridge between committed to a career in may be

a postdoctoral
fellowship and

arthritis related research
until full independence as

renewed for
2 more yrs at

establishment as an investigator can be $90,000/yr
an independent obtained.
investigator. It is
not intended to be
a second
fellowship.
Research Resident/Fellow Resident/Fellow This program offers an $50,000 for January 15
Grant opportunity to gain further | one year for
insight into scientific a Fellow;
http://rsna.org/Foundation/pr investigation and to $30,000 for
ograms.cfm develop competence in one year for
research techniques and | a Resident

methods.
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RESEARCH INITIATIVES IN NEURORADIOLOGY

Jonathan S. Lewin M.D.
Baltimore MD

Our understanding of the mechanisms of cerebrovascular and neurological diseases is
continually changing and new methods for the diagnosis and treatment of these disease entities
continue to be developed. For many reasons, it is important that neuroradiologists continue to
be in the forefront of development and testing of new diagnostic and therapeutic techniques in
cerebrovascular and neurological diseases, and major research projects should address these
mechanisms.

Website:: http://www.asnr.org/asnr/scholarship/

Title of Investigator Experience Description Amount and Deadline for
Grant or Award Duration of Application
Neuroradiology Grant/ Award
Scholar Award in Fellow, resident, junior This $60,000 award was $60,000 for November
Neuroradiology faculty created for investigators in one year ach year
Research the early phase of their
ASNR scholar’s careers (including junior
Award faculty) to enhance

competency in areas
http://www.asnr.or important to the future of
g/asnr/scholarship/ Neuroradiology, including

health services research,
physiological imaging and
interventional neuroradiology.
These projects allow a young
investigator to develop a
research project in a well-
focused area of Neuro-
radiology that will ultimately
enhance patient care. In the
recent past, successful
applications have focused on
such topics as (1) flow
dynamics in aneurysms, (2)
exploration of the use of
diffusion tensor imaging in
premature newborns, and (3)
validation of CT perfusion
algorithms in animal models.

NER Trainee, junior faculty This $60,000 award was $60,000 for November
Foundation/Boston created to provide an one year each year
Scientific Fellowship opportunity for a young
in Cerebrovascular neuroradiologist (including
Disease Research junior faculty) to pursue
research in a topic that will
http://www.asnr.org/al advance the diagnosis and
snr/fellowship-cdr disease. The research project
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Title of Investigator Experience Description Amount and Deadline for
Grant or Award Duration of Application
Neuroradiology Award
NER should specifically focus on $60,000 for November
Foundation/Boston an aspect of cerebrovascular | one year each year
Scientific disease that is likely to be
Fellowship important in patient care.
in Cerebrovascular Recent awardees have
Disease Research performed research on such
(cont'd) topics as (1) clinical

assessment of aneurysms
http://www.asnr.or treated with endovascular
g/asnr/fellowship- coils using 3T MR scanners
cdr and (2) assessment of

methods to improve MR

perfusion imaging in patients

with atherosclerotic carotid

artery disease.
NER Foundation Trainee, junior faculty The purpose of this fellowship | $60,000 November
Berlex/NER is to support research and one year each year
Foundation education in any Basic
Fellowship in Science topic relevant to the
Basic Science discipline of Neuroradiology.
Research This fellowship has

http://www.asnr.or
g/asnr/fellowship-
bsr/

continuously been supported
by a grant from Berlex
Imaging. Awards in this
category are typically given to
applicants who have a well-
defined project performed in
controlled environment such
as a laboratory setting, often
using animal models of
human diseases. Recent
awards have been given to
projects such as

(1) correlation of MR
perfusion imaging data and
histological findings in a
rodent brain tumor model and
(2) use of diffusion tensor
imaging and functional MR
imaging to assess functional
correlates of traumatic diffuse
axonal injury. For 2006, the
Foundation and Berlex will
support two fellowships in the
amount of $60,000 each.
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RESEARCH INITIATIVES IN NUCLEAR MEDICINE

Philip O. Alderson M.D.
New York NY

There are numerous research opportunities in Nuclear Medicine. Because of the power of the
tracer method, the field of Nuclear Medicine was built on the concept that radioactive tracers
could be used to study the biology of many diseases and to translate that knowledge into clinical
utility through the development of radioisotope-based imaging tests. Accordingly, Nuclear
Medicine is a field in which there always have been abundant research opportunities. For
example, one can find funding opportunities by taking a disease-based approach. From broadly
relevant disorders such as the various types of cancers through metabolic diseases and a host
of other conditions, one can typically use the internet to find foundations, governmental
organizations, corporations or specialty societies that offer funding opportunities that would
involve the use of radioisotopes for developing new methods of disease detection, staging or
therapy. What follows is a brief list of websites that offer research opportunities. This list does
not include the many broad-based opportunities at NIH/NCI or the NIBIB that might be equally

relevant. Many of the listed opportunities focus on grants for the young investigator.

Websites:

http://www.snm.org

http:// wwvw.NARSAD.org

http:// www.grants.nih.gov

http:/ www.sandlerresearch.org/ /

Title of Investigator Description Amount and Deadline for
Grant or Award Experience Duration of Application
Nuclear Medicine Grant/ Award
Pilot Research grant Early career stage | Test innovative ideas. $ 8,000 September
Society of Nuclear Medicine | basic, clinical Funds essential 2006
http://www.snm.org scientists in materials.
academic, research | Does not fund salary and 5 grants
— oriented travel awarded in
organization 2005
Blahd/Ash burnPilot grant Physician Starter funds $ 10,000 Two grants in
Research in 2006
http://www.snm.org Nuclear Medicine
Mallinckrodt Seed grant MDs or PhDs Basic or clinical research; | $ 25,000 One grantin
must develop potential for 2006
http://www.snm.org future funding from foun-
dation, government, etc.
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Title of Investigator Description Amount and Deadline for
Grant or Award Experience Duration of Application
Nuclear Medicine Grant/ Award
Cassen Post-doctoral Recent doctoral Basic science nuclear $ 25,000/yr ad hoc
Fellowship Award degree — PhD/MD, | medicine research for two years

PhD — must be first
http://www.snm.org five years after

degree
NARSAD Young Doctoral degree Brain research — $ 30,000/yr July
Investigation Award (MD, PhD, PsyD) neuropsychiatric for two yrs

In year(s) disorders
http:// www.NARSAD.org immediately after

degree awarded
NARSAD Independent Doctoral degree; Brain research — $ 50,000/yr July
Investigation Award before sustaining neuropsychiatric for two years

funding received disorders
http:// www.NARSAD.org
Innovation in Molecular Open R-21 mechanism to $ 30,000/yr October
Imaging Probes stimulate development of | up to four

probes to defect years

http:// www.grants.nih.gov molecular events in vivo
Sandler Program for Asthma | Open New perspectives, Maximum February

Research

http://
www.sandlerresearch.org

including molecular
imaging, in asthma
research

$ 75,000 over
three years
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RESEARCH INITIATIVES IN PEDIATRIC IMAGING

Diego Jaramillo M.D.
Philadelphia PA

Pediatric Imaging Research has focused on the following topics:

a) Imaging of normal growth and development or of anatomic structures or physiologic
processes that are unique to children

b) Imaging of diseases that are specific to childhood

c) Development and adaptation of technologies to the specific physiologic and anatomic
issues of childhood

d) Study of deleterious effects of imaging studies, particularly radiation, on children

e) Imaging services research related to pediatric imaging

The following is a partial listing of some of the recent research directions in pediatric radiology.

A. Imaging of normal growth and development. There has been great interest in the normal
development of the brain. There is currently a multi-institutional “MRI Study of Normal Brain
Development” (website: http://www.brain-child.org/1) (PI: Carlo Pierpaoli) seeking to provide
normal control data for studies of children with brain disorders, and to provide growth curves for
normal brain anatomy. Multiple studies use functional MRI (fMRI) to evaluate the evolution of
neuro-cognitive development. For example, the work of Scott Holland et al evaluates normal
language development in children. Outside the brain, there have been studies of normal
development of the musculoskeletal system and Gilsanz et al have studied age-related
variations in bone density.

B. Imaging of diseases specific to childhood: Imaging of neuroblastoma is an important
challenge. Siegel et al are conducting a multi-institutional study using total body MRI and
PET/CT for the evaluation of neuroblastoma metastases. Novel approaches to this disease
include the work of Stephan Voss et al. Other specific childhood disorders include the
evaluation of sleep apnea using MRI by Lane Donnelly and Carole Marcus. Taylor et al, Sivit et
al and Applegate et al have performed multiple studies of pediatric appendicitis. Increasingly,
the field of prenatal diagnosis using MRI has become a central part of pediatric radiology
research, particularly of abnormal brain development, and certain thoracic, body wall and
genitourinary deformities. Other areas of research include the study of cognitive and neuro-
imaging in sickle cell disease and other causes of brain ischemia (Melhem et al, Zimmerman et
al), the evaluation of perinatal brain injury (Grant et al), the study of growth disorders using MRI
(Jaramillo et al), the assessment of urinary tract abnormalities using MR urography (Grattan-
Smith et al), the study of complications from cancer treatment in children (Kaste et al) and the
evaluation of articular disorders in children (Dardzinski et al, Doria et al). There have been
multiple studies of intussusception and of necrotizing enterocolitis (Daneman et al).

C. Development and adaptation of technologies to the specific physiologic and anatomic issues
of childhood: Frush et al have developed multiple techniques for the use of multidetector CT in
children. Gilsanz et al have developed QCT and DEXA for the study of abnormal bone density
in children. Long et al has developed a technique for the evaluation of the pulmonary
interstitium in children. Several investigators have researched the efficacy of various sedation
protocols in children. In the area of interventional radiology, numerous investigators have
developed specific techniques for performing drainages, biopsies and vascular interventions.
The areas of PET/CT and magnetoencephalography promise to bring multiple developments in
the evaluation of pediatric disorders.
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D. Study of Deleterious Effects of Radiation in Children: the work of various investigators (e.g.
Brenner et al and Donnelly et al) has raised awareness regarding the need to reduce radiation
exposure from imaging studies, particularly CT. Frush et al have developed multiple protocols
and techniques for radiation exposure minimization.

E. Imaging services research related to pediatric imaging: Medina et al have studied the cost-
effectiveness of imaging procedures for the evaluation of common pediatric pathologies.
Applegate et al and Ward et al have also performed studies related to health services research

in pediatrics.

F. Future directions: Molecular imaging and functional imaging using various technologies is still
in its infancy. Much work still needs to be done in reduction of radiation exposure. The advent of
faster CT scanners promises to circumvent limitations related to patient motion and fast
physiologic processes in children. High field MRI, with its greater spectroscopic and spatial
resolution should allow a better understanding of many pathologies in children.

Website: : http://www.pedrad.org

Title of Investigator Experience Description Amount and Deadline for
Grant or Award Duration of Application
Pediatric Imaging Grant/ Award
The Research and | The purpose of these Any area of radiology-related One- March 15
. ! ) . year
Education awards is to assist research is acceptable grants of
Foundation of the | investigators in defining (including education). $10.000 or
Society for objectives and testing I ess’
Pediatric hypotheses before they
Radiology Seed apply for major grants
Grants from corporations,
foundations or
http://www.pedrad. | government agencies.
org
The N. Thorne One member of the The N. Thorne Griscom Thisis a March 15
Griscom Award for | investigation team must Award for Education in $40,000
Education in be a member of the Pediatric Radiology is made award to be
Pediatric Society for Pediatric possible by a donation to the | used to
Radiology radiology Foundation from Dr. Griscom’ | support
Applicants must hold a s colleagues at the Children's | investigator
http://www.pedrad. | full time faculty position in | Hospital of Boston. The salary and
org an educational institution | award is intended to support benefits

at the time the award
commences

Applicants must be in a
department of diagnostic
radiology, radiation
oncology, or nuclear
medicine, and have
completed all advanced
training

projects involved in pediatric
radiology education. This
award is offered only In even
numbered years
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RESEARCH INITIATIVES IN ULTRASOUND

Marnix van Holsbeeck M.D.
Detroit Ml

Clinical ultrasound research will benefit from recent manufacturing improvements that include
elastography, three-dimensional and four-dimensional ultrasound and equipment
miniaturization. The use of contrast media promises to make a difference in soft tissue tumor
diagnosis and in the assessment of pannus in rheumatoid joints.

We expect break-through research in ultrasound of breast tumors, in the study of tumor
vascularity and medication delivery in liver lesions and in the assessment of synovial
inflammation in rheumatoid arthritis.

In our own organization, research on musculoskeletal ultrasound developed in collaboration
with the departments of surgery and orthopedics. Grants from industry, from NASA and from
NIH support our efforts.

New investigators can apply for small seed grants through AIUM. Once started, they can
continue by applying for grant money through RSNA, NASA, and NIH. A website for AIUM “seed
grants” and a career of ultrasound research are detailed below. Companies that manufacture
contrast agents — Bracco and Schering — may benefit from research collaboration.

Anatomy and pathology correlation of musculoskeletal ultrasound findings are easy to obtain.
Deployment of ultrasound equipment in the anatomy laboratory space happens frequently. The
correlative ultrasound/pathology findings help gain new insights.

Our latest studies focus on joint motion and on the effects of abnormal movement on feelings of
pain and postoperative function. For example in the pain caused by rotator cuff tear, the exact
origin of the pain is not well understood. There appears no relationship between size of tear or
re-tear as detected by static ultrasound images and symptoms.

Combined kinematic and real-time sonographic studies will attempt to explain the sources of
patients’ invalidity. At the conclusion of our study we hope to be able to validate the patterns of
abnormal joint and tendon motion we observe. Recommendations for improvement in surgical
technique may result.

Website(s)

www.aium.org/eer/intro. asp

WWW.Mmusoc.com

www.rsna.org/Foundation/researchscholargrant.cfm
www.rsna.org/Foundation/ResearchResidentFellowGrant.cfm
www.grants.nih.gov

http://research.hg.nasa.gov/research.cfm
http://imaging.cancer.gov/programsandresources/UltrasoundResearchinterface/
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Title of Investigator Experience Description Amount and Deadline
Grant or Award Duration of for
Ultrasound Award Application
AIUM's Endowment for New investigator Clinical and basic Funding up to January 15
Education & Research ultrasound $10,000 for any
(EER) research one project.
www.aium.org/eer/intro. asp
RSNA Research & Applicants must be Diverse types of $50,000 salary January 15
Education Foundation residents or fellows in a projects in the support for a one-
Research Resident/Fellow | Department of Radiology | radiologic sciences | year research
Grant including basic fellow project or
science and clinical | $30,000 salary

www.rsna.org/Foundation/re research studies support for a one-
searchscholargrant.cfm year research

resident project
RSNA Research & Junior faculty members Any area of $75,000 annually | January 15

Education Foundation
Research Scholar Grant

www.rsna.org/Foundation/re

searchscholargrant.cfm

who have completed the
conventional training
programs but have not
yet been recognized as
independent investigators

research related to
the radiologic
sciences is eligible
for Research
Scholar Grant
support

for two years
($150,000 total)
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SECTION VI

2006 RRA RESEARCH SYMPOSIA

AUR ANNUAL MEETING
APRIL 6-8, 2006

AUSTIN TEXAS
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THURSDAY, APRIL 6™
8:30 am - 10:00 am AUR/RRA Research Symposium 46B01
"Image-guided Therapy"

Moderators: Lorraine G. Shapeero, MD
King C. P. Li, MD, MBA

8:30 am -9:00 am
“Image-guided Therapy: The IR Suite of the Future”
Bradford J. Wood, MD

Learning objectives:

1. Acquire an understanding of the multimodality IR Suite of the
future and its use to improve patient outcomes by utilizing and
combining current and potential diagnostic imaging
techniques.

2. Learn about the applications of current research initiatives to
improve image guidance for interventional procedures.

9:00 am -9:30 am
“MR-guided Stem Cell Therapy”
Jeff W. M. Bulte, PhD

Learning Objectives:

1. Realize the potential of stem cell therapy and the need of non-
invasive imaging techniques to bring this new paradigm into
the clinic.

2. Become familiar with the different approaches that can be
used to make stem cells “MR visible.”

3. Become acquainted with the challenges and limitations of MR
cell tracking and to learn about the first clinical trials.

9:30 am -10:00 am
“Multidisciplinary Dynamics in Image-guided Therapy”
Jonathan S. Lewin, MD

Learning Objectives:

1. Recognize the complexity of inter-departmental relationships
in image-guided therapy.

2. Describe different approaches to creating a successful
resolution to inter-departmental relationships in image-guided
therapy.

3. Apply frameworks for inter-departmental relationships to their
own dynamics in image-guided therapy.
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200 pm-3:30pm ®

Moderators:

4:00 - 4:30pm

4:30 - 5:00 pm

FRIDAY, APRIL 7™

RRA/A3CRZ /APDR Research Symposium 46F01
"Radiology Research Challenges and Their Solutions:
Faculty/Trainee Perspectives”

Norman J. Beauchamp Jr, MD, MHS
Jannette Collins, MD, MEd, FCCP
Wilbur L. Smith Jr, MD

2:00 pm - 2:20 pm

“Senior Faculty/Fellow: Harvard University”
Steven E. Seltzer, MD

Fiona M. Fennessey, MD

2:20 pm - 2:40 pm

“Senior Faculty/Resident: Johns Hopkins University”
Aravind Arepally, MD

Clifford R.Weiss, MD

2:40 pm - 3:00 pm

“Senior Faculty/Predoctoral Student: University of Washington”
Jeffrey H. Maki, MD, PhD

Maisie Wang BS

3:00 pm - 3:20 pm

“Senior Faculty/Medical Student: Wayne State University”
Wilbur L. Smith Jr, MD

Ethan A. Smith, MD

3:20 pm — 3:30 pm
Panel Discussion

Learning Obijectives:

1. Learn about research challenges from the perspective of the
faculty and trainee at different levels of training.

2. Become familiar with some solutions to these challenges for
faculty and trainee at the fellowship, resident, predoctoral
student and medical student levels.

RRA Executive Committee Meeting and Advisory Council

RRA Business Meeting

7:30 - 8:30 am RRA Liaison Committee Meeting
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SATURDAY, APRIL 8™

8:30AM - 10:00 am ®

Moderator:

RRA Research Symposium 48C03
“Young Investigators’ Research Opportunities at the NIH and in
Professional Societies”

William G. Bradley Jr, MD, PhD
James H. Thrall, MD

The compendium, Research Initiatives in Radiology and the Radiological Sciences, will be
distributed at this symposium.

8:30 am - 8:40 am
“Research Initiatives at NIBIB”
Donald P. Harrington, MD

8:40 am — 8:50 am
“Research Initiatives at ARR”
N. Reed Dunnick, MD

8:50 am — 9:00 am
“Research Initiatives in Nuclear Medicine
Philip O. Alderson, MD

9:00 am —9:10 am
“Research Initiatives at RSNA”
G. Scott Gazelle, MD, MPH, PhD

9:10 am - 9:20 am
“Research Initiatives at ARRS”
Norman J. Beauchamp Jr, MD, MHS

9:20 am - 9:30 am
“Research Initiatives at ACRIN”
Bruce J. Hillman, MD

9:30 am - 9:40 am
“Research Initiatives at ISMRM”
J. Paul Finn, MD

9:40 am — 9:50 am
“Research Initiatives at AIMBE”
Thomas R. Harris, MD, PhD

9:50 am — 10:00 am

Learning Objectives of Symposium and Research Compendium:

1. Describe research opportunities available at the NIH related to
radiology and the radiological sciences.

2. Describe research opportunities available in national and
international radiology and radiological science societies and
imaging subspecialties.
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