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A. Personal Statement 
Education and Training. I received my BS in Physics from Fordham University in 2004. After returning to graduate 
school in 2010, I completed my PhD in Chemistry in 2016, with a concentration in Nanotechnology and Materials 
Science. My adviser, Prof. Charles Michael Drain, is a renowned porphyrin chemist and current Chair of the 
Department of Chemistry at Hunter College, CUNY. Work in the lab focuses on the applications of porphyrinoid 
dyes, nanophotonic materials, and science education. I have expertise in many of the instrumental techniques 
that will be employed in this proposal, including fluorescence spectroscopy, DLS, NMR, mass spec, and AFM. I 
have a strong physical and mathematical background thanks to my undergraduate education in physics, and I 
have been able to apply this to several DFT based computational projects. In addition, I have worked with almost 
a dozen undergraduate students in Prof. Drain’s lab at Hunter, helping them gain research experience, write and 
publish papers, and prepare for careers in science and medicine. 
 
Research, Porphyrinoids are a class of important biological and industrial molecules that have many interesting 
photonic properties, including strong absorbance in the visible region, high fluorescence quantum yield, and 
enhanced catalytic activity. My dissertation research focused on controlling the structure and photophysics of 
these organic dyes for applications including solar energy conversion, biomedical imaging and therapeutics.  
Some of these multidisciplinary projects include (a) controlling the chemical structure of phthalocyanine dyes as 
a means to tune their photophysical properties, (b) developing self-assembled porphyrin systems for solar energy 
applications, (c) performing DFT calculations to explain and predict photonic dye properties, (d) developing and 
exploiting ‘click’ type chemical modifications of these dyes to append bio-targeting and other functional groups, 
(e) analyzing the photodynamic properties and singlet oxygen yield of a series of hyaluronic acid-porphyrin 
conjugates, and (f) investigating graphene oxide as a platform for advanced materials based on porphyrin and 
phthalocyanine dye chemistry. The last project provided me with a great deal of experience in the chemistry and 
structure of graphene oxide, which will be essential for this proposal. 
 
 
B. Positions and Honors 
Positions and Employment  
• Hunter College (CUNY) 
  Graduate Assistant/Adjunct Lecturer            2010-2016 
  Visiting Lecturer                2016-present 
• LaGuardia Community College (CUNY) 

Assistant Adjunct Professor              2016-present 



C. Contributions to Science 

The chemistry of porphyrins and related porphyrinoid compounds has wide reaching applications, from 
solar energy conversion to molecular electronics to biomedical imaging and therapeutics. Porphyrinoids are 
robust heterocyclic dyes with highly tunable photophysical properties and the ability to chelate most transition 
metals. For most commercial applications these dyes must be modified with functional groups that improve 
solubility, target disease, modulate photophysical properties, or direct self-organization and self-assembly. This 
chemical modification often requires multiple difficult, low yield steps to achieve the desired product. To help 
alleviate these concerns, we have extensively developed the chemistry of several commercially available 
porphyrins and phthalocyanines to act as core dye platforms that can be easily modified with a large library of 
functional molecules (e.g. sugars, proteins, small molecules, lipids, antibodies, aptamers). The ability to rapidly 
synthesize new dye architectures allows researchers to focus on the design concepts rather than laborious 
synthesis, and opens porphyrinoid chemistry to a broader scientific community. The following is a list of 
specific research I have undertaken in Prof. Drain’s lab, demonstrating my personal contributions to this core-
platform dye concept, as well as several other projects and the resulting publications. 

• Conducted a joint spectroscopic/quantum chemical study of a series of nitrated porphyrins, 
answering longstanding questions regarding the structure-function relationship. Resulted in a 
manuscript submitted to J Comp Chem, currently in review process.  

• Synthesized a series of phthalocyanine dyes and performed fundamental spectroscopic and DFT 
studies to elucidate the role their structure plays in OPV devices and other applications. Resulted 
in a publication in J Phys Chem, A: DOI: 10.1021/acs.jpca.6b07024. 

• Coauthored a review of heterochromophoric systems, published as a chapter in The Handbook 
of Porphyrin Science, Vol. 41.  

• Analyzed the photophysics and singlet oxygen generation of a series of hyaluronic acid-porphyrin 
conjugates for applications in biomedical imaging and photodynamic or photothermal therapy. 
Ongoing project. 

• Conceived and synthesized various phthalocyanine-based synthons and tectons for the 
construction of functional oligomers and polymeric materials. Ongoing project. 

• Developed a method for rapidly and cheaply fabricating hybrid porphyrinoid/graphene oxide 
functional materials for solar energy conversion, photocatalysis, or photodynamic therapy. 
Ongoing project. 

• Developed and analyzed a supramolecular diporphyrin/fullerene donor-acceptor system, 
demonstrating selective binding by Stern-Volmer kinetics. Resulted in publication in Chem 
Commun, DOI: 10.1039/C2CC31340E 

• Characterized a self-assembled, hydrogen bonded biomimetic porphyrin system for possible 
photonics and biomedical applications. Resulted in publication in Chem Commun, DOI: 
10.1039/C1CC11553G 

• Coauthored a review of commercially viable porphyrinoid dyes for solar energy conversion. 
Published in Energy Environ Sci, DOI: 10.1039/C0EE00009D 

D. Research Support 

Ongoing Research Support 
N/A 
 
Completed Research Support 
N/A 
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