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Research Area I: Development of New Biomaterials for Tissue
Engineering (TE)

The extent of the body’s capacity to regenerate and repair tissues largely varies, and significantly
reduces with age, illness and extent of injury. The central feature of TE involves the development of
new biomaterials that can efficiently mimic the extracellular matrix components of cells, promote
growth of new tissue, replace damaged tissue and stimulate the regenerative process. ldeally, the
biomaterial should also be biodegradable and degrade at a comparable rate to the growth of new tissue.
We have thus far developed biomimetic scaffolds for potential
applications in cartilage, bone, skin and neural TE. Over the past
couple of years, we have been working on the utilization of
three-dimensional (3D) printing technologies for preparing our
scaffolds. This technology further allows us to produce scaffolds
with a high degree of complexity and precision, most
importantly it allows us to fine tune detailed dimensions at the
micron level. Shown to the left are scaffolds developed in our
lab for cartilage tissue engineering.

Research Area Il: Biocomputational and Experimental Approaches
for Targeting Tumor Cells

7 We develop novel peptide based-conjugates for targeting specific receptors
w‘? i of tumor cells. The optimal conjugates are synthesized and their nanoscale
properties and ability to target tumor cells are validated through laboratory
synthesis and cellular interaction studies. The results obtained serve as a
basis for creating new avenues toward the development of antitumor drug
delivery nanoscale materials. The mechanism of targeting is also investigated. On
the left, is shown a newly developed peptide conjugate docked to neuropilin receptor
1 (Mol. Divers.2022. https://doi.org/10.1007/s11030-021-10354-9).
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“Fabrication of New Bio-organic Collagen-Proteoglycan Composites for Tendon & Ligament Tissue
engineering”, Proceedings of the Society of Biomaterials, Volume XXXVIII, 771, 2017.




J. R. Dorilio, N. M. Cutrone, S. K. Hurley, H. T. Pajovich, A. M Smith, 1. A. Banerjee, “Nanoscale Drug
Release Vehicles for Targeting Kinase Pathways in Tumor Cells”, Proceedings of the Society of
Biomaterials, Vol. XXXVIII, 416, 2017.

A. M. Smith, H. T. Pajovich, N. M. Cutrone, 1. A. Banerjee, “Layer-by-layer Assembly of Nanoscaffolds
for Neural Tissue Regeneration”, Proceedings of the Society of Biomaterials, Vol. XXXVIII, 464, 2017.
N. M. Cutrone, J. R. Dorilio, S. K. Hurley, H. T. Pajovich, A. M. Smith, 1. A. Banerjee “Developing Short
Peptide based Nanoassemblies as Drug Carriers”, Proceedings of the Society of Biomaterials, Vol.
XXXVIII, 556, 2017.

S. K. Hurley, J. R. Dorilio, N. M. Cutrone, H. T. Pajovich, I. A. Banerjee, “Design of new bio-organic
mimics for drug delivery vehicles and an exploration of their interactions with tumor cells”, Proceedings
of the Society of Biomaterials, Vol. XXXVIII, 608, 2017.

S. M. Romarnelli, G. A. Knall, I. A. Banerjee, “Fluorenylmethyloxycarbonyl-based Peptide-Chitosan
hybrid Scaffolds for Potential Applications in Cartilage Tissue Regeneration” Transactions of the 38"
Annual Meeting Biomaterials Revolution, Society for Biomaterials Proceeding, 604, 2015.

V. Flaris, H. Siccardi, J. W. Hartnett, 1. A. Banerjee, "Exploration of Surface Interactions of Polymer
Blended Bioconjugates” Society of Plastics Engineers Annual Technical Conference (SPE-ANTEC),
Proceedings 2015.

Y. S. Miranda-Alaracon, A. M. Brown, I. A. Banerjee “Development of Tailored Bionanocomposites for
Applications in Skin Tissue Regeneration” Transactions of the 38™ Annual Meeting Biomaterials, Society
for Biomaterials, Proceedings 602, 2015.

J. R. Hannah, C. G. Cassaza, H. Siccardi, J. W. Hartnett, V. Flaris, I. A. Banerjee, “Antimicrobial Effects
of Polymer Blended Triazole Derivatives”, Society of Plastics Engineers Annual Technical Conference
(SPE-ANTEC), Proceedings 2137-2139, 2014.

K. R. Fath, S. H. Frayne, N. Nakatsuka, |. Kandinov, B. J. Cohen, I. A. Banerjee, Transactions of the 36"
Annual Meeting Biomaterials Revolution, Society for Biomaterials, 604, 2013.

E. M. Smoak, S. H. Frayne, V. C. Grant, I. A. Banerjee “Self-Assembly and Characterization of
Phytohormone Conjugated Gold Nanoparticles” Polym. Mater. Sci. Eng. 2010.

E. M. Smoak, I. A. Banerjee “Photopolymerization on Peptide Microtube Surfaces” Polym. Prep. 50, 149-
150, 20009.

I. A. Banerjee, R. L. Spear, R. Tamayev, M. Z. Menzenski, S. Colletti “Formation of Nanotubes and
Nanovesicles from Bolaamphiphilic Peptides and their Applications”. Polym. Prep. 47 (2), 2006.

I. A. Banerjee, L. Yu, R. Mac Cuspie, N. Nueraji, H. Matsui. “Protein nanotube-based device fabrication-
smart immobilization and metallization via biomineralization”. Polym. Prep. (ACS Symposium
Proceedings), 2005.

G. Muniz, I. A. Banerjee, L. Yu, R. Djalali, Y. F. Chen, H. Matsui, Controlled nanocrystal growth on
sequence peptide coated nanotubes to fabricate Au, Ag, and Ge nanowires Polym. Mater. Sci. Eng. 92,
34-35, 2005.

L. Yu, L. Banerjee, X. Gao, H. Matsui “Fabrications and applications of enzyme-incorporated peptide
nanotubes and magnetic nanocrystal-coated peptide nanotubes”. Polym. Preprints. (ACS Symposium
Proceedings) 2005.

I. A. Banerjee, R. L. Spear “From Peptide Nanspheres to Nanorods”. Polym. Prep. 46 (2), 746, 2005.

R. I. MacCuspie, 1. A. Banerjee, P. Krause, H. Matsui “Trace Level Pathogen Identification by Antibody
Nanotube Networks”. Polym. Mater. Sci. Eng. (ACS Symposium Proceedings) 2005.

R. Djalali, Y. F. Chen, L. Yu, I. A. Banerjee, H. Matsui "Smart Peptide Nanotubes: Targeted
Immobilization via Molecular Recognition and Size Packing/Density-Controlled Nanocrystal Coating via
Biomineralization ". Polym. Mater. Sci. Eng. 89, 273, 2003.

I. A. Banerjee, G. A. Epling. “Dye-Amine Conjugates as Novel Photoinitiators”. Polym. Prep. 44 (1),
4289-4290, 2003.




6. 1. A. Banerjee and G. A. Epling. "Dye Sensitized Formation of Graft Copolymers of Poly(Ethylene
Glycol) Diacrylate-BSA Hydrogels in the presence of Visible Light". Polym. Prep. 43(1) 488-489, 2002.

7. G.A. Epling and 1. A. Banerjee “New Photocatalysts for the Polymerization of Acrylates”. Polym. Prep.
42(1), 492-493, 2001.

Mentored Student Accomplishments:

Outstanding Poster Presentation award in Biochemistry — Hannah Hunt at the 76th Eastern Colleges Science
Conference, 2022.

Outstanding Platform Presentation award in Biochemistry — Charlotta Lebedenko at the 76th Eastern Colleges
Science Conference, 2022.

Outstanding Poster Presentation award in Chemistry - Niyasha Wijedasa at the 73rd Eastern Colleges Science
Conference, 2019.

Honorable Mention for research presentation at the 2019 Columbia University Undergraduate Research
Symposium. - Niysaha Wijedasa.

Poster selected for presentation at SCI-MIX (Colloids and Surfaces Division), at the 255th ACS National
Meeting, New Orleans, LA (2018) — with undergraduate student Mindy Hugo.

NIH T-32-GM8353-26, Cellular Biotechnology Training Program, awarded in 2017 to past student Steven
Romanelli at his graduate program (at U. Mich)

Best Overall Science Presentation: Fordham University 9th Annual Undergraduate Research Symposium Steven
Romanelli (2016)

Poster entitled "Multilayered Peptide-based Biocomposites for Potential Bone Tissue

Regeneration Applications" was awarded “Superior Presentation Medal” at the Sigma yi International
Conference. The poster was presented by undergraduate student researcher, Steven Romanelli (2014).

Poster selected for presentation at SCI-MIX (Analytical Chemistry Division) at the 247th ACS National Meeting,
Dallas, TX (2014) — with undergraduate students Guliano Picchini, Grant Knoll & Steven Romanelli
Undergraduate Research student (S. Romanelli) was awarded of “Certificate of Excellence” for Oral presentation
at the 68th Eastern Colleges Science Conference (2014).

NSF-GRFP awarded to past student Stacey Barnaby during her graduate research at Northwestern University
(2013).

Three undergraduate research students (Nako Nakatsuka, Stephen Frayne and Nazmul Sarker) were awarded
“Certificates of Excellence” for their respective research presentations (Oral) at the 66th Annual Eastern Colleges
Science Conference (2012).

Biophysical Society Student Travel Award Grant, (Awarded to Undergraduate Student: Nazmul Sarker
(2012)

Biophysical Society Student Travel Award Grant, (Awarded to Undergraduate Student: Stacey Barnaby
(2011)

Poster presented by undergraduate student Stacey Barnaby at the 241st ACS National Meeting entitled
“Formation of metal ion complexes with plant phytohormones and green synthesis of nanoparticles for
cellular detection” received “Best Poster award” in the Colloids and Surfaces Division (2011)

Poster presented at the 64th Eastern Colleges Science Conference was awarded “Excellence in
Molecular Biology and Biochemistry Division”, Undergraduate Research Student presenter: Stacey
Barnaby (2011)

Paper presented at the 237th ACS National Meeting was awarded the WCC/EIi Lilly Travel

Award Grant for undergraduate research student Karen Johnson for presentation at the ACS National
Meeting at Salt Lake City, Utah (She was the only undergraduate student out of 6 women that

included graduate students and postdoctoral associates) (2009)

NSF-GRFP awarded to past student Christine Schwall for her graduate work at University of
Connecticut (2009).

Mirage Foundation Fellowship awarded to Marsiyana Henricus for pursuing graduate research at
Oxford University, England (2008)




e Undergraduate Research Student Rose Spear awarded Gates Cambridge Scholarship to pursue
Graduate Research at Cambridge University, England (2006)



