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Welcome

On behalf of the Notre Dame Center for Nano Science and Technology (NDnano), we are pleased 
to welcome you to the inaugural NDnano Symposium: Nanotechnology in the Treatment of 
Neurodegenerative Disorders.

Nanotechnology has revolutionized the field of medicine by addressing challenges in diagnostics, 
therapeutics, and drug delivery. Specifically, nanotechnology can be combined with the field of 
bioelectronic medicine to stimulate neural pathways and potentially treat neurological disorders. 

The goal of this symposium is to convene multidisciplinary leaders in the field of bioelectronic 
medicine, nanotechnology, and neurodegenerative disorders to share current research, cultivate 
collaborations, and discuss innovative solutions.

Organizing Committee

Tiffanie S. Stewart, M.S., Ph.D. David K. Balkin, Ph.D.
Event Coordinator NDnano Managing Director 
NDnano Research Scientist dbalkin@nd.edu
tstewar5@nd.edu

Heidi Deethardt Barbara Walsh
NDnano Coordinator LEAST Administrative Assistant

Stay Connected
Website: nano.nd.edu Webcast: https://notredame.zoom.us/j/285991654
Twitter: @NDnano Wifi: ND-guest (no password required)    



Agenda
NDnano Symposium:  Nanotechnology in the Treatment of Neurodegenerative Disorders
Thursday, March 30, 2017 • Eck Visitors Center, Auditorium and Foyer • University of Notre Dame

10:00 am Check-in – Eck Foyer

Morning session – Eck Auditorium
10:45 am Welcome & Introductions
 Dr. Tiffanie Stewart
 Research Scientist, NDnano

 Prof. Robert Bernhard
 Vice President for Research, University of Notre Dame

11:00 am  Kevin Tracey, M.D. – Keynote: “Bioelectronic Medicine: Using Electrons Instead of Drugs”
 Feinstein Institute for Medical Research

11:30 am  Prof. Chad Bouton: “Treating Paralysis with Bioelectronic Medicine”
 Feinstein Institute for Medical Research

12:00 pm Prof. Sakhrat Khizroev: “Magnetoelectric Nanoparticles for Wireless Deep-brain Stimulation”
 Florida International University College of Medicine and College of Engineering

12:30 pm Lunch break – Eck Foyer

Afternoon session – Eck Auditorium
1:15 pm Prof. Xiaoming Jin: “Magneto-Electric Nanoparticles for Magnetic Stimulation of
 Cortical Neurons in vivo”
 Indiana University School of Medicine

1:45 pm Prof. Deborah Mash: “Nanoparticle Technologies for Treatment of Neurodegenerative Diseases”
 University of Miami School of Medicine

2:15 pm Break

2:30 pm Panel discussion

3:30 pm Break and reception (foyer)

4:00 pm Student Symposium (elevator pitches in auditorium, followed by posters in foyer)

5:45 pm Poster awards announced

6:00 pm Event concludes
 



Invited Speakers
Kevin J. Tracey, M.D., is president and CEO of the Feinstein 
Institute for Medical Research; executive vice president, research, at 
Northwell Health; and professor of molecular medicine and neuro-
surgery and associate dean, research, at Hofstra Northwell School of 
Medicine. Dr. Tracey joined Northwell Health (then “North Shore-
LIJ”) in 1992, and oversaw the development of the General Clinical 
Research Center (GCRC), receiving designation from the National 
Institutes of Health (NIH) as the first GCRC approved independent 
from a medical school. Promoted to president and CEO of the newly 
founded Feinstein Institute in 2005, Dr. Tracey directed the expansion 
of this non-profit 501c3 corporation from a startup to a fully 
operating, world-renown institution comprised of 45 laboratories 
staffed by 750 people.

In 2010 Dr. Tracey was appointed professor of molecular medicine 
and neurosurgery, and associate dean for research in the newly 

founded Hofstra-North Shore-LIJ School of Medicine. He oversaw the integration of the diverse basic 
and clinical research operations of the Health System, including 1,250 clinical protocols that enroll more 
than 18,000 subjects annually, and the 50 laboratories of the Feinstein Institute into the newly developed 
curriculum for medical education. He is president of the Elmezzi Graduate School of Molecular Medicine, an 
independently chartered Ph.D. training program in the University of the State of New York. Together with 
the M.D.-Ph.D. and Ph.D. programs of the Hofstra-North Shore-LIJ Medical School, these programs train 
nearly 50 students annually.

A global leader in the study of the molecular basis of inflammation, Dr. Tracey has pioneered breakthrough 
discoveries for 30 years. These contributions include identification of the therapeutic potential for monoclonal 
antibodies against TNF, which enabled development of a new class of biological therapies currently 
marketed at more than $30 billion annually. His lab discovered the neural mechanism for controlling the 
immunological responses to infection and injury, and developed devices to replace anti-inflammatory drugs 
in successful clinical trials of rheumatoid arthritis. This established him as a global leader in the new field 
of “bioelectronic medicine.” His lab also discovered the molecular basis for inflammation occurring in the 
absence of infection by identifying HMGB1, an abundant component in cells, as a therapeutic target at the 
intersection of sterile and infective inflammation.

An inventor with more than 60 U.S. patents, his biotechnology experience includes co-founding three 
companies. He co-founded Cytokine Networks, Inc., which acquired rights to his invention of Semapimod, 
a synthetic guanylhydrazone anti-inflammatory molecule. This company was acquired by Ferring 
Pharmaceutical, Inc. He co-founded Critical Therapeutics, Inc., which acquired rights to his invention of 
anti-HMGB1 antibodies. This company was sold through an Initial Public Offering on NASDAQ. He co-
founded SetPoint Medical, Inc., which acquired rights to his invention of vagus nerve stimulation to treat 
inflammation. This is a privately held company as of this writing, led by investments from Glaxo Smith Klein, 
Boston Scientific, Medtronic, Abbot, and several venture capital firms.

He is also co-founder of, and Councilor of, the Global Sepsis Alliance, a non-profit organization supporting 
the efforts of more than one million caregivers in more than 70 countries to understand and combat sepsis, a 
leading cause of death worldwide. He serves as a member of the Board of Directors of the New York Genome 
Center, a consortium of renowned academic, medical and industry leaders focused on translating genomic 
research into clinical solutions.



Professor Tracey received his B.S. (chemistry, summa cum laude, Phi Beta Kappa) from Boston College in 
1979, and his M.D. from Boston University in 1983. Training as a neurosurgeon from 1983 to 1992 at the 
New York Hospital-Cornell University Medical Center, he was appointed guest investigator at The Rockefeller 
University during this time. Appointed assistant professor of neurosurgery at Cornell University Medical 
College in 1992, he established his laboratory of biomedical sciences, which he continues to head at the 
Feinstein Institute.

Tracey’s numerous awards and honors include a Doctorate honoris causa from the Karolinska Institute, 
Stockholm, Sweden in 2009; the DeWitt Stetten Director’s Lecture from The National Institutes of Health in 
2007; the Annual Clinical Science Lecture from the Karolinska Institute in 2002; Chairman of the Surgery, 
Anesthesiology, and Trauma Study Section of the NIH (2015-2016); Sepsis Hero Award from the Sepsis 
Alliance (2015); Sepsis Heroes Award, Sepsis Alliance, San Diego, CA (2015); The Fredrick B. Bang Award, 
International Endotoxin and Innate Immunity Society, Hamburg, Germany (2016); Shock Society Scientific 
Achievement Award, Austin, TX (2016); Doctor of Humane Letters, honoris causa, Hofstra University, 
Uniondale, NY (2016); and invited lectureships and visiting professorships from Harvard, Yale, The 
Rockefeller University, The Scripps Institute, The University of Texas Southwestern, and elsewhere.

He has been elected or inducted into the Society of University Surgeons (1995), American Society of Clinical 
Investigation (2001), the American Association of Physicians (2009), the Long Island Technology Hall of 
Fame (2012), Alpha Omega Alpha (2014), and as Fellow in the American Association for the Advancement 
of Science (2014). Dr. Tracey is editor-in-chief of Bioelectronic Medicine, advisory editor of The Journal of 
Experimental Medicine, and editor emeritus of Molecular Medicine. Dr. Tracey delivers lectures nationally 
and internationally on inflammation, sepsis, the neuroscience of immunity, and bioelectronic medicine. The 
author of Fatal Sequence (Dana Press, 2006), his scientific publications include more than 365 papers 
(h-index = 126 per Google Scholar).
 

Chad Bouton is the vice president of advanced engineering and the 
director of the Center for Bioelectronic Medicine at the Feinstein 
Institute for Medical Research, the research arm of the Northwell 
Health System in New York. Prof. Bouton formerly served as research 
leader at Battelle Memorial Institute—the world’s largest independent 
research and development organization—where he spent 19 years 
researching and developing biomedical technology. At the Feinstein 
Institute, he will continue his groundbreaking research in neuro-
technology to treat paralysis and help develop new capabilities and 
technologies to accelerate the field of bioelectronic medicine. In the 
late 1990s, Prof. Bouton developed cancer detection methods to help 
surgeons pinpoint and remove tumors more rapidly and effectively. 
Subsequently, he pioneered neural bypass technology that allowed a 
paralyzed person, for the first time, to regain movement through the 
use of a brain implant.

Prof. Bouton’s work has been featured on 60 Minutes and covered extensively in the media. He holds over 70 
patents worldwide. He has been awarded two R&D 100 Awards and was recognized by the U.S. Congress 
for his work in the medical device field. He has been named Inventor of the Year and Distinguished Inventor 
by Battelle, and was selected by the National Academy of Engineering in 2011 to attend the Frontiers in 
Engineering Symposium.
 



Sakhrat Khizroev, a professor with a joint appointment in the 
College of Engineering and the College of Medicine at Florida 
International University, is an inventor with an expertise in 
nanomagnetic/spintronic devices. His group’s current research focus is 
at the intersection of nanotechnology and medicine. His research team 
works hand-in-hand with leading medical researchers and clinicians to 
advance the state of the art in areas of oncology, HIV/AIDS, 
neurodegenerative diseases, ophthalmology, and others.

Prior to re-joining FIU in 2011 to lead the university-wide multi-
disciplinary research effort in personalized nanomedicine, Khizroev 
was a tenured faculty (professor from 2009-2011 and associate 
professor from 2006-2008) in the Department of Electrical 
Engineering at the University of California, Riverside. From 2003-
2005, he was associate professor of electrical engineering at FIU, 
where he was tenured in 2005. Prior to his academic career, Khizroev 

spent almost four years as a research staff member with Seagate Research (1999-2003) and one year as a 
doctoral intern with IBM Almaden Research Center (1997-1998).

For his pioneering contribution to the development of perpendicular magnetic recording (PMR), the current 
main technology in the multi-billion-dollar data storage industry, and other discoveries in the broad area of 
spin-based nanodevices, Khizroev was named a Fellow of the National Academy of Inventors (2012). He 
holds over 30 granted U.S. patents plus many international patents. He has authored over 120 peer-reviewed 
papers. He has acted as a guest science and technology commentator on television and radio programs 
across the globe. He has served as an editor for IEEE Transactions on Nanotechnology, Nanotechnology, and 
IEEE Transactions on Magnetics. Khizroev received B.S. and M.S. degrees in physics from Moscow Institute 
of Physics and Technology in 1992 and 1994, respectively, a M.S. degree in physics from the University of 
Miami in 1994, and a Ph.D. degree in electrical and computer engineering from Carnegie Mellon University 
in 1999.
 

Xiaoming Jin is an associate professor in the Department of Anatomy 
and Cell Biology at Indiana University School of Medicine. He 
received his undergraduate training and M.S. degree from the 
Zhejiang University of Chinese Medicine, and his Ph.D. degree in 
anatomy and neurobiology from West Virginia University in 2002. He 
then finished postdoctoral training in David Prince’s lab at Stanford 
University in 2008, with a focus on the neurophysiological mechanism 
of post traumatic epilepsy. Research interests in his lab include 
understanding cortical plasticity and reorganization in traumatic brain 
injury, post traumatic epilepsy, and neuropathic pain, and developing 
novel treatments and prevention for these diseases. A major direction 
they have been focusing on is to test the role of homeostatic activity 
regulation in the mechanism and treatment of post traumatic epilepsy 
and neuropathic pain. Based on this hypothesis, they found that 
enhancing cortical activity is effective in controlling neuropathic pain 
or preventing post traumatic epilepsy. Thus, non-invasive brain 

stimulating using magneto-electric nanoparticles may have great potential in treating these neurological 
disorders.
 



Deborah Mash is a professor of neurology and molecular and cellular 
pharmacology at the University of Miami School of Medicine. As a 
neuroscientist, lecturer and inventor, Dr. Mash has dedicated more 
than 25 years of her research career to unlocking the secrets of the 
human brain. She is nationally recognized as a leading researcher in 
neuroscience and brain disorders, playing a pivotal role in more than 
200 published studies investigating aging, neurodegenerative, and 
neuropsychiatric diseases.

As founder and director of the University of Miami Brain Endowment 
Bank, Dr. Mash won a national award from the Alzheimer’s Disease 
Association for promoting the importance of brain donation to 
accelerate discovery science. She recently received a major contract 
from the National Institutes of Health to join the Brain Endowment 
Bank in a multi-site effort to increase brain tissue donations to support 
scientific and medical research.

Dr. Mash is widely known for her groundbreaking work on the neurobiology of addiction and is a 
world-renown expert on the hallucinogenic drug ibogaine. She works with a team of neuroscientists, 
pharmacologists, forensic toxicologists, and clinical researchers to bring basic discoveries from her laboratory 
bench to the patient’s bedside.

Her research focuses on the major diseases of this era: the aging brain, degenerative diseases, and drug and 
alcohol dependence. Her studies have been published in hundreds of research papers and monographs, and 
she has presented at national and international conferences. Dr. Mash holds 12 patents, pending and awarded.
Dr. Mash is a member of the Society for Neuroscience, the College on the Problems of Drug Dependence, 
the Research Society on Alcoholism, the American Academy of Neurology, the American Society for 
Pharmacology and Experimental Therapeutics (ASPET), and the International Society of Brain Research.

Dr. Mash graduated cum laude from Florida State University. She received her Ph.D. in pharmacology from 
the University of Miami and completed a postdoctoral fellowship in neurology at Beth Israel Hospital, 
Harvard Medical School. She is the recipient of the Jeanne C. Levey endowed chair in the Department of 
Neurology. Dr. Mash has served on numerous health councils and boards, and was elected to multiple terms 
as a city commissioner. She continues to support her community by educating the public about the next 
biological frontier – the human brain.



Student Symposium (4:00 – 6:00 pm)

Graduate students

1) Title:  Time-Resolved in-situ ATR-FTIR investigation of environmental corona formation and
                transformation on TiO2 nanoparticles

   Authors:  Junyeol Kim and Kyle Doudrick

2) Title:  Designing of enhanced liposomal delivery systems for crossing the blood brain barrier

   Authors:  Nur Mustafaoglu, Franklin Mejia, David Omstead, Pankaj Karande, and Basar Bilgicer

3) Title:  Spatial frequency domain imaging of breast cancer induced brain metastases in a mouse model

   Authors:  Sandhya Vasudevan, Thomas O’Sullivan, Siyuan Zhang, and Erin Howe 

4) Title:  Super-sensitivity and super-resolution multiphoton fluorescence lifetime imaging microscopy

   Authors:  Yide Zhang, Genevieve D. Vigil, Aamir A. Khan, and Scott S. Howard

5) Title:  Predicting response to neoadjuvant chemotherapy in breast cancer using diffuse
                optical spectroscopy 

   Authors:  Vincent Kitsmiller, Thomas D. O’Sullivan, and Bruce J. Tromberg 

Undergraduate students

6) Title:  3D crystal engraving as a means to visualize and label biomedical tomographic imaging data

   Authors:  Aislinn Betts, Matthew McGoldrick, W. Matthew Leevy, Kody Organ, Michael Pokuta,    
                  and Jeff Maki

7) Title:  Comparing the efficacy of commercial contrast agents for tissue enhancement in living rats and 
                mice under x-ray computed tomographic imaging

   Authors:  Christopher Dethlefs, Stephanie Prince, Sarah Chapman, and W. Matthew Leevy


