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	strang@nmr.mgh.harvard.edu
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	Place of Birth:
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Education
	Year
	Degree

(Honors)
	Fields of Study 
(Thesis advisor for doctoral research degrees)
	Institution


	1991
	B.S.
	Mathematics, Chemistry
	University of Wisconsin – Madison

	1994
	Sc.M.
	Cognitive Science
	Brown University

	1998
	Ph.D.
	Cognitive Science (advisor: James Anderson)
	Brown University


Postdoctoral Training
	Year(s)
	Title
	Specialty/Discipline

(Lab PI for postdoctoral research)
	Institution


	10/1997 – 10/1999
	Postdoctoral Fellow
	Cognitive Neuroscience (Neural Systems Group)
	Massachusetts General Hospital / Harvard Medical School


Faculty Academic Appointments
	Year(s)
	Academic Title
	Department
	Academic Institution


	10/1997 – 10/1999
	Research Fellow in Psychology
	Psychiatry
	Harvard Medical School

	10/1999 – 08/2005
	Instructor in Psychology
	Psychiatry
	Harvard Medical School

	08/2005 – 01-2013
	Assistant Professor in Psychology
	Psychiatry
	Harvard Medical School

	01/2013 – present
	Associate Professor in Psychology
	Psychiatry
	Harvard Medical School


Appointments at Hospitals/Affiliated Institutions
	Year(s)
	Position Title
	Department (Division, if applicable)
	Institution


	10/1997 – 06-2002
	Research Fellow in Psychology
	Psychiatry
	Massachusetts General Hospital

	10/2001 – 10/2003
	Research Fellow in Radiology
	Radiology
	Massachusetts General Hospital

	07/2002 – present
	Assistant in Research
	Psychiatry
	Massachusetts General Hospital


Other Professional Positions
	Year(s)
	Position Title
	Institution


	1996 – present
	Member, Neural Systems Group
	Massachusetts General Hospital

	1997 – present
	Member, Athinoula A. Martinos Center Brain Mapping Group
	Massachusetts General Hospital

	1997 – present 
	Member, Psychiatric Neuroscience Program
	Massachusetts General Hospital

	1999 – 2003
	Member, Photon Migration Imaging Lab
	Massachusetts General Hospital


Major Administrative Leadership Positions
Local
	Year(s)
	Position Title
	Institution (note if specific department)

	2000 – 2002
	Assistant Director, Neural Systems Group
	Department of Psychiatry, Massachusetts General Hospital

	2002 – present 
	Director, Neural Systems Group
	Department of Psychiatry, Massachusetts General Hospital

	2005 – present 
	Director, Psychiatric and Cognitive Optical Neuroimaging Laboratory
	Department of Psychiatry, Massachusetts General Hospital

	
	
	


National and International

	Year(s)
	Position Title
	Institution (note if specific department)


	2012 – present
	Team Lead, Smart Medical Systems Team
	National Space Biomedical Research Institute, Houston, TX


Professional Societies
	Year(s) of 

Membership
	Society Name
	

	Dates of Role(s)
	Title of Role(s)


	1999 – 2003
	International Society for Optical Engineering
	Member

	2000 – present 
	Cognitive Neuroscience Society
	Member

	2003 – present
	Organization for Human Brain Mapping
	Member

	2005 – present
	American Association for the Advancement of Science
	Member

	2007 – present
	Aerospace Medical Association
	Member

	
	
	


Grant Review Activities
	Year(s) of 

Membership
	Name of Committee
	Institution/Organization

	Dates of Role(s)
	Title of Role(s)


	2005
	Ad hoc reviewer, Seed Grant program
	Miami Children’s Hospital

	2006
	Ad hoc reviewer, Cognitive Neuroscience Initiative
	National Science Foundation

	2006
	External reviewer, Near Infrared Spectroscopy
	Netherlands Organization for Scientific Research

	2007
	Ad hoc reviewer, Major Research Instrumentation program
	National Science Foundation

	2010
	External reviewer, Biomonitoring Technologies for TBI program
	Telemedicine & Advanced Technology Research Center, U.S. Army


Editorial Activities
	Journals for which you serve as a reviewer


	Behavioral and Brain Research
Biological Psychiatry
Brain
Cerebral Cortex
Experimental Brain Research 
Human Brain Mapping
IEEE J. Selected Topics in Quantum Electronics
Information Sciences
J. Biomedical Optics
Medical Physics
Neural Computation
NeuroImage
Neurorehabilitation and Neural Repair
NeuroReport
Neuroscience

	


Honors and Prizes
	Year
	Name of Honor/Prize
	Awarding Organization
	Achievement for which awarded 

(if unclear from award title)


	1991
	Phi Beta Kappa
	University of Wisconsin – Madison
	Scholarship

	1992-1995
	Mind-Brain Fellowship
	Brown University
	Scholarship

	1998
	Mysell Award
	Massachusetts General Hospital
	Research

	2000
	James A. Smith Award
	Massachusetts General Hospital
	Brain Research


Report of Funded and Unfunded Projects

Funding Information
Past

	Year(s)
	Grant title

	Grant type and number

	Role on Project (if PI or site PI, total indirect costs)

	Description of the major goals


1992-1995
National Science Foundation Graduate Research Fellowship

PI ($96,000)


Mentored training grant


This award supported the application of computational techniques to cognitive neuroscience.

1995-1997
Brown University Mind-Brain Fellowship

PI ($80,000)


Mentored training grant


This award supported advanced graduate students in interdisciplinary cognitive science and neuroscience research.

1997-2000
fMRI Investigation of Motor Learning for Rehabilitation (PI: J.P. Sutton)

James S. McDonnell Foundation, #97-33, Co-Investigator


Mentored training grant


This project sought to use fMRI to better understand the mechanisms engaged during motor learning in healthy control participants.


1998-2001
fMRI Investigation of Motor Learning in Brain Injury

NIH-NINDS, F32-NS10567, PI ($120,000)


This project sought to investigate the mechanisms of motor learning following brain injury.


2000-2001
Center for Functional Imaging Technologies. Project 4: Functional diffuse optical tomography of the brain  (PI: D. Boas)


National Center for Research Resources (NCRR) / P41-RR14075 / Co-Investigator


The goal of this component of the larger program project grant was to develop, test and validate novel functional brain imaging methods based on near-infrared spectroscopy.

2000-2002
Near infrared brain imaging for space medicine  (PI: J.P. Sutton)


National Space Biomedical Research Institute (NASA) / Co-Investigator

This project sought to refine and validate near-infrared neuroimaging as a technique for assessing brain alterations associated with motor and cognitive tasks in sleep deprived subjects, and to develop computational models and automated algorithms for predicting medical events.

2002-2004
Near infrared brain imaging for space medicine 


National Space Biomedical Research Institute (NASA), PI ($400,000)


Individual investigator initiated grant


I served as PI for the final 2 years of this project, which sought to refine and validate near-infrared neuroimaging as a technique for assessing brain alterations associated with motor and cognitive tasks in sleep deprived subjects, and to develop computational models and automated algorithms for predicting medical events.

2002-2007
Spaulding/Partners Traumatic Brain Injury Model System at Harvard Medical School

(PI: M.B.Glenn)


Dept. of Education, NIDRR / H133A021934 / Site-PI ($175,000)


Individual investigator initiated grant


This project sought to investigate the suitability of using structural or functional brain imaging to help guide cognitive rehabilitation treatments in patients with traumatic brain injury.
2003-2006
Diffuse optical imaging of intracranial pressure changes

NIH-NIBIB / R21-EB0002416 / PI ($275,000)


Individual investigator initiated grant


This project aimed to evaluate the feasibility of using diffuse optical imaging to provide non-invasive, continuous monitoring of ICP changes in neurointensive care patients.
2003-2008
Diffuse optical brain imaging for stroke rehabilitation

NIH-NINDS / K25-NS46554 / PI ($675,000)


Mentored training grant


This project sought to advance and evaluate diffuse optical imaging methods for non-invasive monitoring of learning-related brain changes in normal and stroke populations.
2004-2007
DOT and fMRI studies of visual perception and imagery (PI: G. Ganis)


NIH-NIMH / R21-MH068610 / Co-Investigator


The goal of this research was to validate the diffuse optical tomography (DOT) technique with functional magnetic resonance imaging (fMRI) by using the visual system as a model.
2005-2007
Hallucination monitoring using near-infrared spectroscopy  (PI: A. Weiss)



Center for Innovative Minimally Invasive Therapies / Co-Investigator

Individual investigator initiated grant




This project sought to test the feasibility of using NIRS recordings in subjects with schizophrenia to detect hallucination-related neural events.

2009-2010
Developing a Novel Highly Deployable, Functional Neuroimaging System for Detecting and Assessing Mild Trauma

MGH-ECOR Internal Support Fund / PI ($50,000)


This project sought to collect and analyze preliminary data for developing a highly deployable neuroimaging system, based on near-infrared neuroimaging, for assessing mild traumatic brain injury.

2007-2010
Non-invasive Fast Optical Imaging of Visual and Motor Processing (PI: A. Medvedev)




NIH-NIBIB / R01- EB006589 / Site-PI ($40,000)


Individual investigator initiated grant


This project sought to identify, characterize, and perform a multi-site test of the NIRS “fast signal” as well as will establish the potential utility of this fast signal to interrogate the neural mechanisms underlying visual and sensorimotor processing.

2007-2011
Objective Detection, Evaluation and Countermeasures for In-flight Depression

NSBRI / NBFP-01301 (NASA agreement NCC 9-58) / PI ($1,635,000)


Individual investigator initiated grant


The first goal of this project was to identify putative brain biomarkers that can more objectively detect depression and evaluate depression severity. To do so, we examined both near-infrared spectroscopy (NIRS) and a broad spectrum of structural and functional MRI measures. The second goal was to develop lightweight, low-power, wearable NIRS prototype devices suitable for measuring such biomarkers in the spaceflight environment.
2010-2014
Neuroimaging of Acute Mountain Sickness

DOD-CDMRP / DM102287 / PI   ($1,539,356)


Individual investigator initiated grant


In this project, we seek to identify neurophysiological adaptations associated with hypoxia and hypobaria, and will relate these to cognitive performance and acute mountain sickness symptoms. In addition, we will investigate the role exercise plays in mitigating or exacerbating the observed physiological and cognitive alterations.
2010-2014
Distributed System for Spaceflight Biomedical Support


NSBRI / SMST-02201 (NASA agreement NCC 9-58) / PI ($1,600,000)


Individual investigator initiated grant


In this project, we seek to develop a prototype system for automated collection, co-registration, storage and display of medical and environmental data, as well as enabling remote device control for NASA medical operations. Devices to be developed for this integrated platform will include a wireless brain monitoring system, as well as wireless physiological and environmental sensors.
Current

	Year(s)
	Grant title

	Grant type and number

	Role on Project (if PI or site PI, total indirect costs)

	Description of the major goals


2012-2015
Multi-Use NIRS System for Spaceflight Health Applications
NSBRI / SMST-0055 (NASA agreement NCC 9-58) / PI ($1,200,000)
Individual investigator initiated grant





In this project, we seek to develop a prototype, battery powered device that will enable imaging of brain and deep tissue hemodynamics. The system must be suitable for use in spaceflight, but will also provide hemodynamic monitoring capabilities for various other outpatient, home, or remote environment settings.

2012-2015
Smart Medical Systems Team Lead
NSBRI / SMST-12LEAD (NASA agreement NCC 9-58) / PI ($180,000)
Individual investigator initiated grant

This award was for a competitive selection to set the mission and supervise the activities of the NSBRI’s Smart Medical Systems Team projects (currently including 7 principal investigators conducting 8 projects).


2015-2016
Preventing Injuries in Football: On-Field Brain Movement and Activity Monitoring
Harvard University / PI ($150,000)
Individual investigator initiated grant

This project seeks to validate a novel approach for non-invasively measuring brain motion within the skull, specifically in the context of football activities, to better understand sports-related traumatic brain injury.
Report of Local Teaching and Training
Formal Teaching of Residents, Clinical Fellows and Research Fellows (post-docs)
	Year(s)
	Title
	Location

	Type of student/audience
	Level of Effort


	2002 – 2005
	“The Future of Neuroimaging in Rehabilitation.” Grand Rounds Lecture to ~40 medical residents, fellows and senior clinicians involved in rehabilitation medicine
	Spaulding Rehabilitation Hospital
1 hr contact time

	2004
	“Exploring inner space in outer space: Towards spaceflight brain imaging.” Brainmap Lecture Series, Participants typically include 20-50 Boston-area research fellows and neuroimaging investigators.
	Massachusetts General Hospital
2 hours contact time

	2012
	“Programming Python for neuroimaging data analysis.” Lecture, MIT Course 9.S913-Special Subjects in Brain and Cognitive Sciences. Participants included 24 doctoral students and postdoctoral fellows.
	Massachusetts Institute of Technology
4 hours contact time


Laboratory and Other Research Supervisory and Training Responsibilities
	Year(s)
	Type of responsibility
	Level of Effort


	1998 – 2003
	Lab preceptoring responsibilities to PhD candidates affiliated with the Neural Systems group, Department of Psychiatry, MGH
	80 hours/year

	1998 – 2002
	Laboratory-based advisory and supervisory responsibilities to student affiliates of the Photon Migration Lab, Department of Psychiatry, MGH
	Approximately 40 hours/year

	2003 – present
	Advisory and supervisory responsibilities (lab director) for all members of the Neural Systems Group
	Approximately 200 hours/year

	2005 – present
	Advisory and supervisory responsibilities (lab director) for all members of and collaborators with the Psychiatric and Cognitive Optical Neuroscience Lab
	Approximately 50 hours/year


Formally Supervised Trainees
	Year(s)
	Name and degrees/ Current position

	Describe the type of supervision and the specific accomplishments of your trainee that occurred as a direct result of your supervision (maximum one sentence)


	1998 – 2000
	David Sha, MD PhD / Medical physicist in radiation oncology
Developed a computational model for automated image classification.

	2000 – 2001 
	Solomon Diamond, PhD / Assistant Professor of Engineering, Dartmouth University
Developed novel sensor systems for near-infrared spectroscopy devices.

	2000 – 2003 
	Monica Strauss, PhD / Associate in Psychiatry, Brigham & Women’s Hospital, Boston
Developed and implemented novel tasks for physiological monitoring during sleep deprivation and stress induction.

	2004 – present
	Quan Zhang, PhD / Instructor in Biomedical Engineering, Harvard Medical School

I supervise Dr. Zhang’s research, overseeing his transition from postdoc to Instructor at MGH, and continue to collaborate with him and provide career development mentoring.

	2007 – 2013
	Isabelle Soulières PhD / Assistant Professor of Psychology, Hôpital Louis-H. Lafontaine, Montreal, Quebec
I served as her primary postdoctoral mentor, during which time she identified focal alterations in the brain’s visual system associated with autism spectrum disorder.

	2009
	Lisa Holper, PhD / Assistant Professor, Institute of Neuroinformatics, UNI - ETH Zurich

I provided training in space medicine applications of NIRS technologies, and she conducted a study to investigate the alterations in brain function during a head-down tilt analog of spaceflight.

	2009
	Sarah Herbert-Seropian, BS / Undergraduate student, Boston University

I oversaw her summer internship to gain experience in space medicine.

	2009
	Neil Parikh, BS / Medical student at Baylor College of Medicine

I served as primary supervisor of his research project which involved developing and testing novel computational methods for processing and filtering NIRS and other time-series signals.

	2010 – 2013 
	Team Uhuru (Mt. Kilimanjaro Hypoxia Research Expedition): Erika Williams, Michael Patz, Alal Eran, and Pam Basto / MIT HST MD/PhD students
I am supporting this team of HST medical students to investigate cerebral physiological changes associated with high altitude, identifying opposite effects of altitude and acute mountain sickness on cerebral vasoreactivity.

	2011 – present
	Marc Louis Copersino, MD / Assistant Professor of Psychology, McLean Hospital

I currently serve as mentor for NIRS applications in Dr. Copersino’s NIDA-supported K23 career award, examining the sensitivity of NIRS to cerebral changes in drug abuse.

	2011 – 2012
	Assia Jaillard, MD / Attending stroke neurologist, Institut Fédératif de Recherche, Grenoble France

I am providing training in advanced neuroimaging data analysis methods to examine the use of neuroimaging in stroke rehabilitation.

	2011 – 2013
	Alexander Hiam, BA / Undergraduate student, Marlboro College, Marlboro, VT

I am guiding and supervising his research project in wireless biomedical sensor development.

	2011 – present
	Dana DiPasquale, PhD / Instructor in exercise physiology, MGH
I am supervising her training and career development in brain imaging (MRI and NIRS), physiological monitoring, and extreme environment physiology.

	2011 – 2013
	Christina Supelana, Med / Graduate student in clinical psychology, Fordham University

I am an advisor on her master’s thesis project investigating motor alterations in depressed patients, including data acquisition, analysis and interpretation.

	2011 – present 
	Gang Hu, PhD / Instructor in biomedical engineering, MGH
I am supervising his training and career development in biomedical device development and translation to clinical (and particularly neuroscience) application domains.

	2012 – present
	Michael Lee, PhD / Postdoctoral fellow in sleep research, Brigham and Women’s Hospital
I am co-mentor on Dr. Lee’s postdoctoral fellowship project which involves NIRS monitoring of brain function during sleep and sleep restriction.


Local Invited Presentations
	Year(s)
	Title of presentation/ Type of presentation

	Department and Institution where presented (Sponsor, if any)


	2002 – 2003
	“Diffuse optical imaging methods.” / Clinical fMRI Course Lecture. Sponsored by
Department of Radiology, Massachusetts General Hospital. 2 hours contact time.

	2002 – 2003
	“Diffuse optics and experimental design.” / Diffuse Optical Tomography Fellowship Program Lecture. Sponsored by the Department of Radiology, Massachusetts General Hospital. 4 hours contact time.

	2006
	“Near infrared spectroscopy (NIRS) and imaging (NIRI): Current state and recent findings.” Organized by Department of Psychiatry, Massachusetts General Hospital.

	2006
	“Innovative neuroimaging for health care.” BioInnovations2006 Conference.

Sponsored by the MIT Sloan School of management. 1 hour contact time.

	2008 – present
	“Neuroimaging software: Moving beyond point-and-click.” Athinoula A. Martinos Center fMRI Course Lecture. Sponsored by the Department of Radiology, Massachusetts General Hospital. 2 hours contact time, provided every 4 months.

	2010
	“Neuroimaging-based prediction of TBI cognitive rehabilitation outcome.” Organized by Spaulding / Harvard Medical School Traumatic Brain Injury Working Group, Boston, MA.

	2013
	“Mobile Brain Monitoring and Near-Infrared Neuromonitoring/Imaging.” Division of Sleep Medicine, Brigham & Womens Hospital, Harvard Medical School, Boston, MA.

	
	


Report of Regional, National and International Invited Teaching and Presentations
No presentations below were sponsored by outside entities.

National 

	Year(s)
	Title of presentation or name of course/ Type of presentation/role(s) (note if presentation the result of a selected abstract)

	Location (Sponsor, if any)


2005
"Optical imaging as a tool for detecting covert cognitive activity", Neuroimaging Approaches to Security Evaluation Workshop, sponsored by the National Science Foundation, Bethesda, MD.

2006
"Functional Neuroimaging and Cognition After TBI: Prediction of rehabilitation outcome and patterns of recovery", Conference Workshop, 2nd Federal Interagency Conference on Traumatic Brain Injury, Bethesda, MD. 
2007
"Robust neuromonitoring for real-world applications", Workshop  on Detecting and Countering IEDs and Related Threats, sponsored by the National Science Foundation, Bethesda, MD. 
2007
"Neural network-based fusion of multi-modal physiological data", Workshop on Detecting and Countering IEDs and Related Threats, sponsored by the National Science Foundation, Bethesda, MD. 
2008
"Portable near-infrared spectroscopy for spaceflight brain assessment", Sponsored by the NASA/NSBRI HRP Program, Clear Lake, TX.
2008
“Objective detection, evaluation and countermeasures for in-flight depression”, Behavioral and Human Performance Working Group, Sponsored by the NASA Human Research Program, Clear Lake, TX.

2009
"Application development in near-infrared neuroimaging for spaceflight", Sponsored by the NASA Human Research Program, Clear Lake, TX.
2009
"Spaceflight brain imaging using near-infrared spectroscopy", Aerospace Medicine Grand Rounds: NASA Johnson Space Center, Houston, TX. Sponsored by the NSBRI.
2010
"Human cognition in long-duration ICE environments", Sponsored by NASA’s Behavioral Health and Performance Working Group, Houston, TX. 

2011
"Neuropsychological and Performance Assessments for the International Space Station and Long Duration Spaceflight", Sponsored by NASA’s Behavioral Health and Performance Working Group, Houston, TX.

2011
“Neuroimaging for Spaceflight and Related Earth Applications”, Exploring Space Health: Benefiting Earth Conference, sponsored by Brigham and Women’s Hospital, Boston, MA. Invited Presentation.

2012
"Mobile Neuroimaging for Spaceflight", NSBRI and Center for Space Medicine’s Consolidated Research Facility Grand Opening, Houston, TX. Sponsored by the NSBRI. Invited Demonstration.

2012
"NINscan M: Neuroimaging for Spaceflight", NSBRI and Center for Space Medicine, External Advisory Council Meeting, Houston, TX. Sponsored by the NSBRI. Invited Presentation.

2012
"Smart Medical Technologies for Spaceflight", Emerging Opportunities in Space Life Sciences Research Workshop, sponsored by Johns Hopkins University, Baltimore, MD. Invited Presentation.

2012
"Distributed System for Spaceflight Biomedical Support", NSBRI and Center for Space Medicine, External Advisory Council Meeting, Houston, TX. Sponsored by the NSBRI. Invited Presentation.

2015
"Cognitive Performance in Spaceflight and Long Duration Analogs", UTMB/NASA Aerospace Medicine Grand Rounds, Houston, TX. Sponsored by UTMB. Invited Presentation.

Report of Technological and Other Scientific Innovations
	Innovation (date if applicable)
	Patent, if any, pending or awarded /If described in print/on web, provide citation

	
	Describe the influence or potential influence of the innovation on research or clinical care, including how the material is used locally (at HMS), regionally, nationally or internationally; if developed as a member of a committee, describe your contribution (1-2 sentences)


	OpticHolter: Portable neuromonitoring device
December 2005
	In collaboration with Dr. Quan Zhang, a wearable oxygenation monitoring device based on near-infrared spectroscopy was conceived. An initial prototype was then developed by Dr. Zhang.

	Novel technology for mobile neuroimaging
January 11, 2008
	U.S. Patent Application, PCT/US06/26963
In collaboration with mentee Dr. Quan Zhang, we are pursuing a patent on a suite of technologies necessary for mobile brain imaging, based in part on the initial OpticHolter prototype.

	NINscan 2a: Portable neuromonitoring device
January 2010
	Collaborating with Dr. Zhang, the OpticHolter 1 concept was miniaturized and supplemented with physiological monitoring (ECG, respiration, head accelerometry) for mobile applications, such as aboard spacecraft. A paper has been published detailing this device.

	NINscan 3a: Portable neuromonitoring device
May 2010

	The NINscan 2a device was further refined to improve battery life to >24 hrs continuous use, reduce noise, provide user-input capabilities, and to enable device synchronization for monitoring multiple brain regions simultaneously.

	NINscan TD: Portable neuromonitoring device
June 2010


	Designed de novo, and again in collaboration with Dr. Zhang, NINscan TD is an ultra-low noise system that is more flexible than the NINscan 2a/3a systems. While currently only 8 channels, it is designed to scale up to whole-head neuromonitoring while remaining fully self-contained and wearable.

	NINscan 4a: Portable neuromonitoring device
April 2012

	The NINscan 3a device hardware was substantially modified to provide lock-in a light detection scheme (considerably higher performance), as well as channel gain capabilities.

	NINdaq: Software for data acquisition 
	Strangman, GE, Zhang, Q, Zeffiro, TA. Near-infrared neuroimaging with NinPy. Frontiers in Neuroinformatics 2009; 1-13. www.nmr.mgh.harvard.edu/nsg/software
This software package can be used to control NIRS1 near-infrared spectroscopy devices (TechEn, Inc.), and to enable real-time data collection and viewing of two such devices at rates up to 100 kHz.

	NIN-MC: Software for massively parallel Monte Carlo simulations of photon migration through segmented digital brain images
	Strangman, GE, Zhang, Q, Zeffiro, TA. Near-infrared neuroimaging with NinPy. Frontiers in Neuroinformatics 2009; 1-13.

This software can be used to generate detailed photon propagation profiles from individual structural MRI scans, providing the most detailed information possible about sensitivity to brain tissue using near-infrared neuroimaging techniques.

	NIN-MCdb: A 2Tb database of simulation data generated via NIN-MC
	[Two manuscripts submitted.]

A database representing ~80,000 hours of computer time was generated to provide photon propagation information at 7,100 points on the canonical MNI “Colin” brain. This database can help estimate near-infrared neuroimaging sensitivity profiles in three dimensions, and inform 3D image reconstructions from NIN data.

	NINscan M: Portable neuromonitoring device
March 2014

	With support from the NSBRI, Dr. Strangman has led the development of NINscan M, a multi-use, mobile NIRS system capable of NIRS imaging as well as EEG capabilities, real-time data monitoring, and synchronization with other devices. This device was demonstrated on Capitol Hill in Washington, D.C. as part of the NSBRI’s “Bringing Space Biomedical Research Down to Earth” on March 5, 2014.

	Detecting intracranial brain motion and increasing NIRS sensitivity
	U.S. Patent Application, PCT/US2014/044056
In collaboration with mentee Dr. Quan Zhang, we are pursuing a patent on a suite of technologies to enhance NIRS sensitivity to brain tissue, and to use NIRS for non-invasively monitor intracranial brain motion due to acceleration/deceleration.

	SpaceMED v2.2 platform

	Dr. Strangman led the development of a software platform for collecting, managing, querying and displaying biomedical and environmental data for NASA exploration missions. The final demonstration of this project to NASA was conducted on August 13, 2014.


Report of Scholarship
Peer reviewed research publications
	Group peer reviewed publications in three categories under the following headings: 

-Research investigations 

-Other peer-reviewed publications (e.g., case reports, proceedings of meetings which are full-length manuscripts)

-Research publications without named authorship  


1. Strangman G. Searching for cell assemblies:  How many electrodes do I need?  J Comp Neurosci 1997; 3: 111-124.

2. Strangman G. Detecting synchronous cell assemblies with limited data and overlapping assemblies.  Neural Comp 1998; 9(1): 51-76.

3. Boas DA, Cheng X, Strangman G, Marota JJA, Mandeville JB. The accuracy of near infrared spectroscopy and imaging during focal changes in cerebral hemodynamics.  NeuroImage. 2001; 13: 76-90.

4. Strangman G, Culver JP, Thompson JH, Boas DA. A quantitative comparison of simultaneous BOLD fMRI and NIRS recordings during functional brain activation. NeuroImage. 2002; 17: 719-731.

5. Strangman G, Franceschini MA, Boas DA. Factors affecting the accuracy of near-infrared spectroscopy concentration calculations for focal changes in oxygenation parameters. NeuroImage. 2003; 18: 865-879.

6. Jasdzewski G, Strangman G, Wagner J, Kwong KK, Poldrack RA, Boas DA. Differences in the hemodynamic response to event-related motor and visual paradigms as measured by near-infrared spectroscopy. NeuroImage. 2003; 20: 479-488.

7. Boas DA, Strangman G, Culver JP, Hoge RD,  Jasdzewski G, Poldrack RA, Rosen BR, Mandeville JB. Can the cerebral metabolic rate of oxygen be estimated with near-infrared spectroscopy? Phys Med Bio 2003; 48: 2405-2418.

8. Strangman G, Heindel WC, Anderson JA, Sutton JP. Learning motor sequences with and without knowledge of governing rules. Neurorehab Neural Repair 2005; 19(2): 93-114.
9. Strangman G, Thompson JH, Strauss MM, Marshburn TH, Sutton JP. Functional brain imaging of a complex navigation task following one night of total sleep deprivation: a preliminary study. J Sleep Res 2005; 14: 1-7.

10. Strangman G, O.Neil-Pirozzi TM, Burke D, Cristina D, Goldstein R, Rauch SL, Savage CR, Glenn MB. Functional neuroimaging and cognitive rehabilitation for people with traumatic brain injury. Am J Phys Med Rehabil 2005;84: 62-75.
11. Strangman G, Goldstein R, Rauch SL, Stein J. Near-infrared spectroscopy and imaging for investigating stroke rehabilitation: test-retest reliability and review of the literature. Arch Phys Med Rehabil 2006; 87:12-19.
12. Zhang Q, Brown EN, Strangman GE. Adaptive filtering for global interference cancellation and real time recovery of evoked brain activity: A Monte Carlo simulation study. J Biomed Optics 2007; 12(4): 044014.

13. Zhang Q, Brown EN, Strangman GE. Adaptive filtering to reduce global interference in evoked brain activity detection: A human subject case study. J Biomed Optics 2007; 12(6): 064009.

14. Strangman GE, O’Neil-Pirozzi TM, Goldstein R, Kelkar K, Katz DI, Burke D, Rauch SL, Savage CR, Glenn MB. Prediction of memory rehabilitation outcomes in traumatic brain injury using functional magnetic resonance imaging. Arch Phys Med Rehab 2008; 89(5): 974-81.

15. Strangman GE, Goldstein R, O'Neil-Pirozzi TM, Kelkar K, Supelana C, Burke D, Katz DI, Rauch SL, Savage CR, Glenn MB. Neurophysiological alterations during strategy-based verbal learning in traumatic brain injury. Neurorehabil Neural Repair 2009; 23, 226-236.

16. Strangman GE, Zhang Q, Zeffiro TA. Near-infrared neuroimaging with NinPy. Front Neuroinfor 2009; 3: 1-13.

17. Zhang Q, Strangman GE, Ganis G. Adaptive filtering to reduce global interference in non-invasive NIRS measures of brain activation: how well and when does it work? NeuroImage 2009; 45: 788-794.

18. Soulières I, Dawson M, Samson F, Barbeau EB, Sahyoun CP, Strangman GE, Zeffiro TA, Mottron L. Enhanced visual processing contributes to matrix reasoning in autism. Hum Brain Mapp 2009; 30, 4082-4107.

19. O'Neil-Pirozzi TM, Goldstein R, Strangman GE, Katz DI, Glenn MB. Test-re-test reliability of the virtual planning test in individuals with traumatic brain injury. Brain Inj 2010; 24(3):509-516.

20. O'Neil-Pirozzi TM, Strangman GE, Goldstein R, Katz DI, Savage CR, Kelkar K, Supelana C, Burke D, Rauch SL, Glenn MB. A controlled treatment study of internal memory strategies (I-MEMS) following traumatic brain injury. J Head Trauma Rehabil 2010; 25, 43-51.

21. Strangman GE, O'Neil-Pirozzi TM, Supelana C, Goldstein R, Katz DI, Glenn MB. Regional brain morphometry predicts memory rehabilitation outcome after traumatic brain injury. Front Hum Neurosci 2010; 4:182.

22. Zhang Q, Yan X, Strangman GE. Development of motion resistant instrumentation for ambulatory near-infrared spectroscopy. J Biomed Opt 2011; 16(8):087008.

23. O'Neil-Pirozzi TM, Goldstein R, Strangman GE, Glenn MB. Test-re-test reliability of the Hopkins Verbal Learning Test-Revised in individuals with traumatic brain injury. Brain Inj 2012: Jun 20 (Epub ahead of print)

24. Strangman GE, O'Neil-Pirozzi TM, Supelana S, Goldstein R, Katz DI, Glenn MB. Fractional anisotropy helps predicts memory rehabilitation outcome after traumatic brain injury. NeuroRehabilitation 2012; 31(3):295-310.
25. Strangman GE, Li Z, Zhang Q. Depth sensitivity and source-detector separations for near infrared spectroscopy based on the Colin27 brain template. PLoS One 2013;8:e66319.
26. Strangman GE, Zhang Q, Li Z. Scalp and skull influence on near infrared photon propagation in the Colin27 brain template. NeuroImage 2014; 85 (1): 136-149.
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Narrative Report
I am a translational neuroscientist and director of the Neural Systems Group at Massachusetts General Hospital. My primary interest is to identify key neural processes that underlie and modulate human behavior, and to develop translational neuroscience capabilities for use outside the traditional neuroimaging center. We have investigated brain-based assessment of depression states, rehabilitation of cognitive/behavioral deficits in stroke and traumatic brain injury, and applications in space medicine.

Depression Biomarkers and Space Medicine: In a project supported by the National Space Biomedical Research Institute (NSBRI) and NASA, we sought to identify putative NIRS-based biomarkers for more objective assessment and tracking of depressive states. This work has direct translational impact for both spaceflight and Earth settings, to reduce reliance on subjective assessments and to enable more objective in-office or at-home treatment monitoring. Related applications in Space Medicine include tracking brain function and cognition changes associated with intracranial fluid shifts, hypercarbia, and sleep loss.

Rehabilitation Following Stroke and Brain Injury: We investigated a verbal learning paradigm with both structural and functional MRI to help predict outcomes from a memory intervention therapy in subjects with traumatic brain injury (TBI). FMRI, diffusion and volumetric measures all proved predictive of intervention efficacy. We have also investigated learning-related cerebral activity in healthy, aging and stroke rehabilitation participants using simultaneous NIN and fMRI. We seek to establish neuroimaging methods for clinical assessment and therapeutic guidance during rehabilitation from brain insult.

Mobile Neuroimaging Technology Development: Expanding neuroscience’s applied reach requires technologies and procedures that enable neuroimaging outside the neuroimaging center. I have thus sought to develop ultra-portable near-infrared neuroimaging (NIN) technologies for office, home and even remote and extreme environments. The goal is to develop systems that can detect the small cerebral oxygenation changes associated with brain activity, yet are robust to motion and remain suitable for difficult-to-image populations (e.g., children). Such technologies are expected to spur research and translational applications in a wide range of previously challenging domains including but not limited to: in-office evaluation in depression or other psychiatric disorders; long duration brain oxygenation monitoring in sleep apnea patients; continuous brain monitoring following brain injury or surgery; first-responder evaluation of suspected stroke or head injury; mobile monitoring for syncope or epilepsy; or assessing the neural changes associated with rehabilitation programs, ultimately to help guide therapy.

Biomedical Data Management for Space Medicine: Biomedical research on Earth often involves many different sensors which are incompatible, or not designed to work or synchronize with one other. Spaceflight biomedical and environmental devices have similar problems, where the “remote” setting poses additional communications difficulties. To enable more integrated data collection, storage and management in both settings, we developed the SpaceMED prototype software platform which automatically connects to devices, collects data, communicates and archives the data, and makes it available for query and display to medical professionals or researchers from any computing platform.
My academic teaching experience includes a broad spectrum of lectures and seminars in cognitive science, neuroscience and statistics, as well as mentoring graduate and undergraduate student research projects, and mentoring junior faculty members. As the lead near-infrared imaging researcher in the MGH Psychiatry department, I am the primary source of training on NIN, and regularly lecture on this and related neuroimaging topics. Paralleling my research interests, my teaching interests include all of cognitive neuroscience, but particularly the domains of learning and memory, translational neuroscience, data analysis and topics in space medicine.
PAGE  
1

