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Welcome to our Annual Winter Research Review. 
Today’s program of research presentations by our fourth-year graduate 
students provides a wonderful opportunity to learn about the scientific 
discoveries and training pathways of our senior graduate students and 
their faculty advisors. Throughout the day, you can also visit research 
posters presented by our third-year students. 
 
Our graduate program is one of the central foundations of the 
department’s mission towards scholarship and education. We hope that 
you will enjoy this opportunity to learn more about our department and 
its activities, as well as to meet the students and faculty. We are pleased 
that you can join us! 
 

 

Millicent Sullivan 
Alvin B. and Julie O. Stiles Professor and Department Chair 
Department of Chemical and Biomolecular Engineering 
 
 
 
Claire Lois 
Colburn Club President 
The Graduate Student Organization 
 
 
 

 
Colburn Club is the graduate student organization in the Chemical and Biomolecular 
Engineering Department, which is comprised of representatives from each year as 
well as a number of members filling specialized roles. The primary functions of the 
club are to organize research reviews and social events for the department, in 
addition to serving as one line of contact between the students and the faculty. We 
hope you enjoy this event and can join us again in the future. 
 
The Colburn Club 
https://sites.udel.edu/colburnclub/ 
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SCHEDULE OF TALKS 
 

 
8:00 – 9:00 AM BREAKFAST (Lobby) 

8:45 – 8:50 AM WELCOME/Opening Remarks: Colburn Club (Room 101B) 

8:50 – 9:00 AM REMARKS: Dr. Millicent Sullivan (Room 101B) 

 

SESSION I 9:00 AM – 1:00 PM ROOM 120 
 
9:00 – 9:20 AM Juliana Nam 
 “Inverse Design of Bioprinting Nozzles by Machine Learning” 
 Advisor: Alexandra Bayles 
 Committee Members: Arthi Jayaraman and Millicent Sullivan 
  
9:20 – 9:40 AM Kiet Pham 
 “Interfacial Rheology and Structure of a Monoclonal Antibody at Air-water 

Interface” 
 Advisor: Norman Wagner 
 Committee Members: Christopher Roberts and Eric Furst 
 
9:40 – 10:00 AM Jack Rooks 
 “Connecting Polymer Segmental Dynamics in Nanocomposites to Rheology 

with Dynamic Neutron Scattering” 
 Advisors: Norman Wagner and Antonio Faraone 
 Committee Members: Alexandra Bayles and Eric Furst 
 
10:00 – 10:20 AM Jodi Graf 
 “Bioinspired Microenvironments for Modulating Innate and Adaptive Immune 

Cell Responses and the Production of Cell Therapies” 
 Advisors: Catherine Fromen and April Kloxin 
 Committee Members: Millicent Sullivan and Victoria Muir 
 
10:20 – 10:40 AM BREAK 
 
10:40 – 11:40 AM POSTER SESSION 
 
11:40 AM – 1:00 PM LUNCH (Room 101A-B) and Featured Speaker, Catherine Fromen  
 
  

ROOM 120 
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SESSION II 1:10 PM – 4:10 PM ROOM 120 
 
1:10 – 1:30 PM Jackie Arnold Walker 
 “Elucidating the Role of Pendent Functional Groups in Lignin-derivable 

Polyurethanes” 
 Advisor: LaShanda Korley 
 Committee Members: Thomas Epps, Srikanth Pilla, and Christopher Kloxin 
 
1:30 PM – 1:50 PM Zhifei Yuliu 
 “Resilient Supply Chain Design for Mixed Plastic Waste Management- an 

Adjustable Robust Optimization Approach” 
 Advisor: Marianthi Ierapetritou 
 Committee Members: Dionisios Vlachos and Antony Beris 
 
1:50 – 2:10 PM Erik Anderson 
 “Nonequilibrium Molecular Dynamics Simulations of Ultrasonic Welding of 

Thermoplastic Composites” 
 Advisors: Srikanth Pilla and Suresh Advani 
 Committee Members: Arthi Jayaraman and Antony Beris 
 
2:10 – 2:30 PM Jay Shah 
 “Structural Comparison of Polysulfamide and Polyurea Melts: Assessing 

Similarities and Differences Using Coarse-grained Simulation” 
 Advisors: Arthi Jayaraman 
 Committee Members: Alexandra Bayles and April Kloxin 
 
2:30 – 2:50 PM Eric Slaughter 
 “Harnessing Tangential Flow Filtration and Hydrogels to enhance Transduction 

and Select Distinct Populations for CAR T Manufacturing” 
 Advisors: April Kloxin and Catherine Fromen 
 Committee Members: Millicent Sullivan and Abraham Lenhoff 
 
2:50 – 3:10 PM Brock Hunter 
 “Photoactive Beads for Scalable Wastewater Treatment” 
 Advisors: Christian Pester and Christopher Kloxin 
 Committee Members: Millicent Sullivan and Thomas Epps 
 
 
3:10 – 3:50 PM BREAK 
 
 
4:10 – 5:10 PM FREEFORM INDUSTRY SESSION (101A) 
  

ROOM 120 
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SCHEDULE OF TALKS 
 

 
8:00 – 9:00 AM BREAKFAST (Lobby) 

8:45 – 8:50 AM WELCOME/Opening Remarks: Colburn Club (Room 101B) 

8:50 – 9:00 AM REMARKS: Dr. Millicent Sullivan (Room 101B) 

 

SESSION I 9:00 AM – 1:00 PM ROOM 125 
 
9:00 – 9:20 AM Emily Doleh 
 “Development of an inducible stable producer cell line for recombinant adeno-

associated virus production” 
 Advisor: Mark Blenner 
 Committee Members: Kelvin Lee and Kevin Solomon 
 
9:20 – 9:40 AM Christopher Pirner 
 “Development and Engineering of the JumpIN Transposase for Improving 

Antibody Titers in Chinese Hamster Ovary Cells” 
 Advisor: Mark Blenner 
 Committee Members: Kelvin Lee and Kevin Solomon 
 
9:40 – 10:00 AM Philip O’Dell 
 “Developing the Non-Conventional Oleaginous Yeast Yarrowia lipolytica as a 

Monoterpene Indole Alkaloid Production Platform” 
 Advisor: Mark Blenner 
 Committee Members: Wilfred Chen and Aditya Kunjapur 
 
10:00 – 10:20 AM Derron Ma 
 “A Real-Time Fluorescent Sensor for Visualizing Intracellular Acetyl-CoA Level 

Dynamics” 
 Advisors: Wilfred Chen and Mark Blenner 
 Committee Members: Aditya Kunjapur and Kevin Solomon 
 
10:20 – 10:40 AM Alex Hansen 
 “Elucidation of yellow mealworm gut microbiome polyethylene 

biodegradation pathways” 
 Advisors: Mark Blenner and Kevin Solomon 
 Committee Members: Kelvin Lee and Eleftherios Papoutsakis 
 
10:40 – 11:40 AM POSTER SESSION 
 
11:40 AM – 1:00 PM LUNCH (Room 101A-B) and Featured Speaker, Catherine Fromen 
 
  

ROOM 125 
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SCHEDULE OF TALKS 
 

 
SESSION II 1:10 PM – 4:10 PM ROOM 125 
 
1:10 – 1:30 PM Logan Yeager 
 “Engineering a protease responsive protein nanoparticle for increased drug 

delivery specificity” 
 Advisors: Wilfred Chen and Millicent Sullivan 
 Committee Members: April Kloxin and Catherine Fromen 
 
1:30 PM – 1:50 PM Robert Barlow 
 “Developing Mesophilic Prokaryotic Argonautes as a Biotechnology Tool in 

Eukaryotes for Synthetic Biology” 
 Advisor: Kevin Solomon 
 Committee Members: Mark Blenner and Wilfred Chen 
 
1:50 – 2:10 PM Sofia Capece 
 “Genome Engineering of Clostridium Acetobutylicum for Carbon-Neutral 

Isopropanol Production in a Synthetic Microbial Coculture” 
 Advisor: Eleftherios Papoutsakis 
 Committee Members: Wilfred Chen and Aditya Kunjapur 
  
2:10 – 2:30 PM Sofia Alfieri 
 “Wildtype Adeno-associated Virus Productivity and Packaging Insights 

Towards Improving Recombinant Adeno-associated Virus Production” 
 Advisor: Kelvin Lee 
 Committee Members: Millicent Sullivan and April Kloxin 
 
2:30 – 2:50 PM Saloni Gupta 
 “Limiting and Controlling Post-Translational Modification of Nitrated Residues 

in Proteins” 
 Advisor: Aditya Kunjapur 
 Committee Members: Wilfred Chen and Mark Blenner 
 
2:50 – 3:10 PM Jessica Rubira Gamba 
 “Hybrid bacterial-yeast platform for epitope profiling” 
 Advisor: Aditya Kunjapur 
 Committee Members: Kevin Solomon and Wilfred Chen 
 
3:10 – 3:50 PM BREAK 
 
 
4:10 – 5:10 PM FREEFORM INDUSTRY SESSION (101A) 
  

ROOM 125 
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SCHEDULE OF TALKS 
 

 
8:00 – 9:00 AM BREAKFAST (Lobby) 

8:45 – 8:50 AM WELCOME/Opening Remarks: Colburn Club (Room 101B) 

8:50 – 9:00 AM REMARKS: Dr. Millicent Sullivan (Room 101B) 

 

SESSION I 9:00 AM – 1:00 PM ROOM 101B 
 
9:00 – 9:20 AM Jeff Hoffman 
 “Mediated Oxidation in Hydroxide Exchange Membrane Water Electrolyzers” 
 Advisor: Yushan Yan 
 Committee Members: Ajay Prasad , Dionisios Vlachos, and Norman Wagner 
 
9:20 – 9:40 AM Abigayle Polsky-Dowell 
 “A Simple, Low-cost Technique to Tailor Structural and Transport Properties of 

Ion-conducting Polymer in Anion Exchange Membrane Water Electrolyzers” 
 Advisor: Yushan Yan 
 Committee Members: Dongxia Liu and Dionisios Vlachos 
 
9:40 – 10:00 AM Justin Harrington 
 “Thermodynamic Limitations of Hydroxide Exchange Membrane 

Electrochemical Carbon Capture and Removal” 
 Advisor: Yushan Yan 
 Committee Members: Raul Lobo and Dongxia Liu 
 
10:00 – 10:20 AM Izak Minnie 
 “Microenvironment Management of Cathode Catalyst Layer to Improve 

Electrochemical CO2 Reduction” 
 Advisor: Dongxia Liu 
 Committee Members: Raul Lobo and Yushan Yan 
 
10:20 – 10:40 AM Genevieve Yarema 
 “Immobilized Molten Salt Membrane for Ammonia Synthesis Membrane 

Reactor” 
 Advisor: Dongxia Liu 
 Committee Members: Raul Lobo and Yushan Yan 
 
10:40 – 11:40 AM POSTER SESSION 
 
11:40 AM – 1:00 PM LUNCH (Room 101A-B) and Featured Speaker, Catherine Fromen 
  

ROOM 101B 
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SESSION II 1:10 PM – 4:10 PM ROOM 101B 
 
1:10 – 1:30 PM Nicholas Houck 
 “Oxidative Dehydrogenation of Ethane using NO/O2 Mixtures” 
 Advisors: Raul Lobo and Dongxia Liu 
 Committee Members: Dionisios Vlachos and Andrew Teplyakov 
 
1:30 PM – 1:50 PM Enerelt Burentugs 
 “Scalable Kolbe Electrolysis of Levulinic Acid via Alternating Polarity on Carbon 

Electrodes” 
 Advisor: Raul Lobo 
 Committee Members: Dionisios Vlachos and Dongxia Liu 
 
1:50 – 2:10 PM Hasan Koybasi 
 “Techno-economic Assessment of Propane Dehydrogenation Powered by 

Solar Heat” 
 Advisors: Dionisios Vlachos and Dongxia Liu 
 Committee Members: Raul Lobo and Antony Beris 
  
2:10 – 2:30 PM Jacqueline Ngu 
 “Enhancing Ethylene and Propylene Production from Polyethylene 

Deconstruction via Rapid Pulse Joule Heating” 
 Advisor: Dionisios Vlachos 
 Committee Members: Raul Lobo and Dongxia Liu 
 
2:30 – 2:50 PM Jae Young Kim 
 “Distance-Aware Molecular Property Prediction in Nonlinear Structure-Property 

Space” 
 Advisor: Dionisios Vlachos 
 Committee Members: Antony Beris and Marianthi Ierapetritou 
 
2:50 – 3:10 PM Rajas Mehendale 
 “Understanding Polymer-catalyst Interactions for Modeling Plastics 

Deconstruction” 
 Advisor: Dionisios Vlachos 
 Committee Members: Arthi Jayaraman and Raul Lobo 
 
3:10 – 3:30 PM Pedro Moura 
 “Hydrolysis of Polyamide 6 to E-Caprolactam over Titanium Dioxide” 
 Advisor: Dionisios Vlachos 
 Committee Members: Raul Lobo, LaShanda Korley, Dongxia Liu, and Scott 

Wasserman 
 
 
  

ROOM 101B 
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SESSION II (continue) ROOM 101B 
 
3:30 – 3:50 PM Sakshi Satyanand 
 “Atomistic insights into the stability and reactivity of single atom catalysts” 
 Advisor: Dionisios Vlachos 
 Committee Members: Antony Beris and Raul Lobo 
 
 
4:10 – 5:10 PM FREEFORM INDUSTRY SESSION (101A) 

ROOM 101B 
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Thermodynamic Limitations of Hydroxide Exchange Membrane Electrochemical Carbon 

Capture and Removal 

 

Justin Z. Harrington 

Advisor: Yushan Yan 

Committee Members: Raul Lobo, Dongxia Liu 

 

 

The transition away from a fossil fuel based economy to a circular carbon economy 

promises to significantly reduce CO2 emissions, while simultaneously offering the ability to 

shore up the American manufacturing industry.1 Circular carbon economies break the linear 

model of carbon extraction and release, by providing captured or removed CO2 as a carbon 

feedstock, instead of fossil fuels. This is then converted into products, and the associated 

emissions are then further recycled or sequestered.2 Key to this process is the capturing or 

removal of CO2 (from point sources or the atmosphere respectively), without this, the process 

cannot be fully circular, as such, technologies must be developed that allow for scalable, energy 

efficient carbon capture and removal.3 

Electrochemical carbon capture and removal (ECC) is a promising category of 

technologies that enable highly flexible carbon capture and removal with direct integration into 

renewable energy sources.4 Much work has been shown on practical devices, measuring CO2 

flux, energy consumption, and electron efficiency; however, not much work has been done on 

the thermodynamic limitations of ECC technologies.4–7 We developed a broad framework to 

understand the thermodynamic limitations of ECC devices through analysis of the dependence of 

potential on CO2 concentrations. We applied this framework to a pH swing hydroxide exchange 

membrane (HEM) ECC system to determine the maximum electron efficiency and energy 

efficiency that a HEMECC system can achieve. We then extended this further to how a 

HEMECC system is limited by the presence of bicarbonate back-diffusion and ohmic 

overpotentials in a non-ideal case.  

 

1. Effects of the Circular Economy on Jobs. (2020). 

2. Buck, H. J. Mining the air: Political ecologies of the circular carbon economy. Environment 

and Planning E: Nature and Space 5, 1086–1105 (2022). 

3. Wilcox, J., Kolosz, B. & Freeman, J. CDR Primer. (2021). 

4. Sharifian, R., Wagterveld, R. M., Digdaya, I. A., Xiang, C. & Vermaas, D. A. Electrochemical 

carbon dioxide capture to close the carbon cycle. Energy Environ. Sci. 14, 781–814 (2021). 

5. Matz, S. et al. Demonstration of Electrochemically-Driven CO 2 Separation Using Hydroxide 

Exchange Membranes. J. Electrochem. Soc. 168, 014501 (2021). 

6. Zhu, P. et al. Continuous carbon capture in an electrochemical solid-electrolyte reactor. 

Nature 618, 959–966 (2023). 

7. Ali, F., Modak, S. & Kwabi, D. G. Assessing the Performance Limits of Electrochemical CO2 

Separation Using Exergy Loss Analysis and Zero-Dimensional Modeling. ACS Sustainable 

Chem. Eng. 11, 16995–17005 (2023). 
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Enhancing Ethylene and Propylene Production from Polyethylene Deconstruction via 

Rapid Pulse Joule Heating 

Jacqueline Ngu 

Advisor: Dionisios G. Vlachos 

Committee Members: Raul Lobo and Dongxia Liu 

 

 

The growing volume of plastics waste, compounded with a low recycling rate, has led to an 

alarming amount of plastics ending up in landfills or being incinerated. While pyrolysis offers a 

route for plastic waste deconstruction, its product distribution is often broad and poorly 

controlled due to unselective radical chemistry at high temperatures. We recently demonstrated 

that rapid pulse Joule-heated catalytic cracking over HZSM-5, combined with small fractions of 

steam, can achieve high selectivity (>80 %) toward C2-C4 olefins, while significantly reducing 

coking compared to continuous Joule heating. Here, we investigate how acid catalyst properties, 

such as silica/alumina ratio, zeolite topology, and catalyst porosity, influence light olefin 

selectivity during polyethylene deconstruction via rapid pulse Joule heating. We demonstrate that 

silica-to-alumina ratios of ∼30 yield high light olefin selectivity, and small-pore zeolites favor 

light olefins at the expense of increased coke formation. To mitigate coking, we synthesize 

HZSM-5 nanosheets and hierarchical zeolites (MFI, FAU, and CHA). These catalysts achieve an 

ethylene selectivity of approximately 35 %, a twofold increase over prior catalytic pyrolysis. 

Additionally, co-feeding steam and incorporating hierarchical porosity reduce coke formation 

and enhance catalyst stability 
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A simple, low-cost technique to tailor structural and transport properties of ion-conducting 
polymer in anion exchange membrane water electrolyzers 

 
Abigayle Polsky-Dowell 

Advisor:  Yushan Yan 
Committee Members:  Profs. Dongxia Liu, and Dion Vlachos 

 
 
Hydroxide exchange membrane electrolyzers (HEMELs) enable hydrogen production using 
low-cost, earth-abundant materials. A central component of these devices is the ion-conducting 
polymer (ICP), which plays distinct roles depending on where it is incorporated within the 
device: at the electrodes, it functions primarily as a catalyst binder that protects fragile particles 
from mechanical degradation, while at the membrane it acts as the sole medium for hydroxide 
conduction and water transport. Relying on a single polymer to fulfill both functions is 
challenging, as effective catalyst adhesion requires a tightly interconnected polymer network, 
whereas efficient ion and water transport benefits from more open pores. This work provides a 
simple and low-cost processing strategy that tailors ICP networks for both needs. By using 
relative humidity (RH)-stabilized saturated salt solutions during polymer processing, we can 
modulate the amount of atmospheric water incorporated into the ICP, yielding polymer systems 
with unique electrochemical and physical traits, including ion conductivity, water diffusivity, and 
mechanical strength.  
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Structural comparison of polysulfamide and polyurea melts: assessing similarities and 
differences using coarse-grained simulation 

Jay Shah
Advisor: Arthi Jayaraman

Committee Members: Alexandra Bayles and April Kloxin

Semi-crystalline polymers contain both crystalline (rigid) and amorphous (flexible) domains, 
giving rise to unique thermal and mechanical properties. Commodity plastics such as polyurea 
exhibit this semi-crystalline morphology; however, they often pose challenges for easy 
degradation, highlighting the need for new, more sustainable alternatives. One such alternative 
for polyurea is polysulfamide. Polysulfamides represent a new class of polymers in which the 
carbonyl group (–CO–) in polyurea is replaced with a sulfonyl group (–SO –), producing a 
backbone that is structurally analogous to polyurea but chemically distinct. Owing to chemical 
similarity and the presence of hydrogen-bonding groups in both polymers, researchers are 
exploring polysulfamides as sustainable alternatives to polyurea. Our collaborators, Michaudel 
and coworkers at Texas A&M University have synthesized polysulfamides and demonstrated 
their high thermal stability, tunable glass transition temperatures, and environmentally friendly 
degradability. [ACS Polymers Au 2023, 3, 3, 259–266] To complement their experiments with 
computational work, a former member of my research lab developed a phenomenological coarse-
grained (CG) model with implicit solvent to simulate polysulfamides and understand how 
hydrogen bonding between sulfamides drives chain assembly into structures with varying 
crystallinity depending on the choice of backbone segments. [Macromolecules 2023, 56, 13, 
5033–5049] In my thesis work, I have extended this computational work towards improving the 
polysulfamide model from being phenomenological to being more realistic by mapping to 
atomistic details. Using such atomistically informed CG models, I have conducted simulations of 
polysulfamides in solutions [RSC Applied Polymers 2025, 3, 453–468] and melts [manuscript in 
preparation], and compared the structure and viscoelastic properties of polysulfamides with those 
of analogous polyurea systems. In this talk, I will present this molecular-level framework for 
understanding the similarities and differences between polysulfamide and polyurea melts, and 
how it provides insights essential for the design of polysulfamide-based materials with tunable 
structural and viscoelastic properties.
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Resilient Supply Chain Design for Mixed Plastic Waste Management – an Adjustable 

Robust Optimization Approach 

Zhifei Yuliu 

Advisor: Marianthi Ierapetritou 

Committee Members: Dionisios Vlachos, Antony Beris 

 

 

Systematic approaches to designing plastic waste management networks are imperative to 

achieving sustainable treatment of post-consumer plastics and mitigating their environmental 

impacts. Prior studies have proposed optimization-based supply chain models for plastic waste 

for individual polymers and mixed plastic streams1, 2. However, most of these formulations treat 

system parameters as deterministic and do not explicitly account for disruptions, such as 

temporary facility shutdowns, interruptions in transportation and processing capacity. 

 

In this work, we formulate the design of a regional mixed-plastic waste management network as 

an adjustable robust optimization problem3 that explicitly models disruption-driven uncertainty. 

The resulting tri-level mixed-integer linear program follows a two-stage structure: “here-and-

now” design decisions select the locations, capacities, and technologies of facilities at the first 

level before disruptions occur, while the “wait-and-see” recourse decisions optimize material 

flows at the third level in response to worst-case disruption scenarios, which is identified in the 

second level. Due to its tri-level nature, this kind of problem cannot be solved from off-the-shelf 

commercial solvers. We solve this problem using the column-and-constraint generation 

algorithm4 and extend it to a bi-objective framework that captures trade-offs between economic 

and environmental performance. The methodology is demonstrated on a case study for the 

Greater Philadelphia region, including Philadelphia and neighboring counties in Pennsylvania, 

New Jersey, and Delaware. The network encompasses collection at municipal solid waste 

transfer stations, county-level sorting and preprocessing hubs, and end-of-life options—

landfilling, incineration, mechanical recycling, and chemical recycling—for major plastic types. 

Disruption scenarios are modeled as county-level node failures, in which all facilities located 

within an affected county are forced to shut down. 

 

 

References: 

(1) Wang, S.; Maravelias, C. T. Optimization methods for Plastics Management Supply Chain 

Design. AIChE Journal 2024, 70 (8). DOI: 10.1002/aic.18464. 

(2) Erickson, E. D.; Tominac, P. A.; Ma, J.; Aguirre-Villegas, H.; Zavala, V. M. Evaluating the 

economic and environmental benefits of deploying a national-scale, thermo-chemical plastic 

waste upcycling infrastructure in the United States. Computers & Chemical Engineering 2024, 

189. DOI: 10.1016/j.compchemeng.2024.108800. 

(3) Ben-Tal, A.; Goryashko, A.; Guslitzer, E.; Nemirovski, A. Adjustable robust solutions of 

uncertain linear programs. Mathematical Programming 2004, 99 (2), 351-376. DOI: 

10.1007/s10107-003-0454-y. 

(4) Zeng, B.; Zhao, L. Solving two-stage robust optimization problems using a column-and-

constraint generation method. Operations Research Letters 2013, 41, 457-461. DOI: 

10.1016/j.orl.2013.05.003. 
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POSTER 
PRESENTERS 



CHEMICAL & BIOMOLECULAR ENGINEERING 
POSTER PRESENTERS 

 
  
 

 

Benjamin Alexander “Developing Molecular and Computational Tools for Genetic Manipulation 
of Anaerobic Gut Fungi” 

 Advisor: Kevin Solomon 
 
Lisa Bain “Spatially Resolved Innate Immune Responses in 3D Multiscale Models” 
 Advisor: Catherine Fromen 
 
Shivam Barodiya “From Complexity to Clarity: Simplifying CHO Metabolic Models with Model 

Based Design of Experiments” 
 Advisors: Marianthi Ierapetritou and Eleftherios Papoutsakis 
 
Maxwell Bobbin “Microwave Heating Characteristics of Reduced Metal Oxides” 
 Advisor:  Dionisios Vlachos 
 
Ming-Chen Chien “Behavior of Heteroaggregates in Antibody Products" 
 Advisors: Abraham Lenhoff and Kelvin Lee 
 
Pengjia Chen “Understanding the Impact of Direct and Remote Oxidation on Membrane 

Over Long Term Operation” 
 Advisor: Yushan Yan 
 
Nina Fratto “Toward Biomass-derivable Additive Manufacturing: The Effect of Binder 

Rheology on Printability of Direct Ink Writing Pastes” 
 Advisors: Alexandra Bayles and Thomas Epps 
 
Reynold Gao “Synthesis and Evaluation of Novel Gallium Hydrides for Near-Ambient 

Hydrogen Storage” 
 Advisor: Raul Lobo 
 
Raine Hagerty “Developing Platforms for Characterization and High Expression of 

Cellulolytic Anaerobic Gut Fungal Proteins” 
 Advisor: Kevin Solomon 
 
Daniella Haught “Mechanistic Modeling of Protein A Three-Column Periodic Counter- 

Current Chromatography” 
 Advisors: Marianthi Ierapetritou and Abraham Lenhoff 
 
Dominic Hoffman “Enhancing Pulmonary Drug Delivery with the TIDAL Model: A New 

Approach to In Vitro Aerosol Dosimetry” 
 Advisor: Catherine Fromen 
 
Jake Johnson “Adapting a Spiraled Design for Use in a Polymer Exchange Membrane 

Water Electrolyzer” 
 Advisor: Yushan Yan 
 
Monona Khare “Engineering Microbial Reliance on Polyethylene Terephthalate (PET) for 

Biocontained Plastic Degradation” 
 Advisor: Aditya Kunjapur 
 
 



CHEMICAL & BIOMOLECULAR ENGINEERING 
POSTER PRESENTERS 

 
  
 

 

Hyunjik “Kevin” Kim “Electrochemical Cooling Using Copper-ammonia Redox Chemistry” 
 Advisor: Dongxia Liu 
 
Claire Lois “Hydrogel Systems for Sustained Delivery of Commensal Bacteria to 

Modulate the Wound Microenvironment During Healing” 
 Advisors: April Kloxin and Millicent Sullivan 
 
Sam Meil “Learning from Li-on: Solvent Free Electrodes for Anion Exchange 

Membrane Electrolyzers” 
 Advisor: Yushan Yan 
 
Nathan Miller “Identifying Microbial Specialists Driving LDPE Deconstruction within the 

Yellow Mealworm” 
 Advisors: Kevin Solomon and Mark Blenner 
 
Kaan Murat “Microfluidic Fabry-Perot Interferometry of CO2 capture: A Window into 

Mass Transfer Bottlenecks in Physisorbing and Chemisorbing Separation 
Materials” 

 Advisor: Alexandra Bayles 
 
Pragati Muthukumar “Platforms for Logic-Gated and Programmable Targeted Protein 

Degradation (TPD) Circuits in Mammalian Cells” 
 Advisor: Wilfred Chen 
 
Hong Nguyen “The Impact of Extracellular Vesicles (EVs) on Cell Culture Performance: An 

Overlooked Component in Conditioned Media” 
 Advisors: Kelvin Lee and Eleftherios Papoutsakis 
 
Jacob Otolski “Growth Factor Tethering with Collagen Mimetic Peptides for Chronic 

Wound Healing” 
 Advisor: Millicent Sullivan 
 
Hayeon Park “Metabolite-responsive Protein Condensate for Dynamic Control of 

Metabolic Pathway” 
 Advisors: Wilfred Chen and Kevin Solomon 
 
Matthew Pitell “Measuring Rough Particle Contacts with Optical Tweezers” 
 Advisor: Eric Furst 
 
Sriram Tendulkar “Advancing Nanoparticle Surface Engineering for Enhanced Delivery to 

Triple-Negative Breast Cancer” 
 Advisors: Emily Day and April Kloxin 
 
Daniel Ude “Developing Real-Time N-Glycosylation Control for mAbs Produced in CHO 

Cells” 
 Advisor: Kelvin Lee 
 
James Van Antwerp “Engineering a CHO Cell Line Optimized for Non-Standard Amino Acid 

Incorperation” 
 Advisors: Aditya Kunjapur and Kelvin Lee 



CHEMICAL & BIOMOLECULAR ENGINEERING 
POSTER PRESENTERS 

Michiel Van Eyck 

Jimmy Vu 

Alexander Wang 

Jianbo Yang 

Samiha Zaman 

“When the Power Flickers: The Open Circuit Response of Anion Exchange 
Membrane Electrolyzers in Dilute Electrolytes” 
Advisor: Yushan Yan 

“Developing and Modeling Recombinant Adeno-Associated Virus 
Production in Suspension HEK293 Stable Producer Cells” 
Advisor: Kelvin Lee 

“Utilizing Bioprinted Synthetic Extracellular Matrices to Model Breast Cancer 
Dormancy and Probe Microenvironmental and Cellular Signaling 
Mechanisms” 
Advisor: April Kloxin 

“A Comparative Study on Polystyrene Decomposition via Radical Initiators 
in Batch and Semi-batch Reactors” 
Advisor: Raul Lobo 

“Developing Biosensing Platforms for Rapid Detection of Foodborne 
Pathogens” 
Advisor: Kevin Solomon



The University of Delaware does not discriminate against any person on the basis of race, color, national origin, sex, gender identity or expression, sexual orientation, genetic information, marital status, disability, religion, age, veteran status or any other characteristic protected by applicable law in its 
employment, educational programs and activities, admissions policies, and scholarship and loan programs as required by Title IX of the Educational Amendments of 1972, the Americans with Disabilities Act of 1990, Section 504 of the Rehabilitation Act of 1973, Title VII of the Civil Rights Act of 1964, and 
other applicable statutes and University policies. The University of Delaware also prohibits unlawful harassment including sexual harassment and sexual violence. For more information, go to: https://www.udel.edu/home/legal-notices/.
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