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Message from the Dean 
 

It is a privilege to welcome you to the Department of Chemistry, Biochemistry & Forensics, 
in the Faculty of Science. The department aggregates a community of teacher-scholars, 
researchers, technical and operating staff that are always ready to go the extra mile for their 
students. 

The department is primarily located in Essex Hall, with a strong presence in the Essex Center 
for Research Excellence – CoRE, and with its faculty collaborating with researchers across 
campus, across Canada, and internationally. 

When you come for a visit, you will feel the breadth of their research that includes applied 
and industrial chemistry (Vukotic, Rondeau-Gagné), biochemical mechanisms, 
(Ananvoranich, Tong), biosensors and biomebranes (Harroun, Marquardt), electron 
paramagnetic spectroscopy (Rawson), environmental chemistry (Mundle, Verani), medicinal 
chemistry (Ananvoranich, Vukotic, Trant), molecular catalysis (Johnson, Verani), molecular 
and protein crystallography (Vukotic, Ng), molecular soft materials (Carmichael Eichhorn, 
Rondeau-Gagne, Verani), nanomaterials (Harroun, J. Wang), natural products (Pandey), 
neutron scattering methods (Marquardt), oligosaccharides (Trant), proteomics & 
spectrometrics (Vacratsis), polymers (Carmichael, Rondeau-Gagne, Z. Wang), to name a 
few… 

Most importantly the Department of 
Chemistry, Biochemistry and 
Forensics is a tight-knit community. 
They learn, grow, and thrive through 
innovative and creative academic 
opportunities, and in undergraduate 
and graduate research experiences. 

Come to the University of Windsor, 
small enough to build community, 
and strong enough to be a research 
powerhouse! 

Sincerely,  

Claudio Verani 
Dean of Science 
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Message from the Chemistry & Biochemistry Department Head 
 

Welcome to the Department of Chemistry and 
Biochemistry at the University of Windsor 
(UWindsor). 

Our department is committed to providing an engaging, 
rigorous, and supportive environment where students 
can develop a strong foundation in chemical and 
biochemical sciences while gaining the skills needed for 
success in a wide range of careers. Whether your goals 
include graduate or professional school, industry, 
research, education, or related fields, our programs are 
designed to challenge you intellectually and prepare you for 
what comes next. 

What sets our department apart is our emphasis on hands-on learning and meaningful 
mentorship. Students work closely with dedicated faculty members in modern teaching 
laboratories and, for many, in active research environments. These experiences allow 
students to apply theory to practice, develop critical thinking and problem-solving skills, and 
gain confidence as scientists. 

Equally important is our sense of community. We strive to create an inclusive and respectful 
atmosphere where students feel supported, encouraged, and valued. Faculty and staff take 
pride in being approachable and invested in student success, both inside and outside the 
classroom. Small class sizes in upper years allow for strong connections, personalized 
guidance, and opportunities to engage deeply with the discipline. 

As Department Head, I am proud of the enthusiasm, professionalism, and curiosity our 
students bring to their studies, and of the commitment our faculty demonstrate every day. I 
invite you to explore our programs, speak with our students and instructors, and imagine 
yourself as part of a department that values excellence, curiosity, and collaboration. 

Please take a moment to check out our website, the research interests of our faculty, and the 
course and learning opportunities available to undergraduate and/or graduate students. If 
you have any questions, please do not hesitate to contact either myself 
(chembiohead@uwindsor.ca) or, for graduate student enquiries, our graduate secretary 
(chembio@uwindsor.ca). 

Best regards, 

Drew Marquardt 
Head of the Department of Chemistry, Biochemistry & Forensics  
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Message from the Graduate 
Program Chair 
 
 
The Department of Chemistry and 
Biochemistry at the University of Windsor 
offers an excellent environment for the pursuit 
of graduate education. Our Department is 
enthusiastic, friendly, cooperative and 
rejuvenated. Of our 24 faculty, nine have been 
hired since 2013, to complement the 
established faculty. As summarized in this 
brochure, our Department has research groups 
active in all of the traditional areas of Chemistry 
and Biochemistry and in fields that bridge these traditional areas, as well as interfacing with 
Physics, Biology and Engineering disciplines. We have formed several new multi-
disciplinary research programs, including the Centre for Catalysis and Materials Research 
(CCMR), the Windsor Cancer Research Group (WCRG), and the Great Lakes Institute for 
Environmental Research (GLIER). We invite you to join our exciting and growing 
department. 

In addition to our people, the Department’s state-of-the-art equipment and new or 
completely renovated laboratories provide us with research facilities that are comparable 
to, or even exceed, those found in the Chemistry Departments of much larger universities. 
The new $30 million Essex Centre of Research (CoRe) building has been designed and 
built with the express goal to foster the excellent research carried out in our department 
and others here at UWindsor, and to facilitate interactions and collaborations between 
research groups and industry. In addition to a complete array of spectrometers and other 
standard synthetic and characterization equipment, we have many instruments that are not 
typically available in a single department. To give only a few notable examples: we have 
two CCD-equipped X-ray diffractometers; solid-state NMR facilities; an AFM imaging 
system; Raman and IR microscopes; and a fluorescence imaging system. Each of these 
have hands-on student access. Furthermore, our geographic location puts us in close 
proximity to Wayne State University and other large American research universities such as 
the University of Michigan and Michigan State University. This situation allows the members 
of our Department convenient access to the other institutions’ facilities, conferences, and 
visiting speakers. 

The greater Windsor region has a highly diverse population of around 300,000 people and 
is one of the most rapidly growing cities in Canada. The city boasts dozens of excellent and 
unique restaurants, a thriving nightlife, numerous festivals and events on the waterfront, and 
a variety of parks and outdoor recreation areas. Windsor has a remarkably low cost of living 
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and has one of the warmest climates in the country.  In addition, our proximity to the Detroit 
metropolitan area (pop. ca. 4 million) and the United States provides us with numerous 
unique advantages over other cities in southern Ontario. For example, one can 
conveniently attend professional sporting events, major concerts, world-class art galleries, 
and numerous other attractions that are all located less than one-hour drive from the 
University of Windsor. Furthermore, the Detroit International Airport has flights around the 
globe and provides us with an often less expensive alternative to flying via Toronto.  Overall, 
Windsor has the benefits of a major metropolis combined with the advantages of a smaller 
city. 

Sincerely,  

Simon Rondeau-Gagné 
Graduate Program Chair 
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Instrumentation and Facilities 

Nuclear Magnetic Resonance (NMR) 
Facility 

The NMR Facility is located in the Essex 
Centre of Research Building (CORe), Rm 
122.  The Facility now houses three 300 MHz 
Bruker Solution NMRs, a 400 MHz Bruker 
Solid State NMR, a 500 MHz Bruker NMR 
that is used for both solution and solid-state 
experiments and a Bruker ESP 300e Xband 
EPR in an open concept space.  The facility 
also includes a prep lab and a 
workshop/storage room. 
 
The NMR Facility for the Department of Chemistry and Biochemistry is a departmental 
resource devoted to application of nuclear magnetic resonance techniques to chemical and 
biochemical problems including the elucidation of molecular structure and measurement of 
molecular dynamics, association and other parameters amenable to this technology. This 
facility is designed to be easy to use for standard experiments for trained users, however, 
unusual or challenging projects are welcomed by the Facility Manager. Please consult the 
Manager about any possible NMR related projects.  In addition, we welcome the opportunity 
to work with local research groups or industry. 
 

The other mandate for this facility is to train 
chemists and biochemists to use the wide 
range of NMR experiments that can be of aid in 
their research. In addition to day-to-day training 
that occurs in this facility there are also periodic 
Workshops offered in the practical aspects of 
implementing experiments and processing data 
at both a beginner's and at advanced level. 
 
The NMR Facility now uses the FACES website 
for booking NMR time. The NMR Facility 
Coordinator sets up these FACES accounts. 
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Mass Spectrometry Lab 

The University of Windsor has two contemporary 
mass spectrometers available in the Department 
of Chemistry & Biochemistry Mass Spectrometry 
lab, a Waters SYNAPT G2-Si (installed February 
2014) and a Waters XEVO G2-XS TOF (installed 
March 2016). 
 
The SYNAPT is dedicated to measurements of 
protein and peptide samples and the XEVO for 
accurate mass measurements of synthetic 
molecules and systems developed within the 
department's Chemistry Research labs.  
 

Waters SYNAPT G2-Si TOF 
 

The Waters SYNAPT G2-Si Time-of-Flight mass spectrometer (TOF MS) is a sophisticated 
high resolution mass spectrometer capable of a wide range of measurements. 

Two inlet options are currently available for the 
University of Windsor SYNAPT, nanoElectrospray 
Ionization (nESI) and Matrix Assisted Laser 
Desorption Ionization (MALDI). The nESI inlet is 
primarily interfaced with a nanoAcquity Ultra-
Performance Liquid Chromatography (UPLC) which 
can be configured for either 1D or 2D separation. 
For both inlet options measurements can be 
requested with positive and/or negative ionization in 
sensitivity, resolution, high resolution and/or 
enhanced resolution analyzer modes. 
Measurements using the SYNAPT can also include 
use of ion mobility spectrometry (IMS) to 
determine ion drift times which provides an 
additional level of ion separation as well as the 
potential to investigate shape and structure. Support 
will be provided to users to determine the best 
measurement approach to investigate their 
sample(s). The SYNAPT system is mandated for 

measurement of peptide and protein samples from University of Windsor research labs, 
however external samples will be considered. 



 
 

7 | P a g e  
 

 

Waters XEVO G2-XS TOF 
 

The Waters XEVO G2-XS Time-of-Flight (TOF) is a sensitive, high resolution mass 
spectrometer capable of routine accurate mass measurements. 
Two sample inlet options are currently available for the University of Windsor XEVO, liquid 
injection for Electrospray Ionization (ESI) or direct contact sampling using the Atmospheric 
Solids Analysis Probe (ASAP). For both inlet options measurements can be requested with 
positive and/or negative ionization in sensitivity or resolution mode. Support will be 
provided to users to determine the best measurement approach to investigate their 
sample(s). 
 
The XEVO is mandated for measurement of the synthetic molecules and systems 
developed within the department's Chemistry Research labs, however external samples 
will be considered. 
 



Research Faculty 
Biochemistry 
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Research Faculty 

Biochemistry  

Ananvoranich, Sirinart   

Biochemistry 
 

 (519)253-3000 ext. 3550  

 anans@uwindsor.ca 

http://www.uwindsor.ca/science/chemistry/459/faculty-
dr-sirinart-ananvoranich 

 
Research Interests: Our primary interest is the study of 
biochemical mechanisms of the obligate intracellular 
parasite, Toxoplasma gondii. This protozoan parasite infects an estimated one-third of 
North Americans and is probably one of the most wide-spread parasites on earth. In 
general, the infections in healthy adults are usually asymptomatic. However, the infections 
in neonates and immuno-compromised individuals can be devastating. T.gondii is indeed 
the causative agent of congenital toxoplasmosis, the leading cause of neurological birth 
defects, and toxoplasmic encephalitis is the most common cause of focal brain lesions in 
AIDS patients. 
 
Fortunately, T. gondii is an experimentally accessible organism to which several molecular 
and genetic manipulations can be applied. The initial goal of the laboratory is to use 
antisense and ribozyme technology to disrupt the parasite nucleotide salvage pathway. The 
ultimate aims are to exploit these techniques to attack essential mechanisms of the 
parasite’s pathogenicity, such as invasion and differentiation. 

 

 
  



Research Faculty 
Biochemistry 
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Harroun, Scott                   

Biochemistry, Analytical Chemistry 
 

(519)253-3000, ext. 3535 

 Scott.Harroun@uwindsor.ca  

https://www.uwindsor.ca/science/chemistry/579/faculty-dr-
scott-harroun  
 
Research Interests: Creating biosensors at the nanoscale 
provides advanced tools for biomedical diagnostics and for 
assays to study biochemical phenomena. Biosensors 
integrate a physicochemical detector with a biological receptor, such as a protein or a DNA 
aptamer, to identify specific (bio)chemical targets. This interaction generates a signal that 
is detectable by using scientific instruments or sometimes simply through a colour change. 
Classic examples of biosensors include the glucometer, which combines the enzyme 
glucose oxidase with an electrochemical sensor to measure blood glucose levels, and the 
lateral flow test, which uses antibody-bioconjugated gold nanoparticles to indicate 
biomarker detection through colour changes on a test strip. 
 
The Advanced Biosensing and Nanotechnology Lab strives to push the boundaries of 
biosensor technology. We develop biosensors to detect biomarkers of disease, such as 
cancer, and to explore the biochemical functions of proteins. Our research toolkit includes 
customized DNA sequences, proteins with specific biological properties, plasmonic gold 
and silver nanoparticles, fluorescent molecules, and more. We are also interested in 
characterizing the interactions of (bio)molecules with surfaces, employing both 
experimental and computational tools. Current projects utilize fluorescence spectroscopy 
and surface-enhanced Raman spectroscopy, with future research potentially incorporating 
bioimaging technologies. Our work intersects with several disciplines, including analytical 
chemistry, biochemistry, physical chemistry, nanotechnology, and the design of medical 
diagnostics. 

 
  



Research Faculty 
Biochemistry 
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Marquardt, Drew     

Biochemistry 
 

(519)253-3000, ext. 3537  

 Dm06ti@uwindsor.ca 

http://www.uwindsor.ca/science/chemistry/470/faculty-
drew-marquardt 

Research Interests: Dr. Drew Marquardt’s research 
focuses on biomembranes and membrane-associated 
processes, with particular emphasis on understanding how 
membrane structure and dynamics influence biological function and human health. His work 
lies at the interface of chemistry, biophysics, and materials science, and makes extensive 
use of probe-free neutron and X-ray scattering techniques to study lipid membranes and 
complex soft-matter systems without perturbing their native behaviour. 
 
The Marquardt research group develops advanced membrane mimetic platforms, including 
asymmetric and functionalized lipid assemblies, to better model biological membranes and 
to investigate lipid–lipid and lipid–small-molecule interactions. These approaches are used 
to address questions relevant to drug delivery, membrane-active therapeutics, lung health, 
and toxicological mechanisms, including work related to vaping-associated lung injury and 

pulmonary surfactant function. 
 

A significant and growing component of Dr. 
Marquardt’s research program is the development of 
next-generation neutron research infrastructure in 
Canada. He plays a leading role in the conception and 
advancement of compact accelerator-based neutron 
sources (CANS) and associated instrumentation, 
aimed at expanding national access to neutron 
scattering for chemistry, materials, and biomedical 
research. These efforts connect fundamental 
membrane science with broader applications in 
human health, energy, and advanced materials. 
 
  



Research Faculty 
Biochemistry 
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Ng, Kenneth     

    
Biochemistry 
 

(519)253-3000, ext. 3574  

 kksng@uwindsor.ca  

https://www.uwindsor.ca/science/chemistry/553/kenneth-
ng 
 
Research Interests: Our research group primarily uses X-
ray crystallography to define the three-dimensional shapes of protein complexes to shed light 
on the mechanisms underlying molecular processes important to living organisms. Structures 
often provide hints and suggest hypotheses for how changes in the primary sequences of 
proteins lead to changes in their functions. We test these ideas and hypotheses by creating 
site-directed mutants and comparing their binding and catalytic properties with the original 
protein. Our primary goal is to contribute towards understanding biomolecular structure and 
mechanism at the basic science level. In addition, we focus our attention on specific systems 
where our research attempts to provide new tools and approaches for creating new 
treatments for diseases and to expand the capabilities of biotechnology through protein and 
metabolic engineering. 
 
 Viral RNA-dependent RNA Polymerases replicate the genomes of positive-strand RNA 

viruses, which cause many human diseases (e.g., polio, hepatitis A and C, dengue, viral 
encephalitis (West Nile virus), viral gastroenteritis (Norovirus) and Severe Acute 
Respiratory Syndrome (SARS and COVID-19). Our work provides the foundation for 
designing novel antiviral therapeutics. 

 Biosynthetic enzymes in the benzylisoquinoline alkaloid (BIA) pathways lead to the 
production of powerful analgesics (morphine and codeine) and antimicrobial compounds 
(sanguinarine and berberine). Our studies on key enzymes open the door to producing 
novel medicinal compounds. 

 Streptavidin muteins exploit the tight and specific binding of biotin and peptide tags in a 
controlled and switchable manner to provide powerful new tools for biotechnology. 

 



Research Faculty 
Biochemistry 
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Pandey, Siyaram   

     
Biochemistry 
 

(519)253-3000, ext. 3701  

 spandey@uwindsor.ca 

http://www.uwindsor.ca/science/chemistry/473/faculty-
siyaram-pandey 

 
Research Interests: In the Pandey Lab, we have four major 
research areas of interest. 

i. Oxidative Stress in Aging and Neurodegeneration. 

ii. Oxidative Stress in the Fibroblasts from Alzheimer’s Disease Patients. 

iii. Water-soluble nanomicellar formulation of CoQ10 and natural extracts for treating 
neuro-degenerative diseases. 

iv. Using Apoptosis Inducers as a Weapon Against Cancer. Natural extracts and natural 
compounds for cancer-selective apoptosis. 

 
 
  



Research Faculty 
Biochemistry 
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Tong, Yufeng     

Biochemistry 
 

 (519)253-3000, ext. 3991  

 ytong@uwindsor.ca 

http://www.uwindsor.ca/science/chemistry/479/faculty-
yufeng-tong 

  
Research Interests: Biochemistry is an extreme type of 
reductionism, trying to understand life at a molecular level. 
We use structural biology, including X-ray crystallography and solution nuclear magnetic 
resonance (NMR) spectroscopy, and biochemical/biophysical techniques to study 
biomacromolecular interactions, also known as molecular recognition. More specifically, we 
are interested in the molecular mechanism of the regulatory enzymes (with a focus on E3 
ligases and deubiquitinases) of ubiquitination, a key post-translational modification, and small 
GTPases cell signalling involved in stress response and of disease relevance. We are also 
interested in developing tool molecules, either small molecule compounds or biological 
binders (for example, ubiquitin variants), to study and regulate the activities of these 
enzymes. 
 
Molecular Mechanisms of Stress Response. Cells have developed sophisticated adaptive 
mechanisms in response to external and internal stresses, such as oxygen and nutrient 
deprivation, viral infection, oncogenic mutations, exposure to UV irradiation, and suboptimal 
growth environment, etc. Cell signalling events, such as phosphorylation and changes of 
cellular calcium levels, provide immediate responses; post-transcriptional regulation, mainly 
mRNA biogenesis and control of translation, functions at an intermediate time scale; whereas 
regulation of gene expression is essential for the slower, long-term adaptation and recovery 
phases. The stress response is a conserved mechanism for all organisms and dysregulation 
of which leads to many diseases. 
 
 
  



Research Faculty 
Biochemistry 
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Vacratsis, Otis     

Biochemistry  
 

(519)253-3000, ext. 3541      

 vacratsi@uwindsor.ca 

http://www.uwindsor.ca/science/chemistry/480/faculty-
panayiotis-0-vacratsis 

 
Research Interests: Signal transduction is a term used to describe the series of events that 
culminates in a cellular response to an extracellular signal or environmental stimuli. From the 
engagement of cell surface receptors to the activation of protein kinase cascades, this 
process involves a variety of molecular participants and regulates numerous cellular 
processes including cell survival/apoptosis, vesicular trafficking, cell differentiation, mRNA 
dynamics, and cellular proliferation. 
 
Cellular phosphorylation is regulated by two enzyme superfamilies - kinases and 
phosphatases and utilization of this post translational modification is at the heart of signal 
transduction. Activation of kinase and phosphatase cascades leads to strategic changes in 
intracellular phosphorylation and subsequently the function of target molecules allowing the 
cell and organism to respond appropriately to its surroundings. Disruption of signaling 
integrity invariably leads to abnormal phosphorylation, a consequence that often causes or 
promotes many human diseases. 
 
Our laboratory integrates biological mass spectrometry and other proteomic techniques with 
traditional biochemical and cell biology methods to decipher the mechanistic details 
regulating poorly understood kinases and phosphatases predicted to function in processes 
such as cellular proliferation, cell survival, and neuromuscular signaling. 
 



Research Faculty 
Inorganic Chemistry 
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Inorganic Chemistry 

Johnson, Samuel A.    

Organometallic Chemistry 
 

(519)253-3000, ext. 3769     

 sjohnson@uwindsor.ca 

http://www.uwindsor.ca/science/chemistry/466/faculty-
samuel-johnson 

https://twitter.com/JohnsonGrpChem 
 
Research Interests: Inert bond activation (C-H, C-C, C-O, 
C-S, C-F), organometallic chemistry, nickel, clusters. 
 

  



Research Faculty 
Inorganic Chemistry 
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Rawson, Jeremy        

Inorganic and Organic Materials Chemistry 
 

(519)253-3000, ext. 3700     

 jmrawson@uwindsor.ca 

http://www.uwindsor.ca/science/chemistry/474/faculty-
jeremy-rawson 

Research Interests: The unpaired electrons associated 
with transition metal ions are central to the physical 
properties (e.g. magnetism and conductivity) associated 
with many materials utilized in current and future technologies. Our research exploits the 
potential of main group free radicals as alternative spin carriers in the design of new 
molecule-based materials. Our studies examine fundamental science associated with 
electron-electron interactions between radicals in solution and the solid state. In the solid 
state the physical properties are intimately linked to their solid-state structure and the 
emergence of polymorphism (different packing arrangements for the same molecule) is 
common in many of these materials. In some cases, we observe reversible structural 
changes as a function of temperature which directly affects their physical response. We have 
particular interests in the conducting, photo-conducting, magnetic and optical (light-emitting) 
properties of these materials and how their response changes as a function of temperature. 
Our research comprises a combination of synthetic chemistry, solution characterization (EPR 
spectroscopy, UV/vis and emission spectra and electrochemistry) coupled with detailed solid-
state studies (single crystal and powder X-ray diffraction, DSC, optical properties and solid 
state EPR). Magnetic and conducting measurements are currently undertaken in conjunction 
with our team of international collaborators in Spain and Japan. 

 

  



Research Faculty 
Inorganic Chemistry 
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Verani, Claudio 
Inorganic and Materials Chemistry 
 

 (519)253-3000 ext. 3010 

Claudio.Verani@uwindsor.ca  
 
Research Interests: Our research seeks the development 
of mono- and multimetallic coordination compounds with 
novel redox and amphiphilic properties. The Verani Group 
takes advantage of typically bioinorganic approaches to 
understand, design and develop molecules relevant to the 
broadly defined fields of molecular electronics, catalysis, and environmental chemistry. 

 

Topics of current interest include the development and study of responsive molecular 
diodes, precursors for corrosion inhibition films, liquid crystalline materials, water splitting 
catalysts, and sustainable metal recovery.  

 

Our research encompasses modern methodology, including ligand and complex design, 
synthesis and characterization, electrochemical methods, UV-visible and EPR spectroscopy, 
crystallography, film deposition techniques, Brewster angle and atomic force microscopy, as 
well as ion flotation and metal speciation, among others.  

 

Our objective is to seek, understand and systematize relationships between topology, 
structure, and the mechanisms of such species, while developing new and useful molecular 
materials. The interface between experiment and theory is stressed by means of electronic 
structure and molecular orbital calculations. 

 

This multidisciplinary research is enhanced by several collaborations and has been 
originally funded by the National Science Foundation - NSF and the Department of Energy - 
DoE in the US. It is currently supported by the Natural Sciences and Engineering Research 
Council of Canada - NSERC 

 
 

 
 
 



Research Faculty 
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Materials Chemistry 

Carmichael, Tricia B.  

     
Materials Chemistry 
 

(519)253-3000, ext. 3538   

 tbcarmic@uwindsor.ca 

http://www.uwindsor.ca/science/chemistry/460/faculty-
tricia-breen-carmichael 

 

Research Interests: The Carmichael group works in the 
area of materials science. Current projects focus on two main topics. 

Research on low-cost plastic electronic devices uses surface engineering and soft 
lithography to develop new ways to fabricate these devices. Research on new self-
assembled monolayers (SAMs) uses chemical synthesis and surface spectroscopy to 
develop SAMs with well-defined surface properties. 

Plastic Electronics Lightweight devices with mechanical flexibility are needed for applications 
in consumer electronics (flexible displays and signage, wearable displays) and in medicine 
(sensors designed to be implanted in the body; artificial nerves, skin, and muscles). Using 
plastic substrates as a platform for device fabrication allows bending; elastomeric substrates 
allow bending as well as stretching. Our research develops new fabrication methods targeted 
toward these substrates to yield robust devices that withstand mechanical deformation. 
These fabrication methods also make use of low-cost patterning and materials deposition 
steps to yield processes that are economically advantageous. 

New Self-Assembled Monolayers on Coinage Metals: Self-assembled monolayers (SAMs) 
of alkanethiols on the surfaces of coinage metals exhibit dense packing of the cylindrically-
shaped alkanethiol molecules on the surface. Applications of these well-studied SAMs arise 
from this dense molecular packing. For example, these SAMs can be used as resists to wet 
etching. Self-assembled monolayers formed from molecules with shapes different from 
simple cylinders can lead to new properties that are distinct from those of alkanethiol SAMs. 
We have established a new class of SAMs formed from dialkyldithiophosphinic acid 
molecules, which possess two alkyl groups and a chelating head group. Proper choice of 
alkyl groups allows for nanoscale structural control of the SAM, the formation of mixed SAMs, 
and ultimately, the fabrication of stimuli-responsive surfaces. 

 



Research Faculty 
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Vukotic, V. Nick     

Materials Chemistry 
 

(519)253-3000, ext. 3572      

 nvukotic@uwindsor.ca 

http://www.vukgroup.com/ 
 
Research Interests: New technologies and materials 
are required to spur the development of new commercial 
products, allowing Canada to retain a competitive 
advantage in the global market and to increase our quality of life. Our research is dedicated 
to the design, synthesis, and characterization of new solid-state crystalline materials with 
industrial applications as adsorbents, chemical sensors, and biomaterials. We also have a 
strong interest in developing new research tools and devices required for high-throughput 
screening, and in-situ characterization of these materials via X-ray diffraction (XRD) 
techniques. Members of our group benefit from the multidisciplinary nature of our work and 
gain skills in the following areas: organic/inorganic synthesis, crystallization, purification, 
spectroscopy, materials characterization, and various X-ray diffraction characterization 
methods. Group members also have the opportunity to be involved in the design, fabrication, 
and testing of new XRD-based research tools and devices by working closely with our 
industry partner, PROTO Mfg. 
 
  



Research Faculty 
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Wang, Zhuo       

Polymer, Materials Chemistry  
 

(519)253-3000, ext. 4235     

 zhuowang@uwindsor.ca 

http://www.uwindsor.ca/science/chemistry/482/faculty-
zhuo-wang 

 
Research Interests: Our research involves the design, 
synthesis and development of new classes of polymers and 
nanomaterials with well-defined architectures. Of particular interest are polymeric materials 
with complex molecular structures which offer the possibility of introducing new phenomena, 
properties and functions. Examples include biopolymers and nanomaterials, metal-
containing macromolecules and chiral materials. We will explore the properties and functions 
of these materials and seek to understand how they are related to the macromolecular 
structures, thus providing the basis for the future rational design, efficient synthesis and 
molecular engineering of polymers and nanomaterials with desired properties and advanced 
functions. 
 
Successful development of these novel materials will be achieved through efficient 
integration of modern synthetic organic chemistry with the rapidly evolving polymer and 
materials science. In addition, new synthetic and polymerization methodologies will be 
developed, in particular those pertaining to highly regio- and stereo-selective polymerizations 
as well as catalytic processes. 

 



Research Faculty 
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Physical/Analytical Chemistry 

Mundle, Scott          

Environmental, Organic Chemistry 
 

 (519)253-3000, ext. 3755      

 smundle@uwindsor.ca 

http://www.uwindsor.ca/science/chemistry/471/faculty-
scott-mundle 

 
Research Interests: We investigate the dynamic 
relationships between contaminant degradation and 
nutrient cycles to characterize the fate, transport, and impacts of multiple interacting 
stressors from industrial, agricultural, and oil/gas-related pollutants in the environment. 
 
WATER RESEARCH: We investigate the historical deposition, distribution, and dynamic 
relationship between carbon, nitrogen, sulfur, and phosphorus nutrient cycling in lakes and 
watersheds. 
 
AIR/LAND RESEARCH: We develop new approaches to characterize source zones for stray 
gases in soils and surface casing vents from the oil and gas sector. 
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Wang, Jichang      

Physical Chemistry 
 

 (519)253-3000, ext. 3540       

 jwang@uwindsor.ca 

http://www.uwindsor.ca/science/chemistry/481/faculty-
jichang-wang 

 
Research Interests: Our research explores nonlinear 
phenomena in chemical and electrochemical reactions and 
their applications in the fabrication of nanomaterials.  Our interests in homogeneous (i.e. 
stirred) chemical systems focus on designing novel photochemical oscillators. In comparison 
to existing photosensitive chemical oscillators, there are two unique criteria in the proposed 
new oscillators: (1) the system does not react at all in the absence of light; and (2) its 
reactivity responses differently to light of different wavelengths. Such unique systems offer 
better control on their reaction kinetics and the associated applications in materials 
fabrication. Our research in reaction-diffusion systems is built on our success in studies of 
nonlinear instabilities in homogeneous systems, especially the establishment of novel 
photochemical oscillators. The influence of external forcing on pattern formation is focused 
on the situation in which, depending on the wavelength of the applied light, illumination has 
both inhibitory and constructive effects, i.e., inhibiting existing waves and initiating new 
patterns. 
 
Research projects in electrochemical reactions include (1) nonlinear instabilities during the 
photo-electrochemical oxidation of copper, zinc, tellurium etc. in solutions containing sulfide. 
These systems provide a dynamic approach of preparing metal chalcogenide nanoparticles, 
and (2) the development of the above in-situ modified metal electrodes for applications in 
electrochemical sensing. Students are encouraged to perform both experimental and 
computational studies of reaction dynamics. Depending on the individual's interests, students 
may be assigned to spend significant amount of time working with various analytical 
instruments. 
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Organic Chemistry 

Eichhorn, S. Holger     

Organic, Materials Chemistry 
 

 (519)253-3000, ext. 3990                 

  eichhorn@uwindsor.ca 

  http://www.uwindsor.ca/science/chemistry/462/faculty-holger-
eichhorn 

 
Research Interests: Our research work is best categorized as 
synthetic materials chemistry, which encompasses molecular 
design, synthesis, and materials characterization. Synthesis clearly dominates our efforts, 
and we cover a wide range of synthetic methodology including modern and environmentally 
more benign methods, such as flow chemistry and solvent-free and microwave assisted 
reactions. We specialize in the synthesis of self-assembling macrocycles, heterocycles and 
organic dyes. Other projects involve the development of new liquid crystals, ligands for 
metal(oxide) nanoparticles, and nanostructured thin films. 
 
Synthesis is often preceded by molecular design, and we apply computational studies at the 
DFT level of theory (Gaussian 09, SHARCNET) for the prediction of properties. Synthesis is 
followed by the characterization of molecular and supramolecular structures (mesophases) 
and properties of the prepared compounds/materials. We are particularly well equipped for 
temperature dependent (polarized) spectroscopy (UV-Vis, Fluorescence, IR, Raman, and 
CD) and 2D X-ray diffraction of anisotropic materials (e.g. mesophases, plastics, and fibers). 
We also study their thermal and mechanical properties by thermal analysis (TMA, DSC and 
TGA/DTA-MS) and polarized optical microscopy.  Investigations of optical and electronic 
properties of our compounds are conducted in collaboration with other groups in North 
America and worldwide. 
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Rondeau-Gagné, Simon          

Organic, Materials Chemistry  
 

 (519)253-3000, ext. 3556      

 srondeau@uwindsor.ca 

https://www.rondeaugagnegroup.com/ 

http://www.uwindsor.ca/science/chemistry/475/faculty-
simon-rondeau-gagn%C3%A9 
https://twitter.com/SimonRondeau 

Research Interests: In the internet-of-things era, where everyone and everything is 
expected to be linked and connected via wearable/flexible devices, development of new 
materials with enhanced stretchability and robustness is crucial. The Rondeau-Gagné 
research group focuses its research on the development and synthesis of new materials for 
the next generation of electronic devices. Throughout our research, a special emphasis is 
put on supramolecular chemistry and self-assembly for designing materials that can be 
repaired after suffering from strain and environmental damages (self-healing properties). Our 
research also contributes to the rise of more efficient and sustainable materials through the 
utilization of greener synthetic and processing methodologies. 
Our group is a multidisciplinary environment where every group member learns about several 
aspects of materials science (organic synthesis, polymer chemistry, materials 
characterization, electronic devices fabrication, etc.). In specific, our research interests 
include: 
Design and synthesis of advanced π-conjugated polymers for soft and biointegrated 
electronics 

 Stretchable, self-healing, and mechanically adaptive polymer systems enabled by 
dynamic covalent and supramolecular interactions 

 Sustainable processing of functional polymers and mechanochemical synthesis 
platforms 

 Organic (bio)electronic devices for sensing, health monitoring, and human-
machine interfaces 

 Functional polymer systems for environmental and health applications, including 
sensing of emerging contaminants and biointerfaces 
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Trant, John                

Organic, Bioorganic Chemistry 
 

 (519)253-3000, ext. 3528      

 J.Trant@uwindsor.ca 

http://www.uwindsor.ca/science/chemistry/478/faculty-
john-f-trant 

 
Research Interests: We are a synthetic 
bioorganic/materials group focused on applying the tools 
of synthetic organic chemistry to the challenges of biology, medicine and materials science. 
Our chemistry involves developing new unnatural amino acids and carbohydrates and 
making more stable artificial oligosaccharides and peptides for immunological and anti-
cancer applications and using these biomaterials as the basis for new classes of sustainable 
materials for a variety of applications including smart drug-delivery, environmentally benign 
plastics, and for use as nano probes for medical diagnostics. But we do other things too: 
using computational simulations to develop new chemical tools and to design new drugs; 
supramolecular chemistry to make nano-containers so that we can identify biologically-
relevant biomolecules; and we also make challenging new molecules, or compounds isolated 
from natural sources, as potential new therapies for a host of diseases including cancer, 
arthritis, and other inflammatory conditions! Our team includes synthetic chemists, 
computational chemists, analytical chemists, supramolecular and nanoscale chemists and 
engineers, biologists, biochemists and materials scientists! We have broad interests in 
science. 
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Student Testimonials 
 

 

 

“I chose the University of Windsor mainly because of my supervisor, Professor Stephen 
Loeb, whose work on mechanically interlocked molecules and metal organic frameworks 
relates to my interests. Beyond cutting-edge research, I have witnessed a truly welcoming 
environment and a strong sense of belonging at UWindsor. I am grateful for the support I 
have received through scholarships, GAships, professional development opportunities, 
health and mental health services, as well as sports and socio-cultural events. These 
contribute to my well-being and help me keep going with my PhD journey, especially during 
challenging moments. If you choose one of our graduate 
programs, you will realize that UWindsor cares about 
you not only as a student but also as a human being.” 

- Luis Villanueva Sanchez, PhD Candidate 

 

 

 

“Biochemistry at UWindsor provided an exceptional 
environment to seed strong foundations in the classroom 
and apply myself in research labs, where I could collaborate 
with great scientists and explore diverse research fields. 
Learning at UWindsor fueled me to pursue a PhD to continue 
to grow as a researcher.” 

- Mitchell DiPasquale, BSc (Honours) Biochemistry with 
Thesis, 2017, PhD Biochemistry, 2022 

 

 
 


