
 

 

Final Progress Report for Research Projects Funded by 

Health Research Grants 
 

Instructions:  Please complete all of the items as instructed. Do not delete instructions.  Do not 

leave any items blank; responses must be provided for all items.  If your response to an item is 

“None”, please specify “None” as your response. “Not applicable” is not an acceptable response 

for any of the items. There is no limit to the length of your response to any question.  Responses 

should be single-spaced, no smaller than 12-point type.  The report must be completed using 

MS Word.  Submitted reports must be Word documents; they should not be converted to pdf 

format.   Questions?  Contact Health Research Program staff at 717-783-2548. 

 

1. Grantee Institution: Temple University – Of The Commonwealth System of Higher 

Education 

 

2. Reporting Period (start and end date of grant award period): 1/1/2010 – 12/31/2013  

 

3. Grant Contact Person (First Name, M.I., Last Name, Degrees): Germaine A Calicat, MA 

 

4. Grant Contact Person’s Telephone Number: 215-204-7655 

 

5. Grant SAP Number: 4100050909 

 

6. Project Number and Title of Research: Project: 14   Neural Effects of Acute Traumatic 

Brain Injury 

 

7. Start and End Date of Research Project:  12/1/2010 – 12/31/2012 

 

8. Name of Principal Investigator for the Research Project:  Iyad Obeid, PhD 

 

9. Research Project Expenses.   

 

9(A) Please provide the total amount of health research grant funds spent on this project for 

the entire duration of the grant, including indirect costs and any interest earned that was 

spent:    

 

$ 76,074.66    

 

9(B) Provide the last names (include first initial if multiple individuals with the same last 

name are listed) of all persons who worked on this research project and were supported with 

health research funds.  Include position titles (Principal Investigator, Graduate Assistant, 

Post-doctoral Fellow, etc.), percent of effort on project and total health research funds 

expended for the position.  For multiple year projects, if percent of effort varied from year to 

year, report in the % of Effort column the effort by year 1, 2, 3, etc. of the project (x% Yr 1; 

z% Yr 2-3). 
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Last Name, First Name Position Title % of Effort on 

Project 

Cost 

Obeid, I PI 8% $9,500 

Napoli, A Graduate RA 50% $17,000 

    

    

    

 

9(C) Provide the names of all persons who worked on this research project, but who were not 

supported with health research funds.  Include position titles (Research Assistant, 

Administrative Assistant, etc.) and percent of effort on project.  For multiple year projects, if 

percent of effort varied from year to year, report in the % of Effort column the effort by year 

1, 2, 3, etc. of the project (x% Yr 1; z% Yr 2-3). 

 

Last Name, First Name Position Title % of Effort on Project 

   

   

   

   

   

   

   

 

9(D) Provide a list of all scientific equipment purchased as part of this research grant, a short 

description of the value (benefit) derived by the institution from this equipment, and the cost 

of the equipment. 

 

Type of Scientific Equipment Value Derived Cost 

Wireless Rat EEG Record changes in brain activity $16,000 

   

   

   

   

   

   

 

 

10. Co-funding of Research Project during Health Research Grant Award Period.  Did this 

research project receive funding from any other source during the project period when it was 

supported by the health research grant? 

 

Yes_________ No_____X____ 

 

If yes, please indicate the source and amount of other funds: 
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11. Leveraging of Additional Funds 
 

11(A) As a result of the health research funds provided for this research project, were you 

able to apply for and/or obtain funding from other sources to continue or expand the 

research?  

 

Yes____X____ No__________ 

 

If yes, please list the applications submitted (column A), the funding agency (National 

Institutes of Health—NIH, or other source in column B), the month and year when the 

application was submitted (column C), and the amount of funds requested (column D).  If 

you have received a notice that the grant will be funded, please indicate the amount of funds 

to be awarded (column E). If the grant was not funded, insert “not funded” in column E. 

 

Do not include funding from your own institution or from CURE (tobacco settlement funds). 

Do not include grants submitted prior to the start date of the grant as shown in Question 2.  If 

you list grants submitted within 1-6 months of the start date of this grant, add a statement 

below the table indicating how the data/results from this project were used to secure that 

grant. 

 

A.  Title of research 

project on grant 

application 

B.  Funding 

agency (check 

those that apply) 

C. Month 

and Year  

Submitted 

D. Amount 

of funds 

requested: 

E. Amount 

of funds to 

be awarded: 

Use of EEG to Diagnose 

Traumatic Brain Injury 

NIH     

 Other federal 

(specify:________

______________) 

 Nonfederal 

source (specify: 

_____________) 

Feb 2011 $ 153,000 not funded 

Use of EEG to Diagnose 

Traumatic Brain Injury 

NIH     

 Other federal 

(specify:________

______________) 

 Nonfederal 

source (specify: 

_____________) 

Nov 2011 $ 151,000 not funded 

 NIH     

 Other federal 

(specify:________

______________) 

 Nonfederal 

source (specify: 

_____________) 

 $ $ 
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11(B) Are you planning to apply for additional funding in the future to continue or expand 

the research? 

 

Yes___X_____ No__________ 

 

If yes, please describe your plans: 

 

(see item 12 below) 

 

12. Future of Research Project.  What are the future plans for this research project? 

 

I am in the process of trying to expand our preliminary data. The feedback from NIH was 

that we need more preliminary data before we can proceed. We are attempting to collect that 

data now and will likely follow up with additional NIH proposals in 2014 or 2015. 

 

We expect to continue collecting preliminary data in 2014, using feedback from this study to 

correct some methodological issues regarding electrode placement. If this new data is 

conclusive, we will expand the work and seek further support from NIH. 

 

13. New Investigator Training and Development.  Did students participate in project 

supported internships or graduate or post-graduate training for at least one semester or one 

summer? 

 

Yes___X_____ No__________ 

 

If yes, how many students?  Please specify in the tables below: 

 

 Undergraduate Masters Pre-doc Post-doc 

Male   1  

Female     

Unknown     

Total   1  

 

 

 Undergraduate Masters Pre-doc Post-doc 

Hispanic     

Non-Hispanic   1  

Unknown     

Total   1  

 

 

 Undergraduate Masters Pre-doc Post-doc 

White   1  

Black     
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Asian     

Other     

Unknown     

Total   1  

 

 

14. Recruitment of Out-of–State Researchers.  Did you bring researchers into Pennsylvania to 

carry out this research project? 

 

Yes_________ No_____X____ 

 

If yes, please list the name and degree of each researcher and his/her previous affiliation: 

 

 

15. Impact on Research Capacity and Quality.  Did the health research project enhance the 

quality and/or capacity of research at your institution?   

 

Yes_____X___ No__________ 

 

If yes, describe how improvements in infrastructure, the addition of new investigators, and 

other resources have led to more and better research.  

 

This work brought new resources (wireless EEG data acquisition systems) and rat surgical 

techniques to my lab. Furthermore, it has created a collaboration between myself, co-PI 

Darvish, and some other teams at Temple University interested in concussion. We will be 

building on these collaborative interests moving forwards. 

 

 

16. Collaboration, business and community involvement.  

 

16(A) Did the health research funds lead to collaboration with research partners outside of 

your institution (e.g., entire university, entire hospital system)?  

 

Yes_________ No_____X____ 

 

If yes, please describe the collaborations:  

 

 

16(B) Did the research project result in commercial development of any research products?  

 

Yes_________ No_____X____ 

 

If yes, please describe commercial development activities that resulted from the research 

project:  
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16(C) Did the research lead to new involvement with the community?   

 

Yes_________ No___X______ 

 

If yes, please describe involvement with community groups that resulted from the 

research project:  

 

17. Progress in Achieving Research Goals, Objectives and Aims.  
List the project goals, objectives and specific aims (as contained in the grant agreement).  

Summarize the progress made in achieving these goals, objectives and aims for the period 

that the project was funded (i.e., from project start date through end date).  Indicate whether 

or not each goal/objective/aim was achieved; if something was not achieved, note the reasons 

why.  Describe the methods used. If changes were made to the research 

goals/objectives/aims, methods, design or timeline since the original grant application was 

submitted, please describe the changes. Provide detailed results of the project.  Include 

evidence of the data that was generated and analyzed, and provide tables, graphs, and figures 

of the data.  List published abstracts, poster presentations and scientific meeting presentations 

at the end of the summary of progress; peer-reviewed publications should be listed under 

item 20. 

 

This response should be a DETAILED report of the methods and findings.  It is not sufficient 

to state that the work was completed. Insufficient information may result in an unfavorable 

performance review, which may jeopardize future funding.  If research findings are pending 

publication you must still include enough detail for the expert peer reviewers to evaluate the 

progress during the course of the project. 

 

Health research grants funded under the Tobacco Settlement Act will be evaluated via a 

performance review by an expert panel of researchers and clinicians who will assess project 

work using this Final Progress Report, all project Annual Reports and the project’s strategic 

plan.  After the final performance review of each project is complete, approximately 12-16 

months after the end of the grant, this Final Progress Report, as well as the Final Performance 

Review Report containing the comments of the expert review panel, and the grantee’s written 

response to the Final Performance Review Report, will be posted on the CURE Web site.   

 

There is no limit to the length of your response. Responses must be single-spaced below, 

no smaller than 12-point type. If you cut and paste text from a publication, be sure 

symbols print properly, e.g., the Greek symbol for alpha () and beta (ß) should not 

print as boxes () and include the appropriate citation(s).  DO NOT DELETE THESE 

INSTRUCTIONS. 

 

This work had two main Aims. These were: 

Aim 1: Investigating EEG signals in rats before, during, and after head trauma. 

Aim 2: Investigating brain pathology after impact and determining its correlation to the EEG 

results found in Aim 1 
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Work performed to address aim 1. For Aim 1, we observed a number of potential correlations 

between EEG and traumatic brain injury. We investigated metrics such as signal energy and 

phase correlation (via Hilbert transform).  

 

In order to accurately identify damage induced into the brain by head trauma, we recorded 

two-channel EEG signals from 350-g adult male Sprague Dawley rats using a surgically 

implanted EEG acquisition and telemetry system (Data Sciences International, St. Paul, MN). 

We then subjected these rats to controlled traumatic brain injuries using a high-speed impact 

system, subjecting each rat to a deceleration of 80g on two separate occasions. EEG 

measurements were made both before and after the experimental impact to allow for a 

comparison of the baseline activity of a specific rat to data recorded from the same rat after 

the traumatic impact. We first computed EEG power spectra, we then divided every EEG 

channel into six clinical frequency bands and measured changes in the signal analytic phase 

shifts (also known as instantaneous phase) in each frequency band, before and after the 

traumatic impact. 

 

Each Sprague Dawley rat was implanted with a wireless EEG acquisition device, TL11M2-

F40-EET, (Data Sciences International (DSI), St.Paul, MN). These devices allowed us to 

record two EEG channels via wireless communication. The EET system is composed of two 

major components: two pairs of biopotential leads, which are connected to a device body, 

containing the battery and the electronics module that is able to measure, digitize and 

wirelessly transmit biopotential voltage fluctuations. The body of the device was implanted 

subcutaneously along the dorsal flank between the forelimb and hind limb through a dorsal 

incision. The lead pairs from the transmitter were led subcutaneously to the skull and the bare 

ends placed in contact with the dura mater through holes in the skull and kept in place by 

specific screws. 

 

All surgical procedures were performed under aseptic conditions and surgical anesthesia was 

attained by injecting a solution of ketamine and xylazine. All procedures were carried out in 

accordance with the National Institutes of Health Guide for the Care and Use of 

Experimental Animals and were approved by the Temple University Institutional Animal 

Care and Use Committee. 

 

To recreate a controlled traumatic brain injury, we used a custom-made linear impact system 

(Actuator: PT-USA, SpeedLine WH120). This system consisted of two parallel 6 m long 

tracks, of which one track was active and the other was passive. The former was driven by a 

servomotor and it was used to accelerate a freely sliding cart mounted on the passive track. 

 

The instrumented rat was anesthetized and placed in a silicone enclosure that was then 

mounted on the sliding cart of the passive track. The cart was accelerated and allowed to 

collide with a shock absorber placed at the end of the track. The collision system was 

designed to subject the rat's brain to linear decelerations of 80g along the dorso-ventral axis. 

The traumatic impact was repeated twice per each animal. 
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We acquired two-channel differential EEGs for each experimental subject during different 

recording sessions. Our main intent was to include in our EEG acquisitions various rat 

behavioral states. In particular, given the known difference in EEG activity between sleep 

and wakefulness states, we acquired distinct sessions both with the rat asleep (anesthetized) 

and awake. 

 

The first set of EEG data was acquired immediately after the surgery, with the rat still under 

anesthesia, to check whether the wireless device implant had been successful. More data 

were recorded 24 hours after the surgery when the effects of the anesthetic were no longer 

present. 

 

Then we allowed ten days for the rat to recover from surgery before performing the 

experimental impacts. The day of the impact, further recordings were performed with the rat 

asleep, immediately before and after the traumatic impact. Moreover we acquired data with 

the rat awake, right before and 24 hours after the impact. 

Every recording session consisted of 20 min of EEG acquisition with the rat freely behaving 

in its cage. 

 

Acquiring signals over multiple days allowed us to gather information on each rat's baseline 

activity under different behavioral conditions. This helped us include in the our analysis the 

EEG features that changed with the subject's behavior or physical state as well as those 

features mainly associated to the effects of the impact. This allowed us to better assess our 

ability to detect mTBI in a more realistic environment. 

 

The EEG signals were low-pass filtered with cutoff frequency set at 100Hz and wirelessly 

transmitted to a computer, where they were digitized using a sample frequency of 500 Hz, 

using a PCI acquisition card and the acquisition software Dataquest A.R.T. both from DSI. 

The stored files were then imported into Matlab (MathWorks, Natick, MA), which was used 

to carry out signal processing and analysis.  We divided the recorded EEG channels into the 

traditional clinical frequency, Delta Band (0.5-3.5Hz), Theta Band (3.5- 7Hz), Alpha Band 

(7-13Hz), Beta Band (13-22Hz), Gamma Band (22-64Hz) and Mu Band (8-12Hz). 

The first feature we have used as measure of EEG variation was the signal spectral power, in 

different frequency bands. The average normalized spectral power in each band and in the 

entire frequency range of interest was computed for the two EEG channels. Then the data 

obtained during pre-impact acquisitions were compared to post­ impact data to identify 

changes in spectral power and identify induced brain damage. 

 

The second feature taken into account in our analysis is the signal instantaneous phase, which 

is the imaginary part of the analytic representation of a real-valued signal. In order to obtain 

the analytic representation of the two EEG channels we used the Hilbert Transform. More 

specifically, we computed the instantaneous phase for each channel before and after the crash 

for each frequency band as follows. 

 

The Hilbert Transform 𝑥̂(𝑡) of a signal x(t) is defined in the time domain as  𝑥̂(𝑡) = 𝑥(𝑡) ∗
1

𝜋𝑡
 

where ∗ denotes the convolution operator. Alternatively the Hilbert Transform can be defined 

in the 
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frequency domain using the Fourier Transform as 𝑋̂(𝜔) = −𝑗 𝑠𝑔𝑛(𝜔)𝑋(𝜔) where 𝑠𝑔𝑛 

denotes the signum operator. 

 

Then we investigated how the relation between the instantaneous phases of the two EEG 

channels changed before and after the impact. In order to quantify the changes related to the 

experimental impact, we used the correlation coefficient as a measure of strength of the 

linear relation between the two channels. 

 

 
Figure 1: Instantaneous phase before and after impact (delta band) in Subject A 
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Figure 2: Instantaneous phase before and after impact (delta band) in Subject B 

 

Figures 1 and 2 show examples of increased correlation between the anterior and posterior 

electrodes after the concussion-inducing impact.  It is hypothesized that the increase in 

correlation in specific bands such as beta is indicative of increased epileptiform behavior 

which is often associated with concussive events. 

 

Our sample size (n<20) was too small to state for certain whether the trends we observed are 

statistically significant and we are presently pursuing options for expanding our preliminary 

investigation. Although Figures 1 and 2 demonstrate a clear effect of concussion on phase 

correlation within various brain regions, these results were either not observed or were too 

subtle to affirm definitively in all of the test subjects. It is therefore recommended that future 

work with a larger sample size, on the order of n=100, would be valuable in indicating the 

strength any observed changes in brain behavior. Regardless, one important outcome was 

discovering that the effect of concussion on EEG is subtle enough that a sample size of n<20 

is insufficient to detect statistically significant trends. Another important outcome was 

establishing the experimental methods, signal processing approaches, and baseline results 

that will guide future explorations in this area. 

 

 

Work performed to address aim 2. With respect to Aim 2, we were able to successfully 

correlate presence of brain injury to brain pathology by examining stained brain slices. 

However since changes in EEG signals were overall inconclusive, it was not possible to 

correlate changes in brain pathology back to changes in EEG activity. For example, Figure 3 

below shows astrocyte reactivation measured through brain slice analysis that clearly 

demonstrates statistically significant evidence of trauma related responses in the Whole Body 

Deceleration (WBD) events (the “Blast” cases are from a related study funded through a 
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different source). Similar trends can be seen in Figure 4 which measures macrophage 

response to brain injury. 

 
Figure 3: Astrocyte reactivation in concussed rates. WBD refers to whole body deceleration. 
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Figure 4: Macrophage response to brain injury in concussed rats 

 

 

Aim 2 was fully achieved. 
 

 

Conclusion. The results from both Aims suggested a possible positive correlation but were 

ultimately statistically inconclusive. We successfully demonstrated that the deceleration 

injury was causing diffuse axonal injury as measured by the various brain slices, and that this 

damage varied with respect to the type and severity of insult. The study of the electrical 

signals was inconclusive in that there appeared to be strong change in brain activity in some 

subjects after injury but not in others. One excellent outcome of this study is that, during the 

sectioning process, it was discovered that the method for brain electrode (EEG) insertion had 

in some cases caused damage to the very neural tissue under investigation. In that context, it 

made sense that some of our rats failed to show predictable changes in EEG post injury. 

Fortunately, in light of this discovery, we have been able to modify the electrode insertion 

process to minimize or eliminate the risk of concomitant brain tissue injury. We are presently 

continuing to make recordings on rat brains using this new protocol and the changes in brain 

activity in response to neural injury are more robust. 
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18. Extent of Clinical Activities Initiated and Completed.  Items 18(A) and 18(B) should be 

completed for all research projects.   If the project was restricted to secondary analysis of 

clinical data or data analysis of clinical research, then responses to 18(A) and 18(B) should 

be “No.” 

 

18(A) Did you initiate a study that involved the testing of treatment, prevention or 

diagnostic procedures on human subjects?  

______Yes  

___X__No  

 

18(B) Did you complete a study that involved the testing of treatment, prevention or 

diagnostic procedures on human subjects?  

______Yes  

__X___No  

 

If “Yes” to either 18(A) or 18(B), items 18(C) – (F) must also be completed.  (Do NOT 

complete 18(C-F) if 18(A) and 18(B) are both “No.”) 

 

18(C) How many hospital and health care professionals were involved in the research 

project? 

______Number of hospital and health care professionals involved in the research 

project 

 

18(D) How many subjects were included in the study compared to targeted goals? 

 

______Number of subjects originally targeted to be included in the study 

______Number of subjects enrolled in the study 

 

Note: Studies that fall dramatically short on recruitment are encouraged to 

provide the details of their recruitment efforts in Item 17, Progress in Achieving 

Research Goals, Objectives and Aims. For example, the number of eligible 

subjects approached, the number that refused to participate and the reasons for 

refusal. Without this information it is difficult to discern whether eligibility 

criteria were too restrictive or the study simply did not appeal to subjects. 

 

18(E) How many subjects were enrolled in the study by gender, ethnicity and race? 

 

Gender: 

______Males 

______Females 

______Unknown 

 

Ethnicity: 

______Latinos or Hispanics 

______Not Latinos or Hispanics 

______Unknown 
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Race: 

______American Indian or Alaska Native  

______Asian  

______Blacks or African American 

______Native Hawaiian or Other Pacific Islander 

______White 

______Other, specify:      

______Unknown 

 

18(F) Where was the research study conducted? (List the county where the research 

study was conducted.  If the treatment, prevention and diagnostic tests were offered in 

more than one county, list all of the counties where the research study was 

conducted.) 

 

 

19. Human Embryonic Stem Cell Research.  Item 19(A) should be completed for all research 

projects.  If the research project involved human embryonic stem cells, items 19(B) and 

19(C) must also be completed. 

 

19(A) Did this project involve, in any capacity, human embryonic stem cells?  

______Yes  

___X__ No  

 

19(B) Were these stem cell lines NIH-approved lines that were derived outside of 

Pennsylvania? 

______Yes  

__X___ No  

 

19(C) Please describe how this project involved human embryonic stem cells:  

 

 

20. Articles Submitted to Peer-Reviewed Publications.  

 

20(A) Identify all publications that resulted from the research performed during the funding 

period and that have been submitted to peer-reviewed publications.  Do not list journal 

abstracts or presentations at professional meetings; abstract and meeting presentations should 

be listed at the end of item 17.  Include only those publications that acknowledge the 

Pennsylvania Department of Health as a funding source (as required in the grant 

agreement). List the title of the journal article, the authors, the name of the peer-reviewed 

publication, the month and year when it was submitted, and the status of publication 

(submitted for publication, accepted for publication or published.).  Submit an electronic 

copy of each publication or paper submitted for publication, listed in the table, in a PDF 

version 5.0.5 (or greater) format, 1,200 dpi. Filenames for each publication should include 

the number of the research project, the last name of the PI, and an abbreviated title of the 

publication.  For example, if you submit two publications for Smith (PI for Project 01), one 
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publication for Zhang (PI for Project 03), and one publication for Bates (PI for Project 04), 

the filenames would be:  

Project 01 – Smith – Three cases of isolated 

Project 01 – Smith – Investigation of NEB1 deletions 

Project 03 – Zhang – Molecular profiling of aromatase 

Project 04 – Bates – Neonatal intensive care  

If the publication is not available electronically, provide 5 paper copies of the publication.   

 

Note:  The grant agreement requires that recipients acknowledge the Pennsylvania 

Department of Health funding in all publications.  Please ensure that all publications listed 

acknowledge the Department of Health funding. If a publication does not acknowledge the 

funding from the Commonwealth, do not list the publication. 

 

Title of Journal Article: Authors: Name of Peer-

reviewed 

Publication: 

Month and 

Year 

Submitted: 

Publication 

Status (check 

appropriate box 

below): 

    Submitted 

Accepted 

Published 

    Submitted 

Accepted 

Published 

    Submitted 

Accepted 

Published 

 

20(B) Based on this project, are you planning to submit articles to peer-reviewed publications 

in the future?   

 

Yes_________ No___X______ 

 

If yes, please describe your plans: 

 

 

 

21. Changes in Outcome, Impact and Effectiveness Attributable to the Research Project.  

Describe the outcome, impact, and effectiveness of the research project by summarizing its 

impact on the incidence of disease, death from disease, stage of disease at time of diagnosis, 

or other relevant measures of outcome, impact or effectiveness of the research project.  If 

there were no changes, insert “None”; do not use “Not applicable.”  Responses must be 

single-spaced below, and no smaller than 12-point type. DO NOT DELETE THESE 

INSTRUCTIONS.  There is no limit to the length of your response.  

 

Our preliminary data that we gathered suggested there may be some link between traumatic 

brain injury and EEG changes in rats. However our results were statistically weak and more 
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investigation is warranted. We are also investigating alternative methods of inducing TBI in 

rats which may in turn affect the type of EEG changes we will observe. 

 

 

22. Major Discoveries, New Drugs, and New Approaches for Prevention Diagnosis and 

Treatment.  Describe major discoveries, new drugs, and new approaches for prevention, 

diagnosis and treatment that are attributable to the completed research project. If there were 

no major discoveries, drugs or approaches, insert “None”; do not use “Not applicable.”  

Responses must be single-spaced below, and no smaller than 12-point type. DO NOT 

DELETE THESE INSTRUCTIONS.  There is no limit to the length of your response. 

 

None. 

 

 

23. Inventions, Patents and Commercial Development Opportunities. 
 

23(A) Were any inventions, which may be patentable or otherwise protectable under Title 35 

of the United States Code, conceived or first actually reduced to practice in the performance 

of work under this health research grant?  Yes   No X 

 

If “Yes” to 23(A), complete items a – g below for each invention. (Do NOT complete items 

 a - g if 23(A) is “No.”) 

 

a. Title of Invention:   

 

b. Name of Inventor(s):   

 

c. Technical Description of Invention (describe nature, purpose, operation and physical, 

chemical, biological or electrical characteristics of the invention):   

 

d. Was a patent filed for the invention conceived or first actually reduced to practice in 

the performance of work under this health research grant?   

Yes  No  

 

If yes, indicate date patent was filed:   

 

e. Was a patent issued for the invention conceived or first actually reduced to practice in 

the performance of work under this health research grant?   

Yes  No  

If yes, indicate number of patent, title and date issued:   

Patent number:   

Title of patent:   

Date issued:   

 

f. Were any licenses granted for the patent obtained as a result of work performed under 

this health research grant?  Yes   No  
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If yes, how many licenses were granted?    

 

g. Were any commercial development activities taken to develop the invention into a 

commercial product or service for manufacture or sale?  Yes  No  

 

If yes, describe the commercial development activities:   

 

23(B) Based on the results of this project, are you planning to file for any licenses or patents, 

or undertake any commercial development opportunities in the future?  

 

Yes_________ No__________ 

 

If yes, please describe your plans: 

 

 

24.  Key Investigator Qualifications.  Briefly describe the education, research interests and 

experience and professional commitments of the Principal Investigator and all other key 

investigators.  In place of narrative you may insert the NIH biosketch form here; however, 

please limit each biosketch to 1-2 pages.  For Nonformula grants only – include information 

for only those key investigators whose biosketches were not included in the original grant 

application. 
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Iyad Obeid (Principal Investigator) 

Associate Professor, Electrical and Computer Engineering Office Phone/Fax: (215) 204-3795 

Director, Neural Instrumentation Laboratory Email: iobeid@temple.edu 

Temple University 1947 North 12
th

 Street, Philadelphia, PA 19122 

A. Professional Preparation: 

 Ph.D., Biomedical Engineering, Duke University, 2004 

 M.Eng., Electrical Engineering, Massachusetts Institute of Technology, 1998 

 B.S., Electrical Engineering, Massachusetts Institute of Technology, 1997 

B. Appointments: 

 Department of Electrical and Computer Engineering, Temple University, Philadelphia, PA 

 2012 — Present: Associate Professor, Dept. of Electrical and Computer Engineering 

 2006 — 2012: Assistant Professor, Dept. of Electrical and Computer Engineering 

 Department of Physiology and Pharmacology, University of Louvain, Brussels, Belgium 

 2004 — 2005: Postdoctoral Fellow, Neural Rehabilitation Engineering Laboratory 

 Other Relevant Appointments: 

 2005: Associate Editor, European Journal of Hospital Pharmacy, Brussels, 

Belgium 

C. Relevant Publications: 

[1]  Harati A, Choi S, Tabrizi M, Obeid I, Picone J, Jacobson M (2013) “The Temple 

University Hospital EEG Corpus,” IEEE Global Conf on Signal & Information Proc., 

Austin, TX. 

[2]  Obeid I, Picone J (2013) “Bringing Big Data to Neural Interfaces,” Intl BCI Meeting, 

Asilomar, CA. 

[3]  Ward C, Obeid I, Picone J, Jacobson M (2013) “Leveraging Big Data Resources for 

Au- tomatic Interpretation of EEGs,” IEEE Sig Proc Med & Bio Symp, New York, NY. 

[4]  Napoli A, Barbe M, Darvish K, Obeid I (2012) “Assessing Traumatic Brain Injuries 

Using EEG Power Spectral Analysis and Instantaneous Phase” Conf Proc IEEE Eng 

Med Biol Soc, San Diego, CA 

[5]  Napoli A, Obeid I (2011) “Combined Common Spatial Pattern and Spectral Filtering 

for EEG-Based BCIs” 5th International IEEE EMBS Conference on Neural 

Engineering, Cancun, Mexico 

D.  Other Significant Publications 

[6]  Balasubramanian K, Obeid I (2011) “Massively Parallel Neural Signal Processing: 
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