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The IGERT Nanomedicine Science and Technology program
 aims to train the next generation of scientists and technologists who are skilled in research at the interface of nanotechnology, biology and medicine, are aware of the path to translate fundamental knowledge to marketplace products, are informed of the ethical and social issues relating to the discipline, and have a strong sense of community involvement as well as a global perspective.

INTELLECTUAL MERIT: Revolutionary developments in nanotechnology offer an unprecedented opportunity to address key challenges in medicine and biology, as many of the basic biological processes occur at nanometer length scales. IGERT Nanomedicine Trainees will participate in a state-of-the-art interdisciplinary research program mentored by a team of internationally renowned biologists, engineers, materials scientists, physicists, chemists, medical researchers, and pharmaceutical scientists. IGERT Trainees will develop multi-functional nanoplatforms for targeted delivery of siRNA and anticancer drugs. Novel optical sensors for exploring subcellular pathways, and biocompatible quantum dots for photodynamic therapy, will be created and studied. Magnetic nanoplatforms for use as theranostic agents with capabilities for diagnostics, imaging and therapeutic benefit will be developed. Trainees will create new nanoplatforms for antimicrobial, implant and neural applications. New ethical and policy issues raised by emerging nanomedicine technologies will be examined.

New courses in nanomedicine will be developed, and will incorporate synchronous online delivery of educational content to partner sites. An Entrepreneurship module will expose Trainees to the path to transit their research into the marketplace. Trainees will participate in internships co-mentored by scientists in research hospitals, government laboratories and industry. An outreach program will provide IGERT Trainees with opportunities to convey the excitement of their research in nanomedicine to K-12 students.

The IGERT program has a central commitment to training underrepresented minorities and is committed to a target goal that at least 75% of the IGERT Trainees will come from under-represented populations including women, African American and Hispanic communities.

[image: image1.emf]BROADER IMPACTS: Nanotechnology offers the promise of novel solutions to longstanding problems in medicine. The research proposed here has the potential to lead to groundbreaking developments that will benefit human health.

A key component of the proposed IGERT program includes creation of a unique partnership between Northeastern University, minority-serving Institutions University of Puerto Rico Mayaguez and Tuskegee University and Harvard Medical School member hospitals. The partnership will leverage the educational and research outcomes of the project to enhance the nascent training programs at the minority institutions. The interdisciplinary model of graduate education that will be developed is attractive to academic institutions world-wide who are eager to replicate the model in their institutions.

The vigorous outreach program will impact a broad segment of schools in Massachusetts,

Alabama and Puerto Rico, and will encourage K-12 students from under-represented communities to enter STEM areas of higher study.
PROJECT DESCRIPTION
IGERT Nanomedicine program is a comprehensive doctoral research and training program in the fundamental science and technology of Nanomedicine, comprised of the following elements:

· Interdisciplinary research in the thematic areas of Nanoplatforms for targeted delivery of siRNA and anticancer drugs; Optical sensors and therapies for nanomedicine; Magnetic nanoplatforms as theranostic nanoagents; Nanoplatforms for Antimicrobial, Implant and Neural applications and Ethical and Policy issues in Nanomedicine. IGERT Trainees will be mentored by a team of world-renowned biologists, engineers, materials scientists, physicists, chemists, medical researchers, doctors and pharmaceutical scientists.

· Development of new courses in nanomedicine
, including synchronous online delivery of educational content at partner sites. Distance technology such as Wimba and WebEx will be extensively used to communicate between Trainees, faculty advisors, research coordinators and administrative personnel at the 3 institutions (e.g. for seminars, courses, interviews, regular progress reports). 
· Internships co-mentored by scientists in research hospitals, government laboratories, biotechnology, pharmaceutical and medical industries and industrial groups. An Entrepreneurship module will expose Trainees to the path to transit their research into the marketplace.

· A K-12 outreach requirement under which IGERT trainees will convey the excitement of research and developments in nanomedicine to encourage under-represented communities to enter STEM areas of higher study.
· The program will initially award degrees with Ph.D. in the primary discipline, with specialization in Nanomedicine (Ph.D. plus). Northeastern University is planning to establish standalone programs of Ph.D., M.S. and Certificate Degrees in Nanomedicine. UPRM and TU have similar long range plans for sustainability as the programs develop at their sites.
A novel feature of the proposed IGERT program is the creation of a unique national partnership between Northeastern University, two minority-serving institutions, the University of Puerto Rico and Tuskegee University, and 6 research hospitals in Harvard Medical School. This partnership will bring the educational outcomes and research capabilities developed at Northeastern University and Harvard Medical School to minority institutions that have nascent research programs in nanomedicine, but do not have the critical mass at present to develop their own IGERT programs.

The partnership is enhanced by industry groups (e.g. TIE-Boston, Mass Biotech Council) representing the life sciences and entrepreneurship industries whose members further enrich mentored experiences of IGERT Trainees.
The IGERT program is committed to a target goal that at least 75% of the IGERT Trainees will come from under-represented populations including women, African American and Hispanic communities. The IGERT Faculty and Affiliated Personnel, include African Americans and Hispanic Americans who have extensive experience in recruiting and mentoring students at all levels from baccalaureate to doctorate.
A rigorous evaluation system is in place to access trainee’s progress in the program. The Trainees will be evaluated on a yearly basis by the Executive Committee and the Recruitment, Retention, and Mentoring Committee. Doctoral students will be required to get at least a B or better grade in all their coursework and maintain a cumulative grade point average of 3.25 or above. Yearly review of research progress towards doctoral degree will be carried out in consultation with the student research advisor. The student’s research advisor and a Nanomedicine faculty will monitor the student’s progress during internship through a weekly reflection meeting, followed by an assessment at the end. The Fellow will summarize her/his activities at a seminar presentation upon completion of the internship experience. Publications and presentations from the research will provide additional metrics in assessing the Trainees. All of these criteria will be used by the external assessment consultant to evaluate the success of the Nanomedicine program.
A key component contributing to the success of this program is institutional facilities. The facilities for nanomedicine and nanotechnology research at the 3 Universities and the partners at Harvard Medical School (HMS) are extensive. The 6 Boston area biomedical research institutions in HMS have research expenditures exceeding $1B and employ more than a 1000 Ph.D. and MD research scientists and physicians. Their combined resources are unparalleled anywhere else in the world. They will provide research facilities, coordinate internships at the hospitals, and provide expert guest lecturers in the student courses.
The present proposal builds upon the current single-institution IGERT award DGE-0504331, Phase 1 (2005-2010)
. The IGERT program has enrolled a total of 26 Nanomedicine Ph.D. trainees. This diverse student population represents 8 departments from 3 colleges at NEU with the participation of 19 IGERT faculty advisors (Table 1). In addition to Ph.D. students, the IGERT program has supported over 32 B.S. and M.S. students in nanomedicine-related research experiences. IGERT Trainees have contributed to excellent research that has resulted in over 50 journal publications, 1 patent approved, 2 patents filed, 15 book chapters, 3 books and over 125 conference presentations and posters.
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