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

Reporting Period (start and end date of grant award period): 01/1/2009 -12/31/2012
Grant Contact Person (First Name, M.1., Last Name, Degrees): Germaine Calicat, MLA
Grant Contact Person’s Telephone Number: 215.204.7655

Grant SAP Number: 4100047651

Project Number and Title of Research Project: 4 - Development of a Microvascular
Network on a Chip

Start and End Date of Research Project: 7/1/2009 - 6/30/2010

Name of Principal Investigator for the Research Project: Mohammad F. Kiani, PhD
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:

$ 25,000

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;
2% Yr 2-3).



Last Name Position Title % of Effort on Project Cost

Rosano Graduate Assistant 100% $30,234

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; 2% Yr 2-3).

Last Name Position Title % of Effort on Project

Kiani Pl 10

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
None
10. Co-funding of Research Project during Health Research Grant Award Period. Did this

11.

research project receive funding from any other source during the project period when it was
supported by the health research grant?

Yes N X

If yes, please indicate the source and amount of other funds:

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 B. Funding C.Month | D. Amount | E. Amount
project on grant agency (check and Year of funds of funds to
application those that apply) Submitted | requested: be awarded:
A novel Microfluidic XINIH 9/2010 $421,303 $421,303

Device for the Study of 1 Other federal
Leukocyte Adhesion and (specify: )
Migration 1 Nonfederal
source (specify: )

12.

13.

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:

We are submitting additional research grants to NIH to continue this project.

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

We are developing a “tissue on a chip” system that will include both a vascular and a
tissue compartment. This system can be used for testing drugs and drug delivery systems.

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
Female 1
Unknown
Total 1
Undergraduate Masters Pre-doc Post-doc
Hispanic
Non-Hispanic
Unknown 1
Total 1




Undergraduate Masters Pre-doc Post-doc
White 1
Black
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 has helped us to establish a research emphasis in microfluidic systems in our
department.
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 X No
If yes, please describe the collaborations:

We have expanded our research collaboration with CFD Research Corp. in this
area.

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



17.

project:
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:

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 (o) and beta () should not
print as boxes () and include the appropriate citation(s). DO NOT DELETE THESE
INSTRUCTIONS.



Expected project goals are:

a. The design of an anatomically realistic in vitro microfluidic chip for testing and optimization
of nanoparticle drug carriers,

b. Development of protocols for successful growth of cells (endothelial and/or cancer cells) on
the chips to study nanoparticle-cell interaction.

Materials and Methods

Antibodies and Reagents

A mouse monoclonal anti-ICAM-1 (cat. No. NB500-318) which cross-reacts with bovine was
purchased from Novus Biologicals. Human IgG1 Kappa (cat. No. PHP010) purified from
myeloma serum was obtained from Serotec, MorphoSys (Raleigh, NC). Human fibronectin was
obtained from BD Biosciences (San Jose, CA). Recombinant Human TNF-a was purchased from
BioVision (Mountain View, CA). Protein A was purchased from Zymed (San Fransisco, CA).
Fluorescent 2-um microspheres (red: excitation 543 nm, emission 612 nm; blue: excitation 412
nm, emission 473 nm) were purchased fromDuke Scientific (Palo Alto, CA). Bovine aortic
endothelial cells (BAEC), EBM cell media, and EGM SingleQuots media supplements were
purchased from Lonza (Allendale, NJ).

Creating Synthetic Microvascular Networks

The microvascular network of a hamster cremaster muscle was mapped using a modified
Geographic Information Systems (GIS) approach. Polydimethylsiloxane (PDMS) microvascular
networks were created using soft lithography techniques described previously. In brief, the
digitized networks were printed at high resolution on Mylar film, which served as a photo mask
for ultraviolet light for patterning a positive photoresist mold on top of a silicon wafer. Sylgard
184 PDMS was prepared according to manufacturer’s instructions (Dow Corning, Midland, MI)
and cast over the photoresist mold. A beveled 16-gauge needle was used to punch the inlets and
outlets in the molded PDMS. The bonding surfaces of the PDMS and a pre-cleaned 1x3 inches
glass slide (Fisher Scientific, Pittsburgh, PA) were treated with oxygen plasma (200 mTorr, 18
W, 30 s) produced in a plasma cleaner (Harrick Scientific, Ithaca, NY). The assembly was heated
at 75°C for 10 min on a hotplate to achieve a good seal between PDMS and glass. Tygon
Microbore tubing with an outside diameter of 0.06 in. and inner diameter of 0.02 in. connected to
a 22 gauge stainless steel needle served as the connecting port to the synthetic microvascular
network (SMN). The devices were sterilized by autoclaving following bonding. This study was
performed on networks with constant depths of either 50 or 100 pum.

Seeding of Bovine Aortic Endothelial Cells in Synthetic Microvascular Networks

Prior to cell seeding, each SMN was flushed with sterile EBM cell culture medium to prepare the
device for seeding, then perfused with fibronectin (50 pg/ml) and allowed to incubate at room
temperature for 30 min. The SMN was flushed again with cell culture medium supplemented
with EGM SingleQuots and 20% FBS to remove excess fibronectin. The fibronectin-coated



SMN was kept in an incubator at 37°C, 5% CO2, while BAEC in flasks were prepared for
injection.

Bovine aortic endothelial cells (BAEC) were cultured in treated 75 cm? polystyrene flasks. Cells
were maintained using endothelial cell basal medium (EBM) supplemented with EGM
SingleQuots. The cultured BAEC were lifted from the flasks with trypsin and diluted to 10’
cells/ml with EBM medium supplemented with EGM SingleQuots and 20% FBS. The SMN was
seeded through an inlet via syringe using approximately 0.1 ml of the 10’ cells/ml suspension. A
Nikon Eclipse TE200 inverted microscope was used to observe cell injection to ensure an even
spread of cells throughout the network. The seeded SMN was incubated at 37°C and fresh cell
medium was perfused through the SMN once per day, starting 1 day after seeding. To change the
medium, room temperature EBM medium was perfused through a single inlet of the SMN at a
flow rate of 10 pl/min via a syringe pump.

Propidium lodide Staining

Propidium iodide (PI) staining of live cells was used to show the viability of confluent BAECs in
the SMNs. Viable cells with intact membranes exclude PI, whereas permeabolized cells stain
positive with PI. Briefly, 4 days after seeding, live endothelial cells were stained with 1.5 pg/ml
of PI for 20 min. This was performed without washing to avoid loss of floating nonviable cells.
For positive controls, endothelial cells were permeabolized with 80% ethanol for 5 min before
being stained with PI. PI positive cells were observed under a Nikon Eclipse TE200 inverted
microscope equipped with UV fluorescence. Images of Pl stained cells were taken using a Q
Imaging Retiga 1300 (Surrey, BC, Canada) camera and Image-Pro Plus (Bethesda, MD) imaging
software.

Antibody Conjugated Microspheres

2 um fluorescent polystyrene microspheres were washed with a sodium bicarbonate buffer and
coated with protein A via passive adsorption and incubated overnight at room temperature. The
microspheres were then washed and incubated in a blocking buffer (Hank’s balanced saline
solution supplemented with 1% bovine serum albumin) at room temperature. The microspheres
were conjugated with a mAb solution of either anti-ICAM-1 (red microspheres) or 1IgG1 (blue
microspheres) and stored at 4°C until use. 1gG conjugated microspheres served as a control for
nonspecific binding. Immediately before use, the microspheres were resuspended in EGM media
supplemented with 20% FBS, and diluted to a concentration of 107 microspheres/ml.

Microsphere Adhesion to Upregulated Endothelial Cells

The SMN (80 to 90% confluent with BAEC) was perfused with EBM medium containing 10
U/ml TNF-a to activate the endothelial cell layer; non-activated SMNs were used as negative
control. The SMN was incubated for either 4 or 24 h. Equal numbers of anti-ICAM-1 and IgG
conjugated microspheres were diluted together in EBM medium to 10" microspheres/ml and
injected at a flow rate of 0.5 pl/min using a syringe pump and allowed to settle for 30 min in an
incubator at 37°C. EBM medium was perfused through the SMN to remove non-adhered
microspheres.



Results

Our GIS-based system was used to map microvascular networks of the hamster cremaster muscle
from a montage of fluorescent images (Figure 1(a)) which were then digitized (Figure 1(b)) and
used as a geometric blueprint for fabrication of the PDMS synthetic microvascular networks
(Figure 1(c)). Endothelial cells readily attached to the walls of the synthetic microvascular
network (SMN) within 2 h after seeding. Figure 2 shows the progression of BAEC growth in the
SMN towards confluency, peaking at 4 days after seeding. Cells grew as monolayers and
exhibited a cobblestone morphology, elongated in the direction of fluid flow, typical of
endothelial cells found in vivo. No detectable cell death in BAECs cultured in the SMN was
observed, as demonstrated by negative labeling of live endothelial cells with propidium iodine
(P1) which labels membrane compromised cells. As shown in Figure 3(a), confluent BAECs
cultured in the SMN showed efficient exclusion of Pl, indicating their viability at confuency. On
the other hand, BAECs permeabolized with ethanol, used as positive controls, demonstrated Pl
fluorescence, see Figure 3(b).

The level of adhesion of anti-ICAM-1 conjugated microspheres to the endothelial lining of the
SMNs was quantified after activation of BAECs with TNF-a and compared to the level of
adhesion to activated cells in cell culture flasks. As shown in Figure 4, a significantly larger
number of anti-ICAM-1 conjugated microspheres (shown in red) adhered to activated endothelial
cells as compared to IgG conjugated microspheres (green), indicating preferential adherence of
anti-ICAM-1 microspheres. In agreement with our previous findings, we observed a basal level
of adhesion of anti-ICAM-1 conjugated microspheres to non-activated endothelial cells (Figure
5). However, the adhesion patterns of these antibody conjugated microspheres were not uniform
throughout these SMNs similar to our previous observations on protein coated SMN.
Furthermore, as shown in Figure 5, a significant increase in the number of anti-ICAM-1
conjugated microspheres adhering to activated endothelial cells at 4 and 24 h after activation,
compared to non-activated control cells, was observed (79% and 161% increase in microsphere
adhesion to activated cells compared to non-activated cells, respectively). Endothelial cell
adhesion molecules (ECAMS) of endothelial cells lining the SMN, upregulated by either 4 or 24
hr of incubation with TNF-o, demonstrated an adhesion molecule profile consistent with other
studies both in vitro and in vivo. In addition, the increase in the number of anti-ICAM-1
microsphere adhesion 24 hr after activation of endothelial cells is in general agreement with
previous finding from our group and others.



Figure 1. Panel (a) shows a montage of fluorescent images obtained in vivo from the cremaster
muscle after 1.V. injection of FITC-dextran. Our GIS-based system was used to digitize this
microvascular network, panel (b). This digitized map was then used to generate the synthetic
microvascular network on PDMS, shown here perfused with trypan blue, panel (c).

Figure 2. Bovine aortic endothelial cells seeded in the PDMS chambers became confluent
throughout the network after 3 to 4 days. Cells exhibited the normal cobblestone configuration in
the direction of flow.



Bright Light Propidium lodide Staining
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Figure 3. Endothelial cells cultured in the synthetic microvascular network were stained with
propidium iodide (PI) to examine cell viability. (a) The left panel demonstrates representative
phase image of endothelial cells cultured in the SMN. Live endothelial cells cultured in the SMN
were stained with PI at confluency. The right panel illustrates exclusion of Pl in these cells,
demonstrating their viability. (b) The left panel shows representative phase images of control
endothelial cells following fixation with ethanol. The right panel represents uptake of Pl in
positive controls, following fixation/ permeabolization of these cells with ethanol.

Figure 4. Anti-ICAM-1 (red) and 1gG1 (green) conjugated microspheres attached to activated
bovine aortic endothelial cells in one region of the network. Anti-ICAM-1 conjugated
microspheres show preferential adhesion to endothelial cells as compared to IgG conjugated
microspheres.
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Cytokine Treatment

Figure 5. Anti-ICAM-1 conjugated microspheres were found to adhere preferentially to bovine
aortic endothelial cells within the synthetic microvascular network (SMN) after 4 and 24 hr
activation with TNF-a. Mean + SEM; n=4 SMN per TNF-a treated groups and n=3 SMN for
untreated control group, * P<0.05 indicates significant differences in anti-ICAM-1 adhesion in
SMN compared to the non-activated control group.

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

11



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

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

12



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

Yes

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, the number of the publication and
an abbreviated research project title. For example, if you submit two publications for PI
Smith for the “Cognition and MRI in Older Adults” research project (Project 1), and two
publications for Pl Zhang for the “Lung Cancer” research project (Project 3), the filenames
should be:

Project 1 — Smith — Publication 1 — Cognition and MRI

Project 1 — Smith — Publication 2 — Cognition and MRI

Project 3 — Zhang — Publication 1 — Lung Cancer

Project 3 — Zhang — Publication 2 — Lung Cancer
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 Authors: Name of Peer- | Month and | Publication
Article: reviewed Year Status (check
Publication: Submitted: | appropriate
box below):
Preferential adhesion | Tousi, N; Wang, B; Microvascular | May 2010 | CSubmitted
of leukocytes near Pant, K; Kiani, MF & | Research CJAccepted
bifurcations is Prabhakarpandian, B XIPublished
endothelium
independent

13



21.

22,

23.

20(B) Based on this project, are you planning to submit articles to peer-reviewed publications
in the future?
Yes X No

If yes, please describe your plans:

We will submit future results from this project to appropriate peer-reviewed journals in
the field.

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.

None.

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

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-gif23(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):

14



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

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 X

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.

15



BIOGRAPHICAL SKETCH

Follow this format for each person. DO NOT EXCEED FOUR PAGES.

NAME

KIANI, MOHAMMAD F.

POSITION TITLE
Professor of Mechanical Engineering,

eRA COMMONS USER NAME

Bioengineering & Radiation Oncology

KIANIOO7
EDUCATION/TRAINING (Begin with baccalaureate or other initial professional
DEGREE
INSTITUTION AND LOCATION (if YEAR(s) | FIELD OF STUDY
applicable)
University of Oklahoma, Norman, OK B.S. 1983 Elec_tncal_
Engineering
Louisiana Tech University, Ruston, LA M.S. 1987 Blor_nedu?al
Engineering
Louisiana Tech University, Ruston, LA Ph.D. 1990 Blor_nedu?al
Engineering
University of Rochester, Rochester, NY Postdoc. 1990-1993 | Biophysics

Positions
1981-1983

1984-1990
1990-1993
1994-1995
1995-1998
1998-2002
2002-2004
2004-present
2004-present

2005-present
2010-present

Honors

Teaching Assistant, Department of Electrical Engineering, Univ. of Oklahoma,
Norman, OK

Research Assistant, Department of Biomedical Engineering, Louisiana Tech
Univ., Ruston, LA

NIH Postdoctoral Fellow, Department of Biophysics, University of Rochester,
Rochester, NY

Research Scientist, Department of Radiation Oncology, University of Rochester,
Rochester, NY

Assistant Professor, Departments of Biomedical Engineering and Radiation
Oncology, University of Tennessee Health Science Center, Memphis, TN
Associate Professor, Departments of Biomedical Engineering and Radiation
Oncology, University of Tennessee Health Science Center, Memphis, TN
Professor, Departments of Biomedical Engineering and Radiation Oncology,
University of Tennessee Health Science Center, Memphis, TN

Professor, Departments of Mechanical Engineering, Bioengineering and
Radiation Oncology, Temple University, Philadelphia, PA

Chair, Department of Mechanical Engineering, Temple University, Philadelphia,
PA

Scientific Staff, Shriners Hospital for Children, Philadelphia, PA

Founder and Chief Scientific Officer, Medvas Concepts, LLC

Fellow, American Heart Association, 2008
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American Heart Association Established Investigator, 2003-2007

Chair/Co-Chair, AHA Bioengineering and Biotechnology Peer Review Study Group, 2004-2007
$1 Million Research Club, Temple University, 2005-present

Academy of Distinguished Teaching Professors, University of Tennessee, 2002-2004
Excellence in Teaching Award, University of Tennessee, 1998

Oak Ridge Associated Universities Junior Faculty Enhancement Award, 1996

NIH Travel Award, PSC Heterogeneous Computing Workshop, 1994

NIH Travel Award, PSC Parallel Computing Workshop, 1993

August Krogh Young Investigator Award, Microcirculatory Society, 1991

NIH Individual NRSA Postdoctoral Fellowship, 1991

Young Investigator Travel Award, Microcirculatory Society, 1991

NIH Travel Award, PSC Biological Fluid Dynamics Workshop, 1991

National Engineering Honor Society (Tau Beta Phi)

Biomedical Engineering Honor Society (Alpha Eta Mu Beta)

The Scientific Research Society (Sigma Xi)

Dean's Honor Roll (The University of Oklahoma)
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Sundaram, S & Kiani, MF (2009) A physiologically realistic in vitro model of
microvascular networks. Biomed. Microdevices, 11:1051-1057.

Tousi, N; Wang, B; Pant, K; Kiani MF & Prabhakarpandian, B (2010) Preferential adhesion of
leukocytes near bifurcations is endothelium independent. Microvasc. Res., 80(3):384-
388.

Prabhakarpandian, B; Wang, Y; Rea-Ramsey, A; Sundaram, S; Kiani, MF; & Pant, K (2011)
Bifurcations: focal points of particle adhesion in microvascular networks.
Microcirculation, 18:380-389.

Prabhakarpandian, B; Shen, MC; Pant, K & Kiani, MF (2011) Microfluidic devices for
modeling cell-cell and particle-cell interactions in the microvasculature. Microvasc. Res.,
82:210-220.

Lamberti, G; Tang, Y; Prabhakarpandian, B; Wang, Y; Pant, K; Kiani, MF & Wang, B (2013)
Adhesive Interaction of Functionalized Particles and Endothelium in Idealized
Microvascular Networks. Microvas. Res., Accepted.

Sakhalkar, HS; Dalal, MK; Salem, AK; Ansari, R; Fu, J; Kiani, MF; Kurjiaka, DT; Hanes, J;
Shakesheff, KM & Goetz, DJ (2003) Leukocyte-inspired biodegradable particles that
selectively and avidly adhere to inflamed endothelium in vitro and in vivo. Proc. Natl.
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