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

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: Project 3 A Targeted Drug Delivery
System for Preventing Cardiac Remodeling after Ml

7. Start and End Date of Research Project: 7/1/2010 - 6/30/2011
8. Name of Principal Investigator for the Research Project: Mohammad F. Kiani, Ph.D.
9. Research Project Expenses.

9(A) Please provide the amount of health research grant funds spent on this project for the
entire duration of the grant, including any interest earned that was spent:

$41,480.66

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;
2% Yr 2-3).



Last Name Position Title % of Effort on Cost
Project
Lamberti Ph.D. student 90 $30,000

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% YT 1; 2% Yr 2-3).

Last Name Position Title % of Effort on Project
Kiani Principal investigator 10

Crabbe Collaborator 5

Cheheltani Ph.D. student 100

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

Yes No X



11.

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:
Rebuilding XINIH 2/2011 $420,750 not funded

Microvasculature Post-MI | O Other federal
by Targeted Drug Delivery | (specify:

[ Nonfederal
source (specify:

)

ONIH $ $
[ Other federal
(specify:

O Nonfederal
source (specify:

)

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:
The above described NIH grant will be resubmitted if not funded in its current form.

12. Future of Research Project. What are the future plans for this research project?
We will continue this research project and will apply for additional funds 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
Female 2
Unknown
Total 2
Undergraduate Masters Pre-doc Post-doc
Hispanic
Non-Hispanic 2
Unknown
Total 2
Undergraduate Masters Pre-doc Post-doc
White 2
Black
Asian
Other
Unknown
Total 2

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.

The training of two Ph.D. students on this project has allowed us to expand our research
program in this area.

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 collaboration with CFD Research Corp. to develop a microfluidic
system for studying targeted drug delivery.

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:
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 application’s
strategic plan). Summarize the progress made in achieving these goals, objectives and aims
for the entire grant award period. 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 (a) and beta (3) should not
print as boxes () and include the appropriate citation(s). DO NOT DELETE THESE
INSTRUCTIONS.

The specific aims of this project, using a rat model of M1, were to:

1) Develop immunoliposomes containing pro-angiogenic compounds and determine the
mechanisms by which these drug carriers are incorporated into activated endothelium.

2) In an infarct model in vivo, selectively deliver pro-angiogenic compounds to the infarct
region using immunoliposomes, and determine if this targeted delivery approach results in
significant improvements in cardiac morphology and function and prevention or moderation
of cardiac remodeling.

Specific Aim 1

The objectives of Specific Aim 1 were achieved.

Research Design and Experimental Approach: We have developed clinically relevant drug
carriers (immunoliposomes) bearing mAbs to adhesion molecules (7-9; 12) that are upregulated
on the vasculature of infarct tissue to show that particles can be targeted to infarct tissue and to
optimize particle design and drug loading & release profiles in vitro. Our studies have shown that
the type and time course of adhesion molecules on cytokine activated endothelial cells in vitro
(2; 11) are similar to cytokine activated endothelium in the infarct tissue (12; 13). We have also
studied the mechanisms by which immunoliposomes bind to and are internalized into activated
endothelium in vitro using radiolabeled immunoliposomes. We have started our investigation
with drug carriers bearing mAbs to P-selectin due to the fact that this molecule is known to be
upregulated post-MI (12-14).



Preparation of Immunoliposomes: Published methods (7-9; 12) were used for the production of
sterically stabilized long circulating immunoliposomes by attaching the ligands to the distal end
of PEG chains on the surface liposomes (50% HSPC, 45% cholesterol, 3% DSPE-PEG2000, 2%
DSPE-PEG-maleimide). The thiolated antibody is attached to the maleimide group on the DSPE-
PEG2000 component. The unconjugated antibody is separated from the liposomes by
ultracentrifugation (1 hr @ 30,000 rpm).

Drug Loading: Water soluble rhVEGF¢s5 is dissolved in the organic phase along with the lipid
components (3). The immunoliposomes are frozen in a dry ice/acetone bath and dried under
vacuum overnight. The desiccated immunoliposomes are rehydrated in ImL of Tris/NaCl buffer
solution (pH=6.0) at 40°C containing 100ug of VEGF and vortexed until vesicles are fully
reformed and then incubated at room temperature for 1 hour. Free VEGF (not encapsulated) is
separated from the immunoliposomes by the HiTrap Heparin HP column (GE Healthcare
Biosciences). The drug loaded immunoliposomes are stored at a concentration of 10mM. Human
bFGF will be similarly loaded into the hydrophilic interior of immunoliposomes.

Drug Encapsulation Efficiency: Vesicle entrapped rhVEGF;g5A is determined using the
Endogen® Human VEGF ELISA Kit from Pierce Biotechnology, Inc. Un-entrapped drug is
separated from liposomes as described above. Lipid content is estimated by a phosphate assay
(1). Total drug incorporated is calculated by first rupturing the vesicles with TritonX-100
followed by the determination of free drug in solution using the VEGF ELISA Kit. Trapping
efficiencies are calculated as the drug/phospholipids ratio after separation of free drug divided by
the drug/phospholipids ratio before separation.

Antibody Coupling Efficiency and Antibody Density on Liposome Surface: The
immunoliposomes are separated from the free antibody on a Sephadex CL-4B column and
analysis of elution profiles were used to determine antibody coupling efficiency (7; 8). Lipid
concentration and the coupling efficiency (protein:phospholipid ) of mAb to liposomes was
estimated by the phosphorous assay (1) and the BCA protein assay kit (Pierce). Number of mAb
molecules conjugated per liposome was based on the assumption of 100,000 molecules of
phospholipids per 100 nm liposome (4).

Characterization of Immunoliposomes: Vesicle size and size distribution is determined by
photon correlation spectroscopy using a Malvern Zetasizer 1000HAS spectrometer. The solution
is filtered (0.22 um filter) and degassed prior to the measurements. Since very dilute solutions
are used, the values for refractive index and viscosity of water are used for the calculations of
hydrodynamic diameters. The Z-average size and polydispersity was calculated by the Contin
algorithm (Malvern Instruments).

Release Profile and In Vitro Stability of Immunoliposome Encapsulated Drug: Using a
modification of our published protocols (7), release profile of VEGF or bFGF from the interior
of the drug containing immunoliposomes is determined by suspending the vesicles in fresh
buffer and at select time points separating the drug containing immunoliposomes from the leaked
drug using the HiTrap Heparin HP column. The drug contained in liposomes is dissociated by
the addition of Triton-X100 (United States Biological). The amount of VEGF or bFGF in the
clean buffer and the amount of VEGF or bFGF in the liposomes (still encapsulated) is



determined using the Endogen Human VEGF ELISA Kit (Pierce Biotechnology Inc.) or Human
bFGF ELISA Kit (RayBiotech, Inc.), respectively.

Results:

The objectives of Specific Aim 1 were achieved. Long circulating liposomes with no antibody
had a mean size of 173.2+3.7 nm; the addition of antibody to the surface of liposomes slightly
increased their size to 190.6+3.7 nm. The number of antibody molecules attached to the surface
of the liposomes were calculated from the size of the liposome and the assumption that, on
average a lipid molecule occupies a cross sectional area of 0.7 nm?. Based on these assumptions
each liposome had 16.3+4.1 antibody molecules on its surface. From the data shown in Figure 1,
we observe minimal leakage of the VEGF from the immunoliposomes when stored at -80°C over
the first 3 weeks of storage. Implementation of this storage technique provides 3 weeks of
consistent batch dosing which subsequently reduces any potential error which could result from
the differences between the preparations of multiple batches used in multiple experiments. By
day 120, we see a 50% loss in VEGF inside the liposomes.

Fluorescent anti-P-selectin immunoliposomes showed a 70-80% preferential adherence to well
plates coated with immobilized P-selectin when compared with the adherence of liposomes not
conjugated with anti-P-selectin. Some preferential nonspecific binding was also observed in anti-
P-selectin immunoliposomes.

Specific Aim 2
The objectives of Specific Aim 2 were achieved.

Research Design and Experimental Approach: In this study we have assessed the functional
significance of pro-angiogenic therapy post-MI in terms of neovascular formation, oxygen
delivery capacity, cardiac function, and cardiac remodeling using in part novel techniques
developed in our laboratory (15). Three experimental groups were investigated: 1) no treatment
(saline injection), 1) targeted pro-angiogenic therapy, and 111) systemic pro-angiogenic therapy.
These results were then compared with untreated infarct animals in which no pro-angiogenic
therapy was present and those obtained with the systemic administration of pro-angiogenic
compounds.

We have conducted our studies with large infarcts as measured by echocardiography with the
expectation that the remodeling would be first seen in animals with larger infarcts. In our study, a
large myocardial infarct was defined as those which have significant left ventricular dilation (left
ventricular end diastolic dimensions greater than two standard deviations above the mean), in
association with a pattern of restrictive filling (e/a ratio > 2.0) and a reduced deceleration time
(less than 50 msec) on pulse wave Doppler. In our experience, these abnormalities correlate with
the morphologic and functional abnormalities seen with infarctions of greater than 40% of the
LV circumference.

Rat Myocardial Infarct Model: Left ventricular anterior transmural Mls are created in rats by
ligation of the LADA with silk ligature (15). Rats with MIs will then be detected by
echocardiography and evidence of elevated ST segment and Q wave (Phillips SONOS 5500; 5-
12 MHz multi-frequency transducer). Coronary artery occlusion with Mls are also be confirmed



microscopically by evidence of myocyte necrosis and grossly visible scarring of the left
ventricular free wall when animals are sacrificed at appropriate times post Ml (6).

Targeted Pro-angiogenic Therapy: Each rat is injected via tail vein with ImL/kg of a 10mM
immunoliposome solution with a rhVEGF;¢5 concentration of 200ng/mL. VEGF;45 concentration
is measured using the Endogen Human VEGF ELISA Kit (Pierce Biotechnology).

Cardiac Functional Evaluation: Echocardiography (Phillips SONOS 5500; 5-12 MHz multi-
frequency transducer) is utilized in order to determine the extent of left ventricular geometric
change in animals after myocardial infarction and after receiving targeted liposomal therapy.
Tissue Doppler imaging along with traditional pulse wave Doppler is utilized to quantify
intracardiac hemodynamics and diastolic function.

Assessment of Extent of Remodeling using Gomori’s Trichrome and Picrosirius Staining:
Collagen may be distinguished from muscle tissue using Gomori’s blue Trichrome Stain, which
stains collagen blue and cytoplasm and muscle fibers red. Frozen sections are dried and fixed in
Bouin’s Fluid (56 °C for 1 hour). The sections are then rinsed in running tap water for 5-10
minutes until all the yellow color is removed. Weigert’s Iron Hematoxylin are used to stain
nuclei black by placing sections in a working hematoxylin solution for 2 minutes, and then rinsed
in tap water until the excess stain is removed. Slides are emersed in Gomori’s blue Trichrome
Stain for 10 minutes, then places in 1% Acetic Acid Solution for 5-10 seconds, to develop the
stain. Slides are rinsed in DI water, and then dehydrated in a series of ethanol grades and xylene,
and slide covers were mounted with Permount and dried overnight.

Color images are taken using a monochromatic camera and RGB filters and QCapture Imaging
Software. Images were analyzed in ImageJ software. The infarct zone can be quantified by
measuring the length of the collagen scar, and normalizing it with the total circumference of the
heart. The thickness of the collagen scar may also be measured and normalized with the
thickness of the anterior wall.

Collagen volume fraction can be easily assessed using Picrosirius Red staining which binds
specifically to collagen fibrils of varying diameter. Fresh frozen tissue were fixed in 10%
formalin for 10 minutes, and then rinsed three times with DI water. Slides are placed in
phosphomolybdic acid hydrate for 2 minutes, and then rinsed again before being stained in
Picrosirius Red F3BA solution for 90 minutes. Sections are placed in hydrochloride acid for 2
minutes, and then dehydrated in a series of ethanol grades and xylene, and slide covers are
mounted with Permount and dried overnight.

Slides are viewed under polarized light, which reveals collagen as a bright red, on an inverted
Nikon Eclipse TE200 microscope. Color images are taken using a monochromatic camera and
RGB filters and QCapture Imaging Software. Images are processed and analyzed in ImageJ
software. For each section, the histogram values of the red channel are analyzed for three healthy
regions of the myocardium. The range of red color values (between 0 and 255), which indicates
collagen according to color intensity, are determined for each region of interest based on the
histogram values. These values serve as a baseline to identify the amount of collagen present in



the anterior wall of the section. A percentage of pixel values which fall in the range of intensities
indicating collagen are used as the collagen volume fraction of the anterior wall.

Results

The objectives of Specific Aim 2 were achieved. Cardiac functional evaluation using
echocardiography showed that targeted drug delivery of VEGF to Ml tissue improves cardiac
function. For example, as shown in Figure 2, VEGF-IL treatment over 4 weeks resulted in
significant improvements in left ventricular end diastolic diameter (Normal (no MI), n=20
animals; Untreated MI, n=4 animals; VEGF-IL Treated MI, n=8 animals; error bars are £ SEM).

At four weeks, hearts were excised and stained with Gomori’s trichrome and picrosirius red to
quantify collagen deposition and infarct size. As shown in Figure 3, picrosirius red staining
indicates that untreated MI hearts exhibit significantly greater collagen deposition compared to
targeted VEGF treated heart tissue. Overall, targeted VEGF treated hearts showed a 37 %
decrease in collagen deposition in the anterior wall, as well as significant improvements in LV
filling pressures.

10



pa of VEGF

600

@
=}
5]

200 A

100 4

I Encapsulated
[ Leaked

8 days 21 day 120 day

Liposome Storage Time at —BOCO

Figure 1

o

E
K
e
I}
@
£
o}
=]
=
= 08
k7]
9
[a]
=
5 o7
e
s
3
s
c 06
k)
>
=
@
|

o
o

Picrosirius Red Pixel Intensity

o
©
'

—@— Normal (No M)

i L o4

&~ VEGF-IL Treated MI /

S o—t—1

~
=}

-3
=3

o
=}

S
S

@
o

N
o

=)

T T T T T
1 7 14 21 28
Days After M|

Figure 2

Untreated Ml  Targeted VEGF No MI

Figure 3

11



10.

11.

12.

13.

14.

15.
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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 2

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
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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
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, listed in the table, in a PDF version 5.0.5 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
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Adults” research project (Project 1), and two publications for PI 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):

OSubmitted
L1Accepted
OPublished

CISubmitted
CJAccepted
CIPublished

OSubmitted
LJAccepted
OPublished

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 other papers for publication on the fluidic aspects of this project as it develops
further.

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.
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22.

23.

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.

We have developed immunoliposomes containing pro-angiogenic compounds and
determined the mechanisms by which these drug carriers are incorporated into activated
endothelium. We have also developed a system for selective delivery of pro-angiogenic
compounds to the infarct region using immunoliposomes and a methodology for significantly
improving cardiac morphology and function, and preventing or moderating cardiac
remodeling. Our study will provide feasibility data for a new adjunctive targeted delivery
system for selectively delivering pro-angiogenic compounds to prevent cardiac remodeling.
This proposed therapy may also augment regeneration and myocardial angiogenesis after
stem cell implantation.

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- gif 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:
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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.
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BIOGRAPHICAL SKETCH

NAME POSITION TITLE
KIANI, MOHAMMAD F. Professor of Mechanical Engineering,
eRA COMMONS USER NAME Bioengineering & Radiation Oncology
KIANIOO7
EDUCATION/TRAINING (Begin with baccalaureate or other initial professional education, such as
DEGREE
INSTITUTION AND LOCATION (if YEAR(S) FIELD OF STUDY
applicable)
University of Oklahoma, Norman, OK B.S. 1983 Electrical Engineering
Louisiana Tech University, Ruston, LA M.S. 1987 Biomedical Engineering
Louisiana Tech University, Ruston, LA Ph.D. 1990 Biomedical Engineering
University of Rochester, Rochester, NY Postdoc. 1990-1993 | Biophysics
Positions
1981-1983  Teaching Assistant, Department of Electrical Engineering, Univ. of Oklahoma,
Norman, OK

1984-1990  Research Assistant, Department of Biomedical Engineering, Louisiana Tech
Univ., Ruston, LA

1990-1993  NIH Postdoctoral Fellow, Department of Biophysics, University of Rochester,
Rochester, NY

1994-1995  Research Scientist, Department of Radiation Oncology, University of Rochester,
Rochester, NY

1995-1998 Assistant Professor, Departments of Biomedical Engineering and Radiation
Oncology, University of Tennessee Health Science Center, Memphis, TN

1998-2002  Associate Professor, Departments of Biomedical Engineering and Radiation
Oncology, University of Tennessee Health Science Center, Memphis, TN

2002-2004  Professor, Departments of Biomedical Engineering and Radiation Oncology,
University of Tennessee Health Science Center, Memphis, TN

2004-present Professor, Departments of Mechanical Engineering, Bioengineering and
Radiation Oncology, Temple University, Philadelphia, PA

2004-present Chair, Department of Mechanical Engineering, Temple University, Philadelphia,
PA

2005-present  Scientific Staff, Shriners Hospital for Children, Philadelphia, PA

Honors

Fellow, American Heart Association, 2008

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
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BIOGRAPHICAL SKETCH

NAME POSITION TITLE
Deborah L. Crabbe, M.D. Associate Professor of Medicine

eRA COMMONS USER NAME (credential, e.g.,

anencv loain)

EDUCATION/TRAINING (Begin with baccalaureate or other initial professional education, such as

nurcina _inchiida nactdanntaral trainina and vacidonecv trainina if annlicahla )

DEGREE
INSTITUTION AND LOCATION (if MM/YY FIELD OF STUDY
applicable)
Michigan State University B.S. 8-82 | Engineering
College of Engineering; East Lansing, Ml
Howard University College of Medicine; DC M.D. 5-88 | Medicine

Professional Positions

7-8810 6-91 Internal Medicine Resident, St. Vincent’s Hospital and Medical Center; NY

7-911t0 6-92 Chief Medical Resident, St. Vincent’s Hospital and Medical Center; NY

7-92 10 6-95 Cardiology Fellow, Robert Wood Johnson University Hospital; New Brunswick,
NJ

7-9510 6-96 Noninvasive Cardiology Fellow, Temple University School of Medicine;
Philadelphia, PA

7-96 to 10-98 Research Fellow; Department of Physiology, Temple University, Philadelphia,
PA

2-97 to 10-97 Visiting Postdoctoral Fellow, Department of Physiology, University of Calgary,
Alberta, CA

7-98 to 10-98 Part-Time/Volunteer Faculty, Section of Cardiology, Temple University,
Philadelphia, PA

10-98 to 2006 Assistant Professor; Department of Medicine, Temple University, Philadelphia,
PA

2006- present Associate Professor, Dual Appointment, Departments of Medicine and
Engineering, Temple University Schools of Medicine and Engineering

Other Experience and Professional Memberships
1998-2010  Attending Cardiologist, Adult Cardiac Ultrasound Laboratory, Temple Hospital
1998- 2010  Member, Cardiovascular Research Center, Temple University School of

Medicine

2006 Fellow, American College of Cardiology

2007 Co-Chairperson, Region | Cardiac Biology/Regulation 2 Peer Review Committee,
AHA
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