

Welcome to the Great Lakes MicroPlastics Research Symposium!

Your co-hosts, the Lake Ontario MicroPlastics Center and the Great Lakes Center for Fresh Waters and Human Health, welcome you to our Research Symposium. Thank you for joining in building a community of microplastic research around the Great Lakes that integrates environment and health.  

Thank you to our sponsors! We are so grateful for the financial and human resources provided by:
	National Institute of Environmental Health Sciences
	National Science Foundation
	University of Rochester Institute for Human Health and Environment
[image: ]	University of Rochester Environmental Health Sciences Center
 
Reminders about promoting a safe environment:
	All participants are expected to engage in a professional, respectful, and collegial manner that supports scholarly exchange. We are committed to providing a welcoming and inclusive environment for all attendees, regardless of career stage, discipline, or background. Scientific discussion should be conducted thoughtfully and constructively, valuing diverse perspectives and evidence-based dialogue. Harassment, discrimination, intimidation, or disruptive behavior will not be tolerated in any form. All attendees are required to read and agree to the policies of the University and our sponsors (NIH and NSF), available here (or scan QR code above). Participants are encouraged to report concerns or violations to conference organizers (or email ihhe@urmc.rochester.edu) or the contacts provided in the policies linked above, who will address them promptly and confidentially. 
[image: ]
Evaluation:
	We look forward to your feedback on today’s Symposium to help inform future events. Please take a moment to complete a short survey after the Symposium (or scan the QR code to access the survey).

Sincerely, the Scientific Planning Committee

Alison Elder, PhD, Environmental Medicine and Public Health Sciences, University of Rochester
Andrew Ault, PhD, Department of Chemistry, University of Michigan 
Christy Tyler, PhD, LOMP Co-Director, Rochester Institute of Technology 
Katrina Smith Korfmacher, PhD LOMP Co-Director, University of Rochester[image: ][image: ][image: ]
[image: ][image: ]

Great Lakes MicroPlastics Research Symposium Agenda
Thursday, June 18, 2026 
Memorial Art Gallery (500 University Ave, Rochester, NY 14607)

[bookmark: Agenda]8:00-8:30	Registration & Continental Breakfast (MAG Entrance Atrium and M&T Bank Ballroom) 
8:30-9:00	Introduction and Welcome (MAG Auditorium)  
		Katrina Smith Korfmacher, PhD Co-Director, LOMP; DEMPHS, University of Rochester
		Stephen Dewhurst, PhD, Vice President for Research, University of Rochester
		Anika Dzierlenga, PhD, Program Officer, National Institute of Environmental Health Sciences
		Nathan Eddingsaas, PhD, Assoc. Prof. of Chemistry, RIT: Measuring Microplastic Workshop 
 
Morning Session (MAG Auditorium) 
9:00-10:15	Session 1 chair: Matt Hoffman, PhD, Rochester Institute of Technology 

KEYNOTE: “Extending Beyond the Streetlight: Pushing Analytical Spectroscopy Methods to Chemically Identify Microplastics in the Submicron Size Regime” 
Andrew Ault, PhD, Department of Chemistry, University of Michigan 
 
“Nanoplastics in Aqueous Media: Their Extraction and Characterization of Composition and Surface Adsorbents" 
Amit Goyal, PhD, Department of Chemical and Biological Engineering, University at Buffalo 
 
“Submicron Chemical Imaging of Microplastics by O-PTIR: Advancing Clinical and Environmental Analysis” 
Thomas Tague, PhD, Photothermal Spectroscopy Corporation 
 
Discussion 
 
10:15-10:45	Coffee break (M&T Bank Ballroom and Bausch and Lomb Parlor) 
 
10:45-11:45	Session 2 chair: Christy Tyler, PhD, Rochester Institute of Technology 
 
“Investigating the Interaction Between Radiotracers and Microplastics in Aquatic Environments: Insights from Lab and Field-Based Studies” 
Mariya Cyriac, Graduate Student 
Department of Earth and Environmental Sciences, University of Rochester 
 
“Environmental Conditions Determine the Fate and Impact of Plastic in Freshwater Lakes” 
Natalie Hernandez, PhD, and Sydney Van Winkle, Graduate Student 
Rochester Institute of Technology 
 
“Physiochemical Characterization of Laboratory-Generated and Ambient Atmospheric Tire Wear Particles Collected Near Lake Michigan” 
Abbygail Ayala, Graduate Student, Department of Chemistry, University of Michigan 
 
Discussion 
 
11:45-12:00	“Poster Previews”: Round 1 
Facilitated by Christy Tyler, PhD, LOMP Co-Director, Rochester Institute of Technology 
 
12:00-1:00 	Lunch (M&T Bank Ballroom) 
  Afternoon Session (MAG Auditorium) 
 
1:15-2:30	Session 3 chair: Alison Elder, PhD, University of Rochester  

KEYNOTE: “Advancing Toxicology and Cutting-Edge Spectroscopy in Micronanoplastics Exposure Research: Emphasis on Brain Waste Clearance” 
Eliane El Hayek, PhD, Department of Pharmaceutical Sciences, University of New Mexico 
 
“Translocation of Heavy Metal Contaminated Nano and Micro Plastics Release Metal Ions to Target Cells in Human CNS: A Role for Neurodegeneration?” 
Uschi Graham, PhD, BioInnovations Institute 
Günter Oberdörster, PhD, University of Rochester 
 
“Quantification of Microplastics ≤ 10 μm in Size with Simultaneously Collected Single-Particle Photothermal Infrared and Raman Spectroscopy” 
Rebecca Parham, Graduate Student, Department of Chemistry, University of Michigan 
 
Discussion 
 
2:30-3:00	Coffee break (M&T Bank Ballroom and Bausch and Lomb Parlor) 
 
3:00-4:15	Session 4 chair: Jim McGrath, PhD, University of Rochester  
 
“Microplastic Exposure and Immune Development in the amphibian Xenopus” 
Jacques Robert, PhD Department of Microbiology & Immunology, University of Rochester 
 
“Cigarette Butt Filters as a Plastics Microfiber Source – Modeling Impact in NYS” 
John Atkinson, PhD 
Department of Civil, Structural and Environmental Engineering, University at Buffalo 
 
“Nanoplastics in raw and treated Lake Erie water”  
John Lenhart, PhD, Dept. of Civil, Environmental and Geodetic Engineering, 
The Ohio State University 
 
“New Jersey Department of Environmental Protection Perspectives on MNPs in the Environment: Where are we now?” 
Gina Moreno, PhD, New Jersey Department of Environmental Protection 
 
Discussion 
 
4:15-4:30	“Poster Previews”: Round 2 
Facilitated by Christy Tyler, Rochester Institute of Technology 
 
4:30-6:00	Reception and Poster Session (MAG Bausch and Lomb Parlor, M&T Bank Ballroom) 
4:30 – 5:15 Session A (odd-numbered posters)
5:15 – 6:00 Session B (even-numbered posters)
 	
6:00-8:00	Optional: GLMP Research Symposium attendees are welcome to visit the Memorial Art Gallery exhibits (free admission) after the event and are encouraged to join the art project with MAG Teaching Artists and members of the public in the atrium!
	
	
	




	
	
	




Great Lakes MicroPlastics Research Symposium Oral Presentations

Session 1 abstracts 

KEYNOTE: “Extending Beyond the Streetlight: Pushing Analytical Spectroscopy Methods to Chemically Identify Microplastics in the Submicron Size Regime” 
Andrew P. Ault, Rebecca L. Parham, Abbygail M. Ayala, Randi Libin-Stroud, Caroline B. Lee 
Department of Chemistry, University of Michigan 

Microplastics are ubiquitous in the modern world, having been observed in air, water, and soil globally. There is growing concern about observations of microplastics in the human body and potential health implications. These particles also have the potential to act as efficient ice nucleating particles during cloud formation, based on their crystallinity and other physicochemical properties, impacting radiative balance and climate. One of the challenges in understanding the impacts of microplastics on health and climate, is that the microplastics expected to have the largest impacts are also the smallest in size, often below 1 micrometer in diameter. At these small sizes particles penetrate most deeply into our lungs and stay suspended in the atmosphere for the greatest period of time. However, identifying microplastics and nanoplastics in complex samples like atmospheric particulate matter and human tissue is challenging, requiring new methods and instrumental development. For over a century infrared spectroscopy has been the tool of choice for polymer chemists characterizing plastics, but the inherent challenges of focusing infrared light on particles less than 10 microns has limited its ability to probe the most important particles for health and climate. This is motivating novel approaches to probe particles through indirect infrared spectroscopies, such as photothermal infrared spectroscopy (PTIR). PTIR can be combined with Raman to more confidently identify microplastics, enabling the identification in complex matrices. Combining these spectroscopies with novel statistical approaches, innovative atmospheric sampling, and complementary measurement techniques, is yielding greater insight into the presence and identity of microplastics and nanoplastics in the environment and their implications for health and climate.


“Nanoplastics in Aqueous Media: Their Extraction and Characterization of Composition and Surface Adsorbents" 
Nydhruva Jannabhatla, Kunal Singh, Thomas Thundat, Amit Goyal, PhD
NYS Center for Plastics Recycling Research & Innovation and Chemical and Biological
Engineering, School of Engineering and Applied Sciences (SEAS), University at Buffalo

Due to the widespread use of plastic products in everyday life, micro and nanoplastic (of size ≤ 100nm) contamination of food and water is emerging as a serious global challenge. It has been reported that nanoplastics can cross the blood-brain barrier and are also found in every organ in the human body. Nanoplastics get incorporated into humans from bottled water, fish, meat, and other food and agricultural products. Because of their small size (mass), micro- and nanoplastics do not settle. Because of their increased surface area-to-volume ratio and chemical nature, nanoplastics in water can adsorb hazardous chemicals and serve as preconcentrators, delivering them at higher concentrations than in bulk water. Often, the concentrations of these nanoplastics are so low that their detection becomes a formidable task. Pre-concentration of nanopalstics using filtration is not effective since the sizes and concentrations are extremely small. Using dielectrophoresis (DEP) enrichment of polystyrene nanoparticles in diluted human plasma and serum has been reported. We have developed a microcantilever-based dielectrophoresis technique to preconcentrate nanoplastics, where the microcantilever serves as both electrode and sensing element. The advantage of our technique is that it can provide quantitative information on adsorbed nanoplastics based on changes in the mechanical resonance frequency, as well as the chemical identity of the nanoplastics based on photothermal spectroscopy. Microcantilever-based photothermal spectroscopy exploits the high thermal sensitivity of the cantilever by irradiating the physisorbed nanopalstics on the cantilever with tunable infrared radiation and monitoring the mechanical bending of the cantilever as a function of irradiation wavelength. We have demonstrated the detection of polyethylene terephthalate nanoparticles down to 20 nm with a sensitivity of pg mass. The sensitivity and selectivity of the technique are demonstrated with water samples containing nanoplastics spiked with perfluorooctanoic acid, which exhibit infrared spectra of both the polymer and the contaminant. This talk will discuss the technique and its applicability for environmental and biomedical applications.

 
“Submicron Chemical Imaging of Microplastics by O-PTIR: Advancing Clinical and Environmental Analysis” 
Thomas J. Tague Jr., PhD
Photothermal Spectroscopy Corporation 

Microplastics have emerged as pervasive contaminants in environmental and biological systems, with growing evidence indicating their presence in human tissues, blood, and organs. Accurate characterization of these particles is critical for understanding their sources, transport, and potential health impacts. However, conventional vibrational spectroscopic methods such as Fourier Transform Infrared (FTIR) microscopy are fundamentally limited by diffraction, restricting reliable chemical identification to particles typically larger than ~10 µm. This limitation prevents comprehensive analysis of the vast population of submicron microplastics that are most likely to interact with biological systems.
Optical Photothermal Infrared (O-PTIR) spectroscopy overcomes this barrier by enabling infrared spectroscopic measurements with submicron spatial resolution while simultaneously providing Raman spectroscopy from the same location. By decoupling infrared absorption from traditional diffraction limits, O-PTIR allows chemical identification and imaging of microplastic particles well below the size accessible by conventional FTIR microscopy.
This presentation will demonstrate how O-PTIR enables the detection, identification, and spatial mapping of individual submicron microplastics within complex matrices. Particular emphasis will be placed on the clinical relevance of this capability, as particles within this size regime are believed to be the most biologically mobile and physiologically significant. The ability to chemically characterize microplastics at the submicron scale provides a powerful new analytical pathway for investigating particle uptake, tissue distribution, and potential health effects.
O-PTIR therefore represents a transformative analytical tool bridging environmental microplastic analysis and emerging clinical investigations into human exposure and health outcomes. 
 
Session 2 abstracts
 
“Investigating the Interaction Between Radiotracers and Microplastics in Aquatic Environments: Insights from Lab and Field-Based Studies” 
Mariya Cyriac, Erin E Black 
Department of Earth and Environmental Sciences, University of Rochester 

The impact of plastics on marine systems, particularly on ocean biogeochemical cycles, remains poorly understood. This study investigates the degree of association of key elements and isotopes with plastics using laboratory experiments and environmental sampling. Through this work, we aim to answer whether the adsorption coefficient (Kd), ratio of adsorbed to dissolved radionuclide concentration at equilibrium, of plastic is similar to that of bulk particles in aquatic systems. Specifically, we are examining the interaction between plastics and uranium-thorium series radioisotopes, which are important tracer systems for studying biogeochemical cycles. Once these interactions are quantified, we can assess how impactful plastics could be as vectors of marine pollutants and tracers. The adsorption experiments utilize both virgin and aged polystyrene, which is one of the most common forms of plastic found in the ocean. Plastics with diameter ~1mm, are aged using a custom-designed UV-chamber under both air and water conditions for ~3 months, and their surface morphologies and chemical characteristics were analyzed using a Scanning Electron Microscope (SEM) and Fourier Transform Infrared (FTIR) spectroscopy, respectively. We focus on how natural parent-daughter pairs, e.g. Uranium-238 and Thorium-234, interact with plastics and model their behavior over 15-day experiments (with 5 day sampling intervals). Results from preliminary experiments that quantify the Kd of 238U and 234Th to pristine and UV-aged polystyrene will be discussed. Future experiments will include quantifying Kd of radioactive isotopes in U-Th series under varying conditions of pH, temperature and salinity to simulate a range of environmental scenarios. Preliminary results from samples collected along a coastal North Atlantic transect will also be presented. By explicitly combining both approaches this work enables direct comparison of lab and field derived Kd values for radioisotope adsorption to microplastics.

 “Environmental Conditions Determine the Fate and Impact of Plastic in Freshwater Lakes” 
Natalie Hernandez1*, Sydney VanWinkle2*, Maddox Bush3, Maria Kazour1, Tatum Gorman3, Mira Gosh1, Steven Day3, Nathan Eddingsaas4, Matthew Hoffman5, Andre Hudson1, Christy Tyler1
1Thomas H. Gosnell School of Life Sciences, Rochester Institute of Technology
2Golisano Institute for Sustainability, Rochester Institute of Technology
3Kate Gleason College of Engineering, Rochester Institute of Technology
4School of Chemistry and Materials Science, Rochester Institute of Technology
5School of Mathematics and Statistics, Rochester Institute of Technology
*Co-first author

Plastic pollution and long-term environmental changes are two pressing issues facing aquatic ecosystems, however, there is little understanding of their interaction. In the Laurentian Great Lakes, storm intensity, water temperature, and water pH are shifting. At the same time, the input of plastic debris continues to rise. To evaluate the interactive effects of changing environmental conditions and plastic pollution on freshwater ecosystems, we are conducting a series of in vitro and in situ experiments. We hypothesized that the impacts of environmental change on plastic degradation and toxicity would be polymer specific. Plastic debris used for our experiments was selected based on measured abundance in stormwater, the primary input pathway to the Lakes. Post-consumer polypropylene (PP) wrappers and cellulose acetate (CA) cigarette butts, along with virgin polystyrene (PS) sheets were incubated in in-lake mesocosms (“limnocorrals”) to test the independent and combined impact of pH and temperature on plastic physicochemical transformations (degree of oxidation, elasticity/strength, surface damage, settling velocity, leaching), biofilm characteristics, and toxicity to the model oligochaete Lumbriculus variegatus. Water column samples were taken to assess fragmentation via microplastic abundance. Preliminary analyses identified PP microplastics accumulating in the ambient water column beginning at 30 d and CA microplastics at 60 d, suggesting that timing of fragmentation and persistence in the water column is polymer specific. Biofilm formation and persistence varied by treatment and time. The acute toxicity of water from the mesocosms increased following plastic addition and decreased over time. Shifting pH and temperature appear to have significant impacts on both biological and the physiochemical fate of plastics, suggesting an increased risk to freshwater organisms and ultimately for ecosystem and human health. Ongoing work will clarify the influence of environmental conditions on plastic physicochemical transformations and production of microplastics to inform modeling of plastic movement in freshwater systems and improve risk assessment.


“Physiochemical Characterization of Laboratory-Generated and Ambient Atmospheric Tire Wear Particles Collected Near Lake Michigan” 
Abbygail M. Ayala,1 Rebecca L. Parham,1 Madeline E. Clough, 1 Kayleigh S. Reilly,1 Randi L. Libin-Straub, 1 Anne J. McNeil, 1,2,3 Andrew P. Ault1
1 Department of Chemistry, University of Michigan
2 Macromolecular Science and Engineering Program, University of Michigan
3 Program in the Environment, University of Michigan

The widespread use of bulk plastic materials has contributed to microplastics (MPs, 1–5000 µm) formation, and their small sizes enable them to permeate many environmental systems, including the atmosphere. MPs have multiple routes for entrainment including lake and sea spray, agricultural dust, textiles, and road dust. Models suggest non-exhaust vehicle emissions (e.g. tire wear particles, TWPs) are a major contributor, but established identification methods are rather indirect, predominantly focusing on identifying tracers released or metal inclusions present in the particulate matter. In this work, we developed methods to generate and analyze TWPs to build spectroscopic reference libraries for improved MP identification in ambient aerosol samples. Lab standards were made with a custom dry generation chamber equipped with a rotary tool to break down real-world samples, overcoming accessibility issues of traditional abrasion simulators due to their size and cost. The aerosolized samples were characterized via particle sizing distributions as well as optical photothermal infrared (O-PTIR) + Raman microspectroscopy to assess the vibrational signatures of the rubbers and fillers present at the single particle level. Scanning electron microscopy with energy dispersive X-ray spectroscopy was conducted to further evaluate morphology and elemental composition for more extensive physiochemical characterization. This reference library was then used to conduct targeted analysis (conformal prediction) of TWPs at a sampling site on the coast of Lake Michigan. This site is a part of a network spread across the state of Michigan, including multiple citizen scientists, that was formed to investigate the spatial and seasonal patterns, along with the source specificity of atmospheric microplastic pollution. Expanding spectral libraries to include more prevalent TWPs will allow researchers to accurately quantify this major MP source, leading to an improved understanding of emission sources, modes of transport, and human exposure.

Session 3 abstracts

KEYNOTE: “Advancing Toxicology and Cutting-Edge Spectroscopy in Micronanoplastics Exposure Research: Emphasis on Brain Waste Clearance” 
Eliane El Hayek, PhD, Department of Pharmaceutical Sciences, University of New Mexico 
Plastic waste contamination and the challenges related to bioaccumulation pose serious risks to human health. Since their introduction in the 1950s, plastics have spread throughout ecosystems worldwide. Our research takes a new approach to tackling micro(nano)plastics (MNPs) pollution by examining it through a community-centered perspective while emphasizing the importance of ecosystems. Our preliminary results on human tissues show that these particles tend to accumulate more in the brain than in the liver or kidneys, with elongated sharp-like nanoparticles observed via transmission electron microscopy (TEM). Initial high-resolution electron microscopy of polymer reference materials reveals inorganic crystallite domains within the thin carbon matrix of polyethylene nanoplastics, indicating a mixed inorganic/organic heterogeneous structure. These findings raise concerns about waste management in the brain and potential toxic effects on central nervous system (CNS) function. Our team is developing advanced microscopy and spectroscopy methods to improve the characterization of real-world nanoplastics and better understand their bioaccumulation and health impacts. We analyze the estimated amount and physicochemical properties of MNPs in human cerebrospinal fluid (CSF) using pyrolysis-gas chromatography-mass spectrometry (Py-GC-MS), TEM, and Fourier-transform infrared spectroscopy (FTIR). To validate our quantitative approach, we analyze artificial cerebrospinal fluid (aCSF) spiked with known polymer standards as a low-fat matrix, along with fatty lamb tissues as a high-fat matrix, to assess matrix interference removal and recovery efficiency. Our research framework helps us refine methods to facilitate accurate studies on brain waste clearance and CNS diseases.

“Translocation of Heavy Metal Contaminated Nano and Micro Plastics Release Metal Ions to Target Cells in Human CNS: A Role for Neurodegeneration?” 
U.M. Graham1, R.A. Rogers1, D.P. Perl2,3, D.S. Priemer2,3, D.L. Dickstein2,3, D.A. Bennett4, J.A. Pinto5, J. Weuve6, C. George1, X. Wang1, D.A. Cory-Slechta7, M. Sobolewski7 and G. Oberdörster7 
1BioInnovations Institute
2Uniformed Services University, Murtha Cancer Center Research Program and Brain Tissue Repository 
3The Henry M. Jackson Foundation for the Advancement of Military Medicine Inc.
4Rush Alzheimer Disease Center, Rush University Medical Center 
5The University of Chicago Medicine and Biological Sciences
6Boston University School of Public Health
7Department of Environmental Medicine, University of Rochester Medical Center

Plastics and hazardous metals contaminate the Great Lakes and other reservoirs but can become airborne
through wind or wave energy. Aquatic and terrestrial sources of nano/micro plastic debris can act as
vector for toxic metal adsorption. Neuronal translocation of inhaled nano/micro plastics to the CNS was
confirmed using high-resolution analytical imaging of autopsied human brain tissues. We hypothesize that
airborne plastics from environmental exposure act as a Trojan Horse by carrying adsorbed inflammogenic
metals to vulnerable brain regions. We located nano-plastics in olfactory bulbs, amygdala, cerebellum,
neocortex and determined that the neurotoxic metals (Ti, Ni, Co, Mn, Cu, Cr, V, Mo, Ru, Ag, Cd, Pb, W, U
and Zr), many in sub-nanometer range, were located on/inside plastic fragments in all investigated CNS
regions and were partially released as metal ions into surrounding brain tissue. These ion-shedding events
were analyzed using EDX-trace lines. Furthermore, nano-plastics ranging from <20 nm to ~250 nm were
present in the olfactory bulb and amygdala either as elongated or planar invaders and were small enough
for axonal transport. Unexpectedly, micro-plastics up to ~ 2 μm in size were identified in the cerebellum,
despite their larger size which prevented axonal transport from nasal deposits via olfactory or trigeminal
pathways. Rather, these particulates are expected to have entered the CNS via compromised blood-brain-
barriers and choroid plexus. Integrated light, confocal and electron microscopic imaging contextualized
the distribution of nano/micro plastics in different brain tissue regions in close proximity with neurons and
associated pathology. Focal demyelination was frequently observed near nano/micro plastics many of
which contained different types and concentrations of neurotoxic metals. Thus, release of toxic metal ions
from nano/micro plastics entering the brain by the Trojan Horse mechanism correlated with demyelination
throughout the CNS. This expands our hypotheses by including metal-induced neurotransmitter
disruption and blood-brain-barrier damage.
 
“Quantification of Microplastics ≤ 10 μm in Size with Simultaneously Collected Single-Particle Photothermal Infrared and Raman Spectroscopy” 
Rebecca L. Parham,1 Abbygail M. Ayala,1 Lauren Meagher,1 Madeline E. Clough,1 Eduardo Ochoa Rivera,2 Jia H. Shi,1 Ambuj Tewari,2,3 Anne J. McNeil,1,4 and Andrew P. Ault1
1Department of Chemistry, College of Literature Sciences and the Arts, University of Michigan
2Department of Statistics, College of Literature Sciences and the Arts, University of Michigan
3Department of Electrical Engineering and Computer Science, University of Michigan
4Macromolecular Science and Engineering Program, University of Michigan

Atmospheric microplastics (MPs) are known to be widespread globally. However, the health implications of MP exposure via inhalation are unclear, and leading health organizations have called for quantification of atmospheric MPs ≤ 10 μm in size. Microscopy paired with spectroscopy, or microspectroscopy, techniques are among the most popular methods to identify environmental microplastics (MPs). Although common infrared (IR) microspectroscopy methods are powerful tools for identifying MPs based on their chemical and physical characteristics, they are practically limited to a particle size detection of ~20 μm. Raman microspectroscopy, on the other hand, can achieve a sub-micrometer resolution but is often overcome by fluorescence when applied to environmental samples. 
Optical photothermal infrared (O-PTIR) spectroscopy can surpass these limitations by utilizing a pump-probe mechanism with co-propogated mid-IR and visible lasers. This setup allows O-PTIR to not only achieve the same size resolution as Raman spectroscopy but also simultaneously collect PTIR and Raman spectra for individual particles. Dual spectral analysis is highly advantageous for particle identification, but O-PTIR+Raman is currently limited by low sample throughput. Herein, an automated computer-controlled (CC) module was applied to O-PTIR+Raman for MP identification for the first time. CC-O-PTIR+Raman spectroscopy was able to reduce analysis time by at least 30% compared to manual spectral collection. The MP identification capabilities of this method were also tested on samples of increasing chemical complexity. Three different MP types—high-density polyethylene (HDPE), polypropylene (PP), and polystyrene (PS)—were distinguished from each other as well as atmospherically-relevant standards and ambient atmospheric particles. The PTIR and Raman spectra were both used to corroborate quantification of MPs ≤ 10 μm in size. Additionally, using the complimentary PTIR and Raman information from particles allowed for confident identification of MP spectra that exhibited particle mixtures. These advantages demonstrate the value of CC-O-PTIR+Raman in future environmental MP studies.
 
Session 4 abstracts  
 
“Microplastic Exposure and Immune Development in the Amphibian Xenopus” 
Jacques Robert1,2 Francisco De Jesus Andino1, Rachel Lombardo1,2, Elnaz Najafi-Majd1
1University of Rochester Department of Microbiology and Immunology,
2University of Rochester Department Environmental Medicine

Microplastics (1μm-5mm) are ubiquitous in the environment and exhibit a variety of different shapes and compositions. Unlike exposure to manufactured pristine microspheres at high concentrations extensively studied, less is known about biological effects of more realistic microplastics with variable sizes (1-20 μm) and irregular shapes (I-MPs) at low concentration (0.1-10 mg/L). To investigate the immunotoxicology of these I-MPs, we have established a robust comparative biology approach using the amphibian Xenopus. Fully aquatic tadpoles are an ideal experimental organism: their post-embryonic development including the immune system is external, not protected by the maternal environment, and thus are especially sensitive to perturbations by water pollutants. In addition, the development, physiology, and immune system of Xenopus are remarkably similar to those of humans. We previously showed that exposure to I-MPs led to a rapid accumulation within tadpole intestine, liver, and kidneys, persisting over a week accumulation that compromised antiviral immunity and diminished resistance against viral infections. Additionally, this study suggested that I-MP exposure induced macrophage dysfunction.
To further investigate the impacts of I-MPs on macrophage function we examined uptake of two types of I-MPs (Polyethylene terephthalate [PET] and Nylon) fluorescently labeled with Nile red by Xenopus macrophages in vivo and in vitro. Our results indicate an uptake of both types of I-MPs by macrophages but at lower frequency (7-10%) compared to polystyrene microspheres. I-MPs uptake did not lead to marked toxicity and macrophages with internalized I-MPs were detected within the tadpole peritoneal cavity up to a week after exposure. However, I-MPs affected expression of MHC and key macrophage genes such as CSF-1 receptor. Finally, we found that some pathogens including Mycobacterium abscessus and Staphylococcus aureus that are detected in biofilms associated with environmental MPs, can tightly bind to I-MPs in vitro, and may promote their uptake by macrophages. This research suggests that macrophages may represent a critical cell type affected by I-MPs not only in amphibian but also in humans.

“Cigarette Butt Filters as a Plastics Microfiber Source – Modeling Impact in NYS” 
John Atkinson, PhD
Department of Civil, Structural and Environmental Engineering, University at Buffalo 

Cigarette butts (CBs) are among the most littered items in the world and consist of cellulose acetate (CA) fibers, a synthetic polymer with slow degradation rates. These fibers not only adsorb toxic compounds during smoking but also fragment into CA microfibers (MFs) in aquatic environments. This study quantifies and compares MF release from smoked and unsmoked CBs under three agitation levels (0, 80, and 200 rpm) in controlled 10-day laboratory experiments and extrapolates results to estimate the environmental impacts of MF release from CB littering in New York State (NYS). Upon immersion, CBs show an immediate release of loose, broken fibers, followed by continued but slower shedding over time. For unsmoked CBs, agitation at 200 rpm significantly (p < 0.001) increased MF detachment, resulting in a 1.69 times higher release compared to stagnant conditions. MF length showed no significant relationship with time or agitation speed (p > 0.1 for both). MF counts were significantly reduced in smoked filters compared to unsmoked filters (0.47 times as many; p < 0.001), and MF lengths were significantly shorter in smoked filters (median: 160.5 vs 385.0 µm; p < 0.001). Extrapolation of first-day laboratory results conservatively suggests that discarded CBs in NYS could release 7.15E+07 to 1.04E+09 MFs per day using unsmoked first-day results as a reference. Targeted behavioral interventions (e.g., proper disposal campaigns) and structural measures (e.g., improved waste collection and recycling) have the potential to reduce these MF loads. This study provides insights into CBs as a major, yet understudied, source of MF release to aquatic environments.


“Nanoplastics in Raw and Treated Lake Erie Water”  
John Lenhart, PhD
Dept. of Civil, Environmental and Geodetic Engineering, The Ohio State University 

Lake Erie is an important drinking water resource for approximately 11 million people that is under threat by anthropogenically caused water quality issues. One such issue is from the introduction of plastic waste, such as microplastics (MPs), and while MP presence in Lake Erie is well documented, the presence of nanoplastics (NPs) is not. In this study, we collected raw and treated water from drinking water treatment plants in Ohio that use Lake Erie as their source to assess the presence of NPs and determine their removal during treatment. Particles greater than 0.5 μm in size were quantified and identified using scanning electron microscopy and optical photothermal infrared spectroscopy. Total MP concentrations in the raw Lake Erie water were 2 – 12 million particles/L, with 47 – 67% of these being NPs and > 99% smaller than 10 μm. Variations in concentrations did not trend with season or location and instead reflect site-specific factors. Treated water concentrations were 0.8 – 3.0 million particles/L, with a similar distribution of particle sizes. There were no significant differences in the NP concentrations in the treated water from the different plants. The most common polymers in all samples were polyamide, polyesters, and rubber, and there were plant-specific differences in the removal of polyesters and rubber for particles less than 5 μm. Overall, our results demonstrate the prevalence of high concentrations of NPs and small-sized MPs in all waters and suggest drinking water sourced from Lake Erie may have a consistent NP content.  

“New Jersey Department of Environmental Protection Perspectives on MNPs in the Environment: Where are we now?” 
Gina Moreno, PhD
New Jersey Department of Environmental Protection 

Since 2010, the New Jersey Department of Environmental Protection has been acting to better understand and assess MNPs in local environmental compartments and biological receptors. Action to advance understanding and efforts include working with state’s Science Advisory Board to create reports on MNPs and human health and environmental impacts, collaboration with the ITRC, and conducting research projects to name a few. Additionally, one action taken was to hire a toxicologist/research scientist to contribute expertise in MNPs and their impact on ecological and human receptors. The perspective of a toxicologist/research scientist transitioning from academic research to government, where research goals shift from inquisition and hypothesis testing to informed decision making, policy making, and regulation, respectively, provides invaluable insight.  Initiating an interstate and federal MNP workgroup in 2025, collaborative discussions enable synergy in forwarding our collective understanding of these contaminants. Further, sampling, analysis, and monitoring MNPs in drinking water as well as other environmental compartments with consistency will be expedited by collective efforts of scientists nationally. As of now, we collectively understand that MNPs are a diverse class of contaminants with various physiochemical properties that result in different structure activity relationship toxicity.


Great Lakes Microplastics Research Symposium Poster Abstracts
Posters will be displayed throughout the day; “Session A” (odd numbered) posters will be presented 4:30-5:14; “Session B” (even numbered) posters will be presented 5:15-6:00
Abstract #1
[bookmark: A_Case-Control_Immunohistochemical_Study]Evaluating Community Science Approaches to Reducing Stormwater Debris: Insights from the CASCADE Program
Jake Anderson - New York Sea Grant - GL Water Quality Specialist; Autumn Potts - Thomas H Gosnell School of Life Sciences; Kaeti Stoss - College of Science, RIT; Matthew Hoffman - School of Math and Statistics, RIT; Christy Tyler - Thomas H Gosnell School of Life Sciences, RIT

[bookmark: Characterization_of_the_Functional_and_P]Stormwater is a major pathway for anthropogenic debris, particularly plastic, into environmental systems, with higher input in lower socioeconomic areas of cities. Addressing this challenge requires hyper‑local strategies that build community understanding of debris sources and empower residents to participate in solutions. The Community Action for Stormwater Clean‑up and Debris Elimination (CASCADE) program engages youth and community members across Rochester and other Western New York cities in debris monitoring, environmental education, and stewardship skill‑building. CASCADE integrates a modular curriculum with community science using LittaTraps™, which are baskets installed in stormwater catch basins near recreation centers, schools, and other community hubs. Participants collect and analyze debris from these traps to investigate neighborhood‑level patterns in stormwater pollution. This hands‑on approach is paired with targeted educational programming designed to increase environmental literacy, develop data analysis and communication skills, and strengthen local advocacy capacity. To evaluate program effectiveness, longitudinal surveys assessed residents' awareness of water quality and stormwater pollution, while pre‑ and post‑tests measured changes in youth participant knowledge, attitudes, and behaviors. Results indicate that CASCADE's educational interventions showed changes to the understanding of stormwater systems, recognition of debris sources, and shifts toward pro‑environmental behaviors. The program's multi‑partner model which spanned zoos, museums, universities, and community organizations, enhanced reach and engagement, particularly in environmental justice areas. By combining community science with place‑based education, CASCADE looks to demonstrate a scalable approach for reducing stormwater debris inputs and strengthening community stewardship in the Great Lakes Basin.
Abstract #2

Investigating the Effects of Microplastics on Skin Toxicity
Alma Avila Oropeza, Lisa DeLouise

University of Rochester

Allergic contact dermatitis (ACD) affects approximately 15–20% of the U.S. population and is driven by allergen-specific T-cell activation. Prior studies in the DeLouise Lab have revealed that inorganic particles can alter the ACD response; where some suppress skin inflammation response and others exacerbate it. However, the role of microplastics (MPs) in modulating allergic skin responses remains poorly understood. MPs (1 µm–5 mm) are ubiquitous environmental contaminants capable of adsorbing immune-active agents, including heavy metals and persistent organic pollutants. Dermal exposure may occur through hair follicles, sweat glands, or compromised skin barriers. Among these contaminants, nickel (Ni²⁺) is a leading cause of ACD, while 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) is a potent aryl hydrocarbon receptor (AhR) agonist implicated in skin inflammation. These model pollutant will be used to examine if MP can act as vectors to alter skin toxicity and ACD.
Abstract #3

Characterizing the heterogeneity of microplastics in products from the anaerobic digestion of food waste
Kristina M. Chomiak, Callie W. Babbitt, Nathan C. Eddingsaas, Anna Christina Tyler
Rochester Institute of Technology  

[bookmark: The_Role_of_Genomic_Imprinting_in_Placen]With the food industry accounting for more than a third of global plastic packaging, plastics discarded with food waste may hitchhike alongside. As diversion of food waste from landfills to more sustainable disposal paths like anaerobic digestion (AD) increases, plastics may follow these new transport routes and degrade from larger plastic to form microplastic (MP) along the way. Nutrient-rich liquid digestate - a byproduct from AD - is used as an alternative to synthetic fertilizer, and food waste-derived digestates present a unique entry-point for plastic to contaminate crop fields and waterways. Here, we quantify and characterize MP abundance in liquid digestate from four digesters treating food waste at different manure:food waste ratios to understand potential inputs to the environment. MP abundance and composition varied substantially across sites, ranging from 400-25,033 particles per liter, with PET and PE films and fragments most commonly observed. MP abundance was also significantly higher in digesters exclusively processing food waste compared to co-digesters. A rough estimate using data from the partnering sites that field-spread their digestate suggests an order of 95 million particles may be spread per hectare of land, where they may remain in the soil, be taken up by crops, or enter nearby waterways via runoff. Next steps of this work combine this empirical dataset with runoff models to better understand the potential fate and partitioning of these plastics in aquatic ecosystems and the potential risks they pose for environmental health.
Abstract #4

Characterization of Micro and Nanoplastic in Glass Bottled Water by SRS and OPTIR
Huiping Deng 

Columbia University

[bookmark: Developmental_exposure_to_a_PFAS_mixture]Micro- and nanoplastics (MNPs) have emerged as pervasive environmental contaminants with potential growing implications for human exposure through food and beverage consumption. While glass bottles are often perceived as an alternative to plastic single-use bottles, recent studies suggest that glass bottles are not entirely free from MNP contamination. Studies indicate that MNPs in glass-bottled water may originate from ancillary components such as plastic-lined caps, labels or seals, and bottling processes involving plastic-based equipment or filtration systems. Analytical challenges still remain due to the small size and heterogeneity of MNPs, complicating detection and quantification. This study used stimulated Raman spectroscopy (SRS) to quantify MNPs in 5 brands of glass bottled water at the nanoparticle size level. The abundance was over 1.06 x 106 MNPs/L of glass bottled water, which is one order of magnitude higher than our previous study on plastic bottled water. Using Optical Photothermal Infrared (O-PTIR) Spectroscopy, we determined that the lining of the caps and labels of the different brands were mainly composed of LDPE, PP, and PMMA. The presence of MNPs in glass bottled water raises concerns about cumulative exposure and potential long-term health risks. This study highlights the need for standardized methodologies, improved industrial practices, and the development of instrumentation with higher sensitivity and resolution to better understand and mitigate MNP contamination in glass-packaged consumables.
Abstract #5

Methodological Approaches for Food Digestion in Micro(nano)plastic (MNP) Analysis and Quantification to Assess Human Dietary Exposure

Eva Deschera , Cayla Brena, Cris Anthony R. Rabinob, Margaret Parka, Sakshi Patila, Risa Smitha , Giselle Sancheza, Alexis Marananc, Josiah Kingstona, Marcus Garcia a, Jorge Gonzalez-Estrellad , Matthew Campena , Eliane El Hayeka  

aUniversity of New Mexico-College of Pharmacy; bZuni High School; cAlamo High School, dOklahoma State University 

[bookmark: Labor_and_Delivery_Characteristics,_Mate]Microplastics and nanoplastics (MNPs) are now recognized as widespread environmental contaminants, with increasing evidence pointing to their presence in agricultural soils and food chains. Despite their growing detection, little is known about the extent to which MNPs accumulate in plant-based food sources that are regularly consumed by people worldwide. Rice and beans-staple crops in many global diets-have shown potential for MNP uptake, but current studies fall short of quantifying the levels humans might be exposed to through consumption. One of the significant roadblocks to accurate analysis lies in sample preparation: plant cell walls are difficult to break down using traditional MNPs digestion protocols, which employ lightly destructive chemical methods to preserve the structural integrity of MNPs. This study investigates the use of enzymatic digestion and diluted nitric acid (HNO₃) as pre-digestion methods, aiming to enhance the breakdown of plant tissues while preserving MNP integrity. We found that nitric acid was sufficient to break down rice, but beans required the introduction of enzymes (amylase, protease, cellulase, and pectinase). Initial data reveal the occurrence of polyethylene, polystyrene, polyvinyl chloride, and Styrene-Butadiene Rubber in estimated total mass concentrations above 100 mg/kg per dry weight. By developing a more effective pre-treatment approach and quantifying MNPs in rice, beans, fruits, and vegetables, this research aims to determine human exposure through diet. 
Abstract #6
Intrinsic Aerobic Capacity Confers Cardiac Resilience to Inhaled Nanoplastic Induced Inflammatory and Fibrotic Signaling
Prabhatchandra Dube 

University of Toledo

[bookmark: Variation_in_Methylmercury_Elimination_D]Introduction: The Great Lakes are an increasingly recognized reservoir of micro- and nanoplastics (NPs), which can persist in aquatic environments, enter the food web, and become aerosolized, creating potential inhalational exposure routes for surrounding populations. Inhaled NPs may promote systemic inflammation, oxidative stress, and tissue remodeling relevant to cardiovascular injury. Because intrinsic aerobic capacity reflects underlying differences in mitochondrial function, inflammatory regulation, antioxidant defenses, and cardiac stress adaptation, it may be an important determinant of resilience to environmental stressors. However, whether higher intrinsic aerobic capacity protects against NP-induced cardiac remodeling remains poorly understood. 

Objective/Hypothesis: We tested whether intrinsic aerobic capacity modifies cardiac inflammatory and fibrotic responses to short-term inhalation of NPs. We hypothesized that high-capacity runner (HCR) rats would exhibit greater cardiac resilience, reflected by attenuated inflammatory and extracellular matrix remodeling responses, compared with low-capacity runner (LCR) rats. 

Methods: Male LCR and HCR rats (6 months old; n=6/group) were exposed to aerosolized polystyrene NPs (50 nm; 200 µg/mL) or saline control for 5 consecutive days (1 hour/day). Hearts were harvested 24 hours after the final exposure, and left ventricular tissue was analyzed. Gene expression of inflammatory markers (IL-6, IL-1β) and extracellular matrix remodeling/fibrotic markers (MMP2, COL1A1, COL3A1) was quantified by qPCR. Group differences were analyzed using ANOVA. Results In left ventricular tissue, NP exposure significantly increased IL-1β expression in LCR rats (1.46 ± 0.10 vs. 1.01 ± 0.07-fold change, p<0.05), with no significant effect on IL-6. MMP2 expression was unchanged across groups. NP exposure also increased left ventricular COL1A1 expression in LCR rats (1.69 ± 0.11 vs. 1.23 ± 0.07, p<0.01), whereas HCR rats demonstrated a relative reduction in COL1A1 expression following NP exposure (0.86 ± 0.05-fold change, p<0.0001). COL3A1 expression remained unchanged. 

Conclusion: Short-term inhalation of NPs induces left ventricular pro-inflammatory and extracellular matrix remodeling responses in rats with low intrinsic aerobic capacity. In contrast, high intrinsic aerobic capacity was associated with an attenuated fibrotic response, suggesting that aerobic fitness may confer cardiac resilience to inhaled environmental nanoplastic exposure. These findings highlight intrinsic fitness as a potential modifier of cardiovascular susceptibility and resilience in the context of emerging airborne environmental pollutants.
Abstract #7
 
Comparing Microplastic Emissions from Residential Washers and Dryers: Are Washing Machine Filters Enough?
 
Katherine Evans, Kervelle Baird, Elise Granek  
 
Portland State University 
 
Microplastics are pervasive pollutants found globally, including in animal and human tissues. They affect animal behavior, cause malnutrition, and impair navigation. In humans, microplastics may be linked to neurodegenerative diseases, immune disorders, infertility, and certain cancers. Identifying the source of microplastics is a critical step to effectively addressing their presence in the environment. Microfibers, a common form of microplastic found in aquatic systems, likely originate from laundry effluent. This project is a side-by-side comparison of the mass, type, and count of microfibers emitted from washing machines and dryers in 27 residential coastal households over the course of one month.  
Microfibers were captured using Fitrol filters and 100-micron mesh bags attached to residential washing machines and dryer vents, respectively and are being processed. Strict contamination protocols are observed, including 2-micron filtered reagents, procedural and spiked blanks, orange cotton lab coats, and laminar flow hood use for sample processing. All filters and petri dishes are triple rinsed with 2 micron filtered DI water. 25 mg subsamples are digested with KOH for 24 hours at 40 °C, with surfactant to enhance fiber separation. Samples are further subsampled (to aid in counting) and filtered onto pre-washed 5-micron polycarbonate filters for visual microscopy analysis. Dry weight and count are measured, and fibers are randomly chosen for micro-FTIR analysis to confirm polymer type.  
This study is quantifying and comparing microfiber emissions from residential washers and dryers per load and at the level of the communities. Understanding household contributions to microfiber pollution can inform policy development and mitigation strategies. 
Abstract #8
Influence of Cardiopulmonary Bypass on Microplastic Burden in the Cardiovascular Tissue Bank
Angelo Giannopoulos, BS1, Tim Casilli, BS1, Samantha Shellen, BA1, Ahmet Gurcan, MS2, Karen Jones Smith, MS3, Andrew Jones, MD4, James McGrath, PhD2, Mark Marinescu, MD3 
1University of Rochester School of Medicine and Dentistry, 
2University of Rochester School of Engineering, 
3University of Rochester Medical Center, 
4Cleveland Clinic Foundation 

Introduction: The presence of microplastics in the surgical environment, including during cardiopulmonary bypass (CPB), raises concerns about their potential impact on patient health. Microplastics have been detected in various human tissues and fluids, including blood samples from patients undergoing cardiac surgery. These particles can induce endothelial cell toxicity, promote oxidative stress, and alter coagulation dynamics, potentially exacerbating cardiovascular conditions. Because of this risk, CPB induced contamination of patient blood is of interest. Here we present a pilot study investigating.
 
Methods: Fifteen patients undergoing elective cardiac surgery at the University of Rochester Medical Center were enrolled in our study. 5 mL blood samples were collected before surgery, during surgery from the CPB arterial and venous lines, and 24 hours after surgery. Blood samples were dissolved with KOH solution to isolate inorganic material, nanomembrane technology detected microplastic burden in the sample, and the subtypes of microplastics identified using Raman spectroscopy and gas chromatography-mass spectrometry. The results were then used to compare pre- and post-CPB microplastic content in patient’s blood.

Results: 12 males and 3 females were enrolled in the study with 13 of 15 patients self-identifying as White. The mean age was 65 years old (±10). 7 patients underwent coronary artery bypass grafting, 8 underwent valve repairs or replacements, and 3 received aortic root replacements. The average procedure length of time was 4 hours and 28 minutes (±1h43min). Quantitative analysis and categorization of microplastic particles are ongoing.

[bookmark: Adverse_Social_Determinants_of_Health_Du]Conclusion: This represents a first-of-its-kind pilot study on the burden of microplastics introduced by CPB. Further research is required to elucidate the role microplastics may play in post-operative course and long-term outcomes for surgical patients.
Abstract #9
Low Concentration Nile Red Stain for Respirable Airborne Microplastics
Anthony Gonzalez 

University of Rochester

[bookmark: Challenges_and_Strategies_for_Recruiting][bookmark: Environmental_Health_Ambassadors_(EHA):_]Plastics of varying sizes are omnipresent in the environment, derived from synthetic textiles, food packaging, automotive parts, and building materials. Microplastics (MPs) are smaller than 5 mm in their largest dimension. Our focus is evaluating airborne exposures to respirable MPs in the Rochester area in comparison to what is found in Lake Ontario and its tributaries. The potential health risks of MP vary by route of exposure, size, and surface chemistry which can lead to inflammation, reproductive injury, and exposure to harmful additives.
Abstract #10

The Materials & Metrology Core (MMC): Reference Materials and Validated Methods for Reproducible Microplastics Research 

Ahmet Gurcan 

University of Rochester

[bookmark: Elucidating_the_role_of_IDO1-dependent_t]Microplastics research is hampered by a lack of standardization: laboratories collect, prepare, image, and count particles using different methods, making results difficult to compare. Within the Lake Ontario Center for Microplastics (LOMP), the Materials & Metrology Core (MMC) addresses this gap as a centralized source of both reference materials and validated measurement methods. The MMC fabricates and distributes QC-verified microplastic particles and fibers (polystyrene, PET, nylon, polyethylene) across defined size fractions, supplies silicon nanomembranes and devices, and issues a Certificate of Analysis for each material. A standardized pipeline—membrane capture, fluorescent staining, optical imaging, Raman, SEM/EDX, and bulk ICP-MS—characterizes particle size, morphology, and elemental composition. The Small Particles Task Force (SPTF), a trainee sub-group of the MMC, tests lab-to-lab reproducibility by running shared reference samples across member labs; this work established that vacuum filtration outperforms spin filtration for particle retention and defined best practices for dispersion and contamination control. ICP-MS further revealed metal contamination introduced by cryomill tubing. Together, these efforts give the consortium traceable materials, consensus protocols, and shared instrument access that make microplastics measurements rigorous, reproducible, and comparable across laboratories.
Abstract #11
Physicochemical Transformation and Degradation of Post-Consumer Plastics under Changing Environmental Conditions

Natalie Hernandez1; Sydney VanWinkle2; Maria Kazour1; Mira Gosh1; Steven Day3; Nathan Eddingsaas4; Matthew Hoffman5; Christy Tyler1

1Thomas H. Gosnell School of Life Sciences, RIT, Rochester, New York, United States 
2Golisano Institute for Sustainability, RIT, Rochester, New York, United States 
3Kate Gleason College of Engineering, RIT, Rochester, New York, United States
4School of Chemistry and Materials Science, RIT, Rochester, New York, United States
5School of Mathematics and Statistics, RIT, Rochester, New York, United States

[bookmark: Environmental_Stress_During_Pregnancy_Sh]Plastic pollution is prevalent globally, yet the transport, transformation, and ultimate fate of plastics in freshwater systems remain poorly understood. These knowledge gaps persist partly due to the complex series of physicochemical processes plastics undergo in the environment, including biotic and abiotic weathering, biofouling, and chemical oxidation. The rates at which plastics degrade into microplastics might also depend on environmental conditions that vary seasonally and with long-term environmental change. To address this gap, we incubated three plastic types (post-consumer polypropylene (PP) wrappers, cellulose acetate (CA) cigarette butts, virgin polystyrene sheets) in a full-factorial batch experiment using in-lake mesocosms at ambient, increased temperature, decreased pH, and increased temperature + decreased pH conditions for 135 d. Plastics were collected at regular intervals to evaluate their physicochemical transformations (degree of oxidation, elasticity/strength, surface damage, settling velocity). Water column samples were taken to assess fragmentation via microplastic abundance. Preliminary analyses identified PP microplastics accumulating within the ambient water column beginning at 30 d and CA microplastics at 60 d, suggesting that timing of fragmentation and persistence in the water column is polymer specific. Ongoing work will clarify the influence of environmental conditions on plastic physicochemical transformations and production of microplastics to inform modeling of plastic movement in freshwater systems and improve risk assessment.
Abstract #12
Modeling the Transport of Plastic Pollution in the Great Lakes
Matthew Hoffman, Christy Tyler 

Rochester Institute of Technology

Sampling for plastic pollution is very time and labor intensive, so it is not practical to sample enough to characterize the distribution of plastic in the lake. Computational models can simulate this heterogeneous distribution and give important insight into the fate of plastic. This is a crucial step for understanding the exposure of different ecosystems to microplastic (MP). This poster will discuss efforts to model three-dimensional transport of MP with a focus on Lake Erie and Lake Ontario. 
Abstract #13

Direct Intravenous Exposure as a Source of Micro- and Nanoplastics in Bone Marrow 
Megan Jamison Hart 

Ohio State University

Micro- and nanoplastics (MNPs) have been increasingly detected in human tissues, yet the routes of introduction remain poorly understood. Inhalation and ingestion have been identified as the primary routes for human exposure, with minor contributions through dermal absorption. However, an underexplored, but potentially import exposure route is the direct introduction through intravenous (IV) treatment, through which MNPs may bypass physiological barriers and directly enter circulation. This study modified a previously validated method for isolating MNPs from environmental samples and applied it to human tissue samples to investigate whether IV therapy leads to an introduction and accumulation of MNPs in human bone marrow. Two samples were collected from six patients receiving treatment for leukemia, one prior to the start of treatment and one after treatment had started. Two additional bone marrow samples and one blood sample were collected from patients who did not have leukemia and were not receiving treatment as disease free controls. The environmental method was modified for application on biological samples and validated using an additional blood sample collected from a patient receiving leukemia treatment and spiked with a known concentration of polystyrene nanospheres. MNPs were quantified using scanning electron microscopy (SEM) and polymer identification was done using optical photothermal infrared spectroscopy (OPTIR). The results revealed that MNP concentrations increased significantly following IV treatment in all six leukemia patients, with the total increase ranging from 1-5 particles/cell. The most abundant polymer types were polyamides, followed by rubbers and polyesters in both the pre- and post-treatment samples. More research is needed to determine the source of the MNPs, as the polymer distributions did not change meaningfully following treatment, and to determine whether accumulation is correlated with treatment length or volume, and whether this accumulation has any impact on treatment or disease outcomes.
[bookmark: Skim_milk_generation_at_home_for_chyloth][bookmark: Neonatal_Screening_Card_Proteomics_Revea]Abstract #14

Selective capture and recovery of microplastics using UiO-66/woody biomass aerogel composites 
Yuanye Jiang 
University of Wisconsin Madison

[bookmark: Unique_Transcriptional_and_Functional_Pr]Our research focuses on the creation of UiO-66/woody biomass aerogel composites. Various modification strategies can be applied to UiO-66 to adjust its physicochemical properties and surface activity, facilitating targeted interactions with different microplastics. In natural water bodies, multiple plastic pollutants often coexist. Due to their porous nature, aerogels can effectively trap and concentrate microplastics within their pores, promoting adsorption and removal. However, this process typically lacks selectivity, making the specific adsorption, classification, identification, and recovery of certain microplastics challenging. This is important for enabling specific analysis of certain plastic species and facilitating targeted recovery and treatment of plastic pollutants in complex environmental systems. By growing UiO-66 directly on the aerogel scaffold, we can achieve selective adsorption. UiO-66, a metal-organic framework, features a large surface area, excellent water stability, and strong structural and chemical tunability. Modifications such as metal doping, defect engineering, and surface functionalization can enhance its interactions and adsorption capacity for various plastics. For instance, polyethylene styrene (PS) and polyethylene terephthalate (PET), common plastics in aquatic environments, have distinct surface characteristics. PS, with aromatic rings and a nonpolar surface. Therefore, introducing additional aromatic or hydrophobic linkers into UiO-66 can enhance π-π and hydrophobic interactions with PS. PET contains ester and carbonyl groups, which can participate in hydrogen bonding. Therefore, hydroxyl or amino groups can be introduced onto UiO-66 to promote hydrogen-bond formation. In addition, defect engineering can be used to create missing-linker defects on the UiO-66 surface, thereby exposing coordinatively unsaturated metal sites that may interact with ester groups via Lewis acid interactions. Overall, the aerogel's porous structure captures microplastics, while UiO-66's tunable surface chemistry enables specific adsorption for different plastics. This approach enables targeted removal, recovery, and analysis of plastic pollutants in complex water systems.
Abstract #15

An Underappreciated Source of Atmospheric Microplastics: Lake Spray Aerosols

Caroline B. Lee,1; Rebecca L. Parham,1; Grace Young,1; Abbygail M. Ayala,1; Randi Libin-Straub,1; Andrew P. Ault1 

1Department of Chemistry, College of Literature, Sciences, and the Arts, University of Michigan, Ann Arbor, Michigan, United States 48109 

Atmospheric microplastics (MPs) are an area of increasing public health concern due to their widespread presence and environmental persistence. Atmospheric MPs are considerably smaller than many aquatic or terrestrial MPs, and can be harmful when inhaled, depending on how deeply they deposit in the respiratory tract. The health effects of atmospheric MPs are dependent on their physicochemical properties (e.g., size, shape, and chemical composition) and concentration in the atmosphere. Waterbodies are a source of atmospheric MPs produced via bubble-bursting from wave breaking. Although MPs have been found in both marine and freshwater environments at similar surface concentrations, previous studies have focused on laboratory and field investigations of MPs aerosolized from seawater. Furthermore, the considerable differences in overall ionic content, relative order of inorganic ion concentrations, and concentration of dissolved organic carbon make it challenging to directly compare freshwater and seawater emissions.  Herein, we determine the aerosolization factor (AF), or the fraction of particles moving from the aqueous to the aerosol phase, of MPs from synthetic and natural freshwater. A lake spray aerosol generator (LSA-G) generated aerosols from synthetic freshwater containing a mixture of polyethylene (PE), polypropylene (PP), and polystyrene (PS) MPs. The LSA-G mimics natural wave-breaking mechanisms to form bubbles that burst, producing aerosols. AF was calculated using the size distributions of MPs in the aerosol and bulk phases. The physicochemical properties of aerosolized MPs were investigated via simultaneous optical photothermal infrared and Raman (O-PTIR+Raman) spectroscopy. This method uniquely combines the vibrational information from IR and Raman spectroscopy methods with a spatial resolution necessary for studying individual atmospheric MPs in micrometer and nanometer size ranges. As freshwater is common near population centers globally, investigating MPs from LSA is essential to characterize this potential MP source and improve our understanding of human exposure to atmospheric MPs at a regional level.
Abstract #16
Fluorescence-based photothermal infrared spectroscopy methods for the detection of aerosolized microplastics and nanoplastics
Randi Libin-Straub, Wilson Chen, Abbygail M. Ayala, and Andrew P. Ault 
University of Michigan, Ann Arbor Department of Chemistry
Detecting and identifying microplastics and nanoplastics (MNPs), especially those with diameters less than 10 mm, is essential for understanding their impact on climate and human health; MNPs in this size range account for the great majority of atmospheric plastic particles. Microplastic (MP) studies have largely focused on characteristics of MPs with diameters greater than 10 mm, particularly studies focused on identification via single-particle vibrational spectroscopy. Vibrational spectroscopy identifies functional groups present in polymers, making it a powerful tool for MNP identification. There are limitations however: the signal in Raman microspectroscopy is overwhelmed by fluorescence, and traditional infrared (IR) spectroscopy has poor spatial resolution. Two recently developed fluorescence-based photothermal IR techniques can utilize MNP autofluorescence, enabling IR measurements of smaller particles. The first, fluorescence-guided optical photothermal infrared spectroscopy (FL-O-PTIR), provides targeted selection of fluorescent particles for IR analysis, significantly increasing throughput, especially in complex environmental mixtures. The second method, widefield fluorescence-detected photothermal IR (FL-PTIR), simultaneously collects the spectra of all points within a field of view. When IR light is absorbed, the localized heating causes changes in fluorescence intensity which are measured to produce a hyperspectral IR image. These methods also extend the measurable size range into the sub-micron regime, expanding vibrational spectroscopic identification to MNPs < 550 nm. This study is the first time that fluorescence-based PTIR methods identified aerosolized MNP particles. Spectra were collected from a variety of aerosolized MNPs, including polyethylene, polypropylene, and polystyrene, as well as proxies of atmospheric species. These results demonstrate the efficacy of these techniques for identifying fluorescent atmospheric MNPs in complex mixtures with improved size resolution, helping address the need for methods to identify sub-micron plastics in the atmosphere and broader environment.
[bookmark: Exploring_Pancreatic_Islet_Serotonin_and]Abstract #17
Assessing the effects of environmentally relevant microplastics on intestinal homeostasis and immunity
Rachel F. Lombardo1; Francisco De Jesús Andino2; Ashley Nelson3; Antti E. Seppo3; Kirsi M. Järvinen-Seppo1,2,3; Jacques Robert1,2 
1Department of Environmental Medicine and Public Health Sciences, University of Rochester Medical Center 
2Department of Microbiology and Immunology, University of Rochester Medical Center 3Department of Pediatrics, Division of Pediatric Allergy and Immunology, University of Rochester Medical Center, Golisano Children's Hospital

[bookmark: Stressors_and_Pregnancy_in_the_Context_o][bookmark: Intestinal_Commensal_Bacteria_Regulate_N]Microplastics (MPs) (1μm-5mm) are ubiquitous in the environment and exhibit a variety of different shapes and compositions. Although the biological effects of pristine microspheres at high concentrations (>1g/L) are well-characterized, more realistic MPs with variable sizes and irregular shapes at environmentally relevant concentrations have yet to be thoroughly investigated. MP exposure occurs via inhalation, dermal contact, and, most commonly, ingestion, with published studies estimating that humans consume up to five grams per week. One major source of oral MP exposure is the leaching from plastic packaging, persistently used in the food and beverage industry. The current study aims to explore the immunological outcomes associated with oral exposure to MPs of polymers commonly used in packaging. Specifically, our overall hypothesis is that the accumulation of realistic, irregularly shaped MPs (I-MPs) will drive perturbations in homeostatic functioning of innate immune cells and epithelial barrier disruption in the gastrointestinal tract. Ongoing studies include an in vivo model of the amphibian Xenopus laevis, which possesses a high degree of evolutionary immune conservation with humans, and an advanced in vitro human intestinal organoid model. Early stages of this project have focused on method development. Polyethylene terephthalate I-MP (<20 μm) can be reliably stained using Nile Red fluorescent dye and visualized by confocal microscopy. Preliminary results indicate that I-MPs are internalized by macrophages from Xenopus and those differentiated from a human monocytic cell line (THP-1), even at low concentrations (<1mg/L) and at lower frequencies (~10%) than pristine microspheres (~90%). Additional results from the intestinal organoid model indicate a dose-dependent reduction in transepithelial electrical resistance (TEER) after 24 hours of exposure to I-MPs, suggesting a perturbation of barrier integrity. Future studies will explore additional measures of immune modulation and barrier integrity to better understand the effects of these particles that billions of humans unknowingly ingest each day.

Abstract #18

A Py-GC x GC-TOFMS Framework for Differentiating Polyethylene from Lipid- and Protein-Rich Biological Matrices 
Cuizhu Ma, Huiping Deng, Khue Nguyen, Beizhan Yan 

Columbia University

Microplastics (MPs) and nanoplastics (NPs) have been detected in multiple human organs, yet accurate measurement in biological tissues remains a major challenge due to interference from lipid- and protein-rich matrices. Current analytical approaches often lack specificity, leading to potential misidentification of biological components as polymer particles. 

In this study, we develop and evaluate a pyrolysis comprehensive two-dimensional gas chromatography coupled with time-of-flight mass spectrometry (Py-GC x GC-TOF-MS)-based framework to discriminate polyethylene (PE) from complex biological tissues (brain and blood). A sequential matrix removal strategy was implemented, including controlled chemical digestion (10% KOH) and solvent-based lipid extraction (isopropanol and cyclohexane), to minimize interference while preserving polymer integrity. The effectiveness of lipid removal was assessed using fatty acid-derived fragments, while polymer identification relied on characteristic homologous alkene series. 

Results demonstrate that incomplete matrix removal leads to significant overlap between lipid-derived and polymer-derived signals, whereas optimized digestion substantially suppresses biological background and enhances the specificity of polymer detection. The presence of PE was confirmed by distinct pyrolysis signatures, including m/z 139 (RT=1039s/2.54s), which were absent in biological controls. 

[bookmark: “You’re_done_having_kids”:_Focus_Group_A]This work establishes a robust analytical framework for distinguishing polymeric materials from biological matrices and highlights the importance of integrating matrix removal strategies with mass spectrometric analysis. These findings directly address the critical need for standardized, reliable measurement tools for microplastics in human systems, aligning with emerging national research priorities aimed at understanding microplastic exposure and its health implications. 
Abstract #19

Plastic Pollution Pathways: Modular, Accessible Materials for Education and Engagement
Caitlin McConaghy1, Kaeti Stoss1, Becca Lauzon2, Jacob Anderson3, Autumn Potts2, Dina Markowitz2, Katrina Korfmacher2, Christy Tyler1  

1Rochester Institute of Technology
2University of Rochester
3New York Sea Grant

Plastic pollution is a complex problem requiring effective education and community engagement on multiple points in the plastic life cycle, including materials science, environmental input pathways, ecological impacts, and implications for human health. To address this, Rochester Institute of Technology’s Collaborative for Plastics and the Environment (CPE), along with many partners, is developing community engagement opportunities and educational resources on plastics in the Great Lakes Basin. As part of this effort, we have created and piloted “Plastic Pollution Pathways”, a series of interactive lesson plans and activities designed to introduce community members to macro and microplastics in the environment, including basic polymer chemistry, pollution sources, ecological impacts, and potential human health impacts. These activities are organized as recommended modular learning “pathways” based on themes or topics. Example pathways include the CASCADE (Community Action for Stormwater Cleanup and Debris Elimination) curricula, a partnership with New York Sea Grant and others that uses a community science approach for youth engagement with stormwater-derived plastic debris; and LOMP (Lake Ontario MicroPlastics Center) activities, a partnership between RIT and the University of Rochester focused on how different types of plastics enter and move through the Great Lakes ecosystems and how microplastics may affect human health under different environmental conditions. Standalone activities or lessons can be mixed-and-matched across recommended pathways, allowing users to explore topics through a flexible, "choose-your-own adventure" format. LOMP’s Community Engagement Core has worked to ensure these pathways meet the needs of varied audiences. We will present the design framework behind the modular pathways, focusing on strategies for making materials digitally accessible and applicable across audiences, educational settings, and interests.
[bookmark: Holotranscobalamin_concentrations_across]Abstract #20
Opening a Can of Worms: Microplastics, Nematodes, and the Hidden Plastic Crisis in Agroecosystems
Allisyn Miller

Oregon State University

[bookmark: Common_Hospital_Storage_and_Feeding_Cond]Low-density polyethylene (LDPE) films are one of the most pervasive applications of mulches in the world for modern agriculture. Seven decades of application have led to rapid accumulations of microplastics (<5mm) in agricultural soil systems. Yet, negative implications for soil health and invertebrate communities remain poorly understood. Caenorhabditis elegans (nematodes) serve as a sensitive indicator of soil health, while also conducting critical ecosystem functions like nutrient mineralization, regulation of microbial communities, and bioturbation of soil profiles. Alarming evidence has demonstrated that environmentally relevant concentrations of microplastics display toxicological effects in nematodes and induce oxidative stress responses resulting in reduced reproductive output, collectively having broader negative impacts to ecosystem function. This evidence has led to a critical re-evaluation of the use of LDPE mulch films in agroecosystems with high demands for biodegradable mulching materials among growers. This study aims to evaluate and compare the toxicological effects of LDPE mulch microplastics and alternative mulching products using nematodes as a model species. By quantifying reproductive fitness and survival across treatments and concentrations, this research will provide data to inform growers of alternative solutions with reduced ecological risk to soil communities.
Abstract #21
Identification of microplastics and additives with health and ecosystem impacts, from Lake Erie watershed and the Cuyahoga River via MALDI-MS and DART-MS

Luciana Rivera Molinaa; Robert Branda,b; Calum Bocheneka,b; Chrys Wesdemiotisc  

Department of Chemistry, The University of Akron, Akron, OH, 44325, USAa
Environmental Public Health Services, Cuyahoga County Board of Health, Parma, OH, 44130, USAa 
University of the Free State, Department of Soil and Crop Science, South Africac 

[bookmark: Advanced_phenotyping_of_pathogenic_Th2A_]Micro(nano)plastics have received increased attention as environmental contaminants due to their harmful effects on ecosystems and human health. Conventional extraction methods for microplastic analysis are often lengthy and complicated, resulting in the loss of important chemical components such as additives. In this study, we provide a complementary approach, utilizing matrix-assisted laser desorption/ionization (MALDI) and direct analysis in real time (DART) mass spectrometry (MS) techniques, with minimal extraction and sample preparation to preserve both polymer and additive information. MALDI-MS was applied to aqueous samples collected along the shores of Lake Erie and the Cuyahoga River, successfully identifying the base polymer(s) in the micro(nano)plastics content of these samples, which included polyethylene oxide (PEO), polypropylene oxide (PPO), polyethylene (PE), and polymethylmethacrylate (PMMA). Simultaneously, DART-MS was used to analyze macroplastics debris collected from the same locations, enabling sensitive detection of the additives and plasticizers that are likely leaching into the aquatic environment. DART-MS macroplastics analysis additionally revealed the presence of PE and PEO chains in the plastic litter, corroborating the MALDI-MS data from the water samples and providing strong evidence for contaminant transfer from discarded plastics to the aquatic environment. Finally, DART-MS analysis of the water samples showed additives and plasticizers matching those present in the litter. This study combined both MALDI-MS and DART-MS analysis for the first time, offering a more comprehensive assessment of the base polymer composition and associated additives. By minimizing extraction steps, this approach improves the detection of compounds often lost by conventional methods, ultimately providing deeper insight into microplastic pollution and its toxicological implications.
Abstract #22

Plasmid-Mediated Antimicrobial Resistance in Microplastic-Associated Biofilms Across Aquatic Systems.

1*Isaac J. Okyere; 2Chanistha Tiyapun; 1Aaron T. Ninokawa; 1Jennifer L. Goff 
*Presenting author 

1Department of Chemistry, SUNY College of Environmental Science and Forestry 
2Division of Environmental Science, SUNY College of Environmental Science and Forestry, Syracuse, NY, USA

[bookmark: Developmental_Timing,_Particle_Compositi]Microplastics are widespread in aquatic environments and support surface-associated microbial communities that can harbor antimicrobial resistance genes (ARGs). While ARGs have been widely reported in plastisphere biofilms, the plasmid types and mobility mechanisms organizing these genes across microplastic polymers remain incompletely resolved. To address this gap, we conducted a comparative metagenomic analysis of published microplastic-associated biofilms from freshwater, estuarine, and marine systems to characterize plasmid replicon diversity, predicted mobility, and ARG distributions across polymer types. Plasmid contigs were reconstructed from assembled metagenomes, classified by replicon type and mobility potential, and linked to ARGs using curated resistance databases. Taxonomic composition was assessed at the phylum level, and network analyses were used to examine co-occurrence patterns among plasmid mobility, replicon types, and ARG classes. Plastisphere communities varied across polymer types but were consistently dominated by Pseudomonadota. Conjugative plasmids were more frequently associated with polyethylene, polypropylene, and polyvinyl chloride. Network analyses indicated that conjugative plasmids connected a broader diversity of replicon types to multiple ARG classes than mobilizable or non-mobilizable plasmids. Inc-family replicons, particularly IncFIB and IncFII, carried the highest ARG loads, while several under-characterized rep_cluster replicons were also detected, indicating substantial unexplored plasmid diversity within plastisphere biofilms. Building on these findings, we are applying this plasmid-centric framework to a controlled microcosm study using microplastics incubated in water collected from the Mohawk River across a rural-urban gradient both before and after rainfall events. Metagenomic sequencing is being used to characterize microplastic-associated community and resistome features in the context of both land usage and a major weather event. This work establishes a mechanistic framework for examining how rainfall-driven disturbance and differential land usage may shape microplastic-associated resistomes, advancing environmentally grounded risk assessment of antimicrobial resistance in aquatic systems.
Abstract #23

Microplastic-PFAS Interactions and Potential Neuroimmune Effects in the Brain

Rosebell Onuma1,2, Francisco De Jesus Andino1, Rachel Lombardo1,2, Souvarish Sarkar2, Jacques Robert1,2 
 
1University of Rochester Department of Microbiology and Immunology, 
2University of Rochester Department of Environmental Medicine and Public Health Science 

[bookmark: Effects_of_Heat_Exposure_on_Birth_Outcom][bookmark: Post-Partum_Depression:_Developing_a_tra]Plastic pollution has emerged as a major environmental and public health concern. Microplastics (MPs), plastic particles ranging from 1 µm to 5 mm in size, have been detected across diverse ecosystems and increasingly within biological tissues of all organisms, including human organs such as the placenta, liver, lungs, and brain. Despite growing evidence of exposure, the biological mechanisms through which microplastics affect immune and neurological health remain poorly understood. Our previous work using the amphibian Xenopus laevis model demonstrated that environmentally relevant exposure to polyethylene terephthalate (PET) MPs with variable sizes (1-20 µm) and irregular shapes results in rapid bioaccumulation in developing tadpoles and impaired antiviral immunity. Specifically, exposure suppresses the expression of key immune genes and increases susceptibility to infection with Frog Virus 3 (FV3) (Cai et al., 2024). In recent preliminary studies, we detected approximately 10 µm PET MP fibers in the brains of exposed animals, suggesting that certain MPs may cross the blood brain barrier and accumulate within neural tissues. Emerging evidence further suggests that MPs may act as carriers for environmental contaminants. Persistent pollutants such as per- and polyfluoroalkyl substances (PFAS) may interact with MPs, potentially altering their environmental transport, bioavailability, and biological activity. We hypothesize that interactions between MPs and PFAS contribute to neuroimmune dysregulation in the brain by altering the function of astrocytes and microglia, key mediators of neuroinflammatory responses. To test this hypothesis, we will characterize physicochemical interactions between PFAS and environmentally relevant MPs (polystyrene, nylon 6,6, and polyethylene) using particle size and surface charge analyses. We will then evaluate biological responses in astrocyte and microglial cell models to determine whether combined MP-PFAS exposure alters cellular metabolism and immune signaling. Understanding how contaminant mixtures influence neuroimmune pathways is critical for assessing environmental health risks associated with microplastic pollution and persistent chemical exposures.
Abstract #24

Advancing the method for isolating and quantifying MNPs in human cerebrospinal fluid for Brain Waste Clearance Studies
Sakshi Patil1; Risa Smith1; Laurisa Barela1; Josiah Kingston1; Marcus Garcia1; Milad Mazloumi Bakhshayesh1; Rui Lui1; Tamara Howard2; Jessica Gross3; Jorge Gonzalez Estrella4; Shahani Noor2; Kiran Bhaskar2; Bill Shuttleworth2; Chad Cole2; Matthew Campen1; Andrew Carlson2; Eliane El Hayek1
1College of Pharmacy, University of New Mexico 
2School of Medicine, University of New Mexico 
3Clinical & Translational Science Center, University of New Mexico 
4Oklahoma State University

[bookmark: Quiet_Origins_of_Metabolic_Fate:_Vitamin]Micro- and nano-plastics (MNPs) have been detected in human feces, urine, blood, and various organs, raising concerns about human exposure and potential health implications. However, isolating and quantifying MNPs from complex biological matrices remains a major analytical challenge. Our team has made significant development by developing a novel approach to isolate and quantify MNPs from human tissues using advanced spectroscopic and microscopic techniques. The findings show significant MNPs accumulation in the human brain compared to the liver and kidney, raising concerns about brain waste management and potential toxic effects on the central nervous system (CNS) function. Method: Here, we assess the quantity and physicochemical properties of MNPs in human cerebrospinal fluid (CSF) using pyrolysis-gas chromatography-mass spectrometry (Py-GC-MS). The initial quantitative measurement was conducted on CSF samples (n=14) collected from a brain injury cohort. Results: Polymer concentrations ranging between 13.3 and 82.8 μg/ml were detected, with a mean of 22 μg/ml for the summed polymer concentrations. Conclusion: To validate our experimental approach, artificial cerebrospinal fluid (aCSF) spiked with known polymer standards will be analyzed to assess matrix interference removal and recovery efficiency. This study will help us advance the methodological precision to facilitate the implementation of accurate correlation studies with brain waste clearance and CNS pathologies.
Abstract #25
Spatial and Temporal Variation in Stormwater-Derived Debris Input to Lake Ontario
Alonso Ponce, Mira Ghosh, Jayson Kucharek, Christy Tyler, Matthew Hoffman  

Rochester Institute of Technology 

The spatial and temporal dynamics of stormwater-derived debris remain understudied, yet they offer critical insight into the transport of anthropogenic debris (AD)—particularly macroplastics (MaP)—into freshwater systems. In the Great Lakes region, urban stormwater runoff serves as a pathway for MaP mobilization, contributing to ecological and public health impacts. We evaluated precipitation, land-use, and seasonal conditions affecting the transport and accumulation of AD. We quantified debris inputs across Rochester, New York, using community-based debris audits and storm-drain debris input assessments conducted through the use of catch basin debris interception devices known as LittaTraps. LittaTraps were sampled roughly monthly beginning in May 2022. In addition, the role of intense precipitation and snowmelt events in input of debris to the stormwater system was assessed using pre- and post-event sampling. By comparing debris composition across diverse urban contexts and correlating these patterns with thaw and precipitation data, we identify key mechanisms driving MaP movement into stormwater infrastructure. While many items were degraded beyond categorization, when identification was feasible, tobacco products and food/beverage packaging were most common. The findings will aid in the development of models to predict stormwater debris input to freshwater systems and provide evidence to inform stormwater management and debris mitigation strategies.
Abstract #26

Linking Spatial, Temporal, and Compositional Variability of Microplastics to Human Exposure Risk and Potential Input Sources
Sophie Routenberg, Nathan Eddingsaas Mira Ghosh, Matthew Hoffman, Maria Kazour, Christy Tyler 

Rochester Institute of Technology

[bookmark: Pushing_Past_GDP_per_Capita:_Birth_Outco]Plastic pollution is a major environmental concern due to the widespread accumulation of plastic debris and persistence in nature. Microplastics (MPs), defined as particles smaller than 5 mm, have been detected across all major ecosystems, including the Great Lakes. Nearshore areas are of particular concern due to high human activity and the potential for direct human health exposure risks. While estimates exist for MP quantities entering the Great Lakes, limited data is available regarding polymer composition, size, shape, input source, temporal variability, and associated human health risks across different environmental matrices. We are investigating the spatial, temporal, and compositional variability of MPs in the nearshore region of Lake Ontario. Samples are collected from the water column, sediment, and fish tissue to assess environmental MP abundance and the potential for bioaccumulation. Selected fish species represent both benthic and pelagic habitats, and it is expected that the composition of MP found within their tissues will reflect what is found in their respective environments. Particles >50 µm were identified using optical microscopy, and polymers were validated using Fourier Transform Infrared Spectroscopy. By comparing MPs across size fractions, matrices, space, and time, this research provides a comprehensive understanding of plastic contamination along with the pathways and potential human health exposure risks.
Abstract #27

Atmospheric Modeling of Microplastics in the Great Lakes Region

Schellin, Anna1; Long, Xin2; Fu, Tzung-May2; Clough, Madeline3; Ayala, Abbygail3; Ault, Andrew3; McNeil, Anne3; Steiner, Allison1 

1Department of Climate and Space Sciences and Engineering, University of Michigan 
2School of Environmental Science and Engineering, Southern University of Science and Technology; Guangdong Provincial Observation and Research Station for Coastal Atmosphere and Climate of the Greater Bay Area 
3Department of Chemistry, University of Michigan 

Atmospheric microplastics (MPs) pose several unique risks to the environment and human health, yet little is known of their emissions and atmospheric concentrations on a regional level. Furthermore, MPs have the capacity for long-range atmospheric transport, but their removal is likely influenced by morphology. Here, we model the emissions, transport, and deposition of MPs in the atmosphere using a 3D atmospheric model with chemistry. We first consider several major sources of atmospheric MPs to build a bottom-up regional emissions inventory: traffic-derived MPs in the form of tire and brake wear particles, fibrous MPs shed from synthetic textiles, and the tilling-driven resuspension of MPs from treated agricultural soil. We use this source-based emissions inventory as input within the Weather Research & Forecasting (WRF) model to evaluate regional concentrations and removal, and track the microplastics categories for PM2.5, PM10, and fibrous MP size ranges. We include particle removal processes due to settling, surface uptake, and below-cloud scavenging. Settling and scavenging processes are size and shape dependent, and we approximate MPs from traffic and agricultural sources to be spherical, while fibrous MPs released from synthetic textiles require non-spherical parameterizations. Lastly, we are conducting seasonal simulations and evaluate our modeled concentrations with samples taken throughout the Michigan region. This research will enable us to better understand the extent to which local atmospheric MP concentrations are governed by human activity, particle morphology, removal mechanisms, and seasonal meteorology. 
Abstract #28

Particle Correlated Raman Spectroscopy as an Analytical Framework for Microplastics Characteristics 

Michelle Sestak 

HORIBA Instruments Incorporated

Accurate microplastics characterization requires analytical methods that provide chemically specific particle identification while preserving size, shape, and spatial context. Many commonly used spectroscopic approaches for microplastics analysis are constrained either by limited spatial resolution or by measurement strategies that do not preserve particle level correlation between physical and chemical properties. Infrared based techniques typically resolve particles at sizes on the order of ~10 µm, whereas confocal Raman microscopy, using visible wavelength excitation, enables chemically specific identification of individual particles down to the sub micron scale. Particle Correlated Raman Spectroscopy (PCRS) leverages this spatial resolution advantage by integrating automated optical particle imaging and detection with spatially registered Raman microspectroscopy in a particle centric analytical workflow. In PCRS, particles are first detected and segmented using optical imaging, enabling quantitative extraction of particle morphology metrics such as size, shape, and spatial distribution. Raman spectra are subsequently acquired at particle specific coordinates and compared against reference spectral libraries for polymer identification. All optical, morphological, spatial, and spectroscopic information is retained within a unified, correlated dataset, preserving direct linkage between physical particle characteristics and chemical identity. This poster focuses on the analytical principles, workflow design, and data structure underlying PCRS as applied to microplastics analysis, with emphasis on automation, traceability, and population level statistical interpretation. By enabling chemically specific particle identification at the sub micron scale while maintaining particle resolved context, PCRS extends Raman microscopy into a structured analytical framework aligned with the goals of reproducibility, chemical specificity, and data rich interpretation for freshwater microplastics research.
Abstract #29

Particle-Specific Effects on Placental Remodeling Following Inhalation of Micro- and Nanoparticles

Talia N. Seymore, Chelsea M. Cary, Laurie B. Joseph, Phoebe A. Stapleton 

Department of Pharmacology and Toxicology, Rutgers University

Micro- and nanoplastic particles (MNPs) are emerging environmental contaminants, yet it remains unclear whether their toxicities are distinct from other xenobiotic particles. Environmental pollutants, including MNPs and ultrafine particulate matter (UFP), have been detected in placental, fetal, and offspring tissues, highlighting direct cellular interactions. Gestational exposure to these particles is associated with fetal growth restriction, though the underlying mechanisms are not well understood. This study assessed placental development, morphology, and trophoblast invasion following maternal particulate inhalation. Pregnant Sprague-Dawley rats were exposed via whole-body inhalation from gestational day (GD) 5-20 to either polyamide-12 (MNP; 99.61 ± 1.04 nm, SMPS) at 9.21 ± 1.38 mg/m³ or nano-titanium dioxide (nTiO₂; UFP surrogate; 157.30 ± 1.85 nm, SMPS) at 9.54 ± 0.28 mg/m³. Control animals were not exposed. At GD20, placentas from male and female fetuses were collected, fixed, and analyzed using H&E staining and α-SMA immunohistochemistry. Maternal vessel remodeling in the metrial gland was graded (scale 1-5), and morphometric analyses of the labyrinth were performed. Statistical analyses included Student's t-test, two-way ANOVA, and Wilcoxon Signed Rank tests. Both exposures induced fetal growth restriction. MNP exposure did not alter placental zone or total area but significantly decreased maternal surface area. In contrast, nTiO₂ reduced labyrinth area by 10% and increased maternal surface area by 11%. Maternal blood space density increased in a sex-dependent manner following MNP exposure, whereas increases after nTiO₂ exposure were sex-independent. Fetal blood space area was unchanged in both groups; however, a significant interaction effect indicated sex-specific remodeling with MNP exposure. nTiO₂ exposure increased blood space number by 35%. Trophoblast invasion was significantly reduced following MNP exposure but enhanced after nTiO₂ exposure. Overall, although both particles induce fetal growth restriction, placental responses differ by particle type, underscoring the importance of identifying particle-specific mechanisms impacting maternal-fetal health.
Abstract #30

Atmospheric Deposition of Microplastics in Fresh Snow: Event-Resolved Evidence from the Rural Great Lakes St. Lawrence Corridor
Md Nayeem Khan Shahariar, Thomas M. Holsen, Abul B. M. Baki
Clarkson University

Atmospheric deposition represents a significant yet poorly characterized pathway for microplastic transport to freshwater systems in the Great Lakes region. This study presents snow-storm event-resolved microplastics abundance and morphological characterization in fresh snow collected during four storm events (2024-2025) across Clarkson University campus (Potsdam, NY,). Atmospheric wet deposition was additionally quantified using open beaker collectors during four subsequent storm events (2025-2026). Atmospheric beaker samples at an open-field site yielded consistent event-mean concentrations ranging from 112.0 to 122.4 items/L across four winter storms. Scooped snowpack concentrations ranged from 160 to 446 items/L across events. A single paired comparison at the open-field site between simultaneous atmospheric beaker and scooped samples suggested modest post-depositional accumulation (117.8 vs. 147.6 items/L), warranting systematic replication. HYbrid Single-Particle Lagrangian Integrated Trajectory model (HYSPLIT) 48-hour back-trajectory analysis revealed that the event characterized by air mass transit over the Great Lakes industrial corridor (February 2024) yielded the highest fine-particle fraction (< 150 µm: 49.8%), compared to events with stagnant or clean Arctic origins (16-19%), a difference confirmed by Kruskal-Wallis test (H = 132.6, p < 0.0001). Fibers were the dominant morphotype across all events. These findings indicate that air mass history influences the size composition of atmospherically deposited MPs at rural Great Lakes-adjacent receptor sites, with implications for the seasonal pulse of MPs delivered to the Raquette River watershed via snowmelt. This dataset represents the first event-resolved, trajectory-paired snow microplastics record from the rural northeastern United States.
Abstract #31
Microplastic Occurrence Across Treatment and Distribution at a Small Drinking Water Treatment Plant in Northern New York

Md Nayeem Khan Shahariar, Werssley Tinoda Matyukira, Thomas M. Holsen, Abul B. M. Baki

Clarkson University

Small conventional drinking water treatment plants serving rural communities remain understudied for microplastic removal mechanisms. A prior year-long study at the Potsdam Drinking Water Treatment facility documented variable overall removal (17±30%), with a mid-study transition from alum to PAC yielding more consistent performance, motivating closer investigation of sedimentation mechanics and distribution-network contributions under stable PAC operation. This follow-up study resolves the sedimentation process at finer spatial resolution: raw intake (39±39 items/L), mid-tank (18±5 items/L), post-sedimentation (12±4 items/L), and sludge (19±9 items/L), while extending monitoring into the distribution network (35±24 items/L) across seven monthly campaigns (July 2025-January 2026). Despite order-of-magnitude fluctuations in raw-influent loading, post-sedimentation concentrations remain within a narrow range, indicating the sedimentation stage buffers source-water variability; removal strengthens with higher influent loads (r = 0.69), suggesting concentration-dependent particle-floc interaction governs capture. However, distribution system abundances average 3 times post-sedimentation abundance, suggesting pipe-network recontamination may offset upstream treatment gains.
Abstract #32

Exposure to Aerosolized Nanoplastics Impairs the Aerobic Capacity and Exacerbates Pulmonary Injury in Low-Fitness Rats
Upasana Shrestha, Livia Bruni de Souza, Bivek Timalsina, Prabhatchandra Dube, Apurva Lad, Benjamin French, Lauren G. Koch, Andrew Fribley, David J. Kennedy, Steven T. Haller
University of Toledo College of Medicine and Life Sciences

Background: Every year, millions of pounds of plastic waste enter the Great Lakes. As these plastics fragment over time, they ultimately form microplastics (MPs) and nanoplastics (NPs). These tiny plastic particles can enter the surrounding atmosphere, where they may be inhaled and deposited in the airways, posing a growing threat to human respiratory health. Despite the growing concern, pulmonary health effects of NPs remain poorly understood, especially in vulnerable populations. Low intrinsic fitness may be associated with increased vulnerability to environmental stressors. 

Objective: We tested whether intrinsic fitness modulates susceptibility to inhaled nanoplastics by comparing low-capacity runner (LCR; disease susceptible) rats with high-capacity runner (HCR; disease resilient) rats following NP aerosol inhalation. 

Methods: LCR and HCR rats (6-months old; n=6/group) were randomized to NP aerosols (Polystyrene; 50 nm diameter) or saline via nose-only inhalation (1 h/day for 5 days). To assess the impact of NP inhalation on aerobic capacity, the rats underwent speed-ramped treadmill exercise test to exhaustion before and after exposure, and the running distance and time to exhaustion was recorded. Tissues were collected 24 h after the final exposure. Lung expression of inflammatory (IL-6, IL-1β), antioxidant (Pon2), and remodeling/fibrotic markers (Tgfβ1) was assessed by qRT-PCR. 

Results: Aerobic capacity of rats was significantly reduced in the low-aerobic fitness animals (LCR rats), displaying a clear exercise-intolerance phenotype after NP inhalation. High-aerobic fitness animals (HCR rats), on the other hand, showed a minimal change in their aerobic capacity after NP inhalation, suggesting a greater functional resilience. In LCR rats, NP inhalation significantly increased pulmonary inflammation, antioxidant and remodeling/fibrotic markers. On contrary, lungs expression of inflammation and remodeling/fibrotic markers were significantly downregulated in HCR rats. 

Conclusion: We found that exposure to nanoplastic-containing aerosols significantly impaired aerobic capacity in low fitness rats, but not in high fitness rats, and was associated with marked changes in pulmonary inflammatory and matrix remodeling gene expression. 
Abstract #33
Environmental Conditions Determine Biofilm Formation and Eco-toxicity of Plastics in Freshwater Lakes 

Sydney VanWinkle1, Maddox Bush3, Mira Gosh2, Natalie Hernandez2, Maria Kazour2, Steven Day3, Nathan Eddingsaas4, Andre Hudson2, Matthew Hoffman5, Christy Tyler2

1Golisano Institute for Sustainability, Rochester Institute of Technology, Rochester, New York, United States
2Thomas H. Gosnell School of Life Sciences, Rochester Institute of Technology, Rochester, New York, United States 
3Kate Gleason College of Engineering, Rochester Institute of Technology, Rochester, New York, United States
4School of Chemistry and Materials Science, Rochester Institute of Technology, Rochester, New York, United States
5School of Mathematics and Statistics, Rochester Institute of Technology, Rochester, New York, United States

Plastic pollution is a critical environmental crisis in freshwater ecosystems. In the Laurentian Great Lakes, abiotic drivers, including storm intensity, water temperature, and water pH are shifting alongside increasing inputs of plastic debris, with poorly understood interactive effects on organisms and ecosystem function. To evaluate how the interactive effects of changing environmental conditions and plastic pollution impact freshwater ecosystems, we are conducting complementary in vitro and in situ experiments. We hypothesize that differences in toxicity and biofilm formation will be polymer specific. Plastics were selected based on measured abundance in stormwater, the primary input pathway in the coastal zone of the Lakes. Post-consumer polypropylene (PP) wrappers and cellulose acetate (CA) cigarette butts, along with virgin polystyrene (PS) sheets were incubated using factorially designed in-lake mesocosms (“limnocorrals”) to test the impact of pH and temperature on biofilm characteristics, leaching, and toxicity to the model oligochaete Lumbriculus variegatus. Results suggest that biofilm formation and persistence varied by treatment and time, with similar patterns across polymers. Acute toxicity of mesocosm water increased following plastic addition but decreased over time. Together, these findings may suggest that environmental conditions alter the biological conditioning of plastics and their toxicological impacts, with impacts for organisms in the coastal zone and ultimately for ecosystem and human health.
Abstract #34
Whole-Cell Fluorescent Biosensors for Selective Detection of Microplastics
Zijinghai (Prince) Wang; Gang Fan

University of Rochester

Microplastics (MPs, <5 mm) arise from diverse anthropogenic sources, including food packaging and household products, and are now ubiquitous in the environment and human tissues. They have been detected in blood, liver, brain, and breast milk, heightening concerns about health effects and exposure. Robust MP quantification in native matrices remains difficult due to their diverse surface chemistries, compositional heterogeneity, and low abundance. Microscopy-based workflows using nonspecific fluorescent dyes (Nile Red) can generate false positives. Although Pyrolysis-Gas Chromatography-Mass Spectrometry (Py-GC-MS) is widely regarded as a gold-standard method, overlapping pyrolysis products from lipids and polymers compromise MP detection accuracy in biological tissues. To address these challenges, we developed a whole-cell fluorescent biosensor for the targeted detection of specific microplastics. Using in vitro screening techniques, we evaluated biomacromolecule libraries against common microplastics, including polyvinyl chloride (PVC), polyethylene terephthalate (PET), and polycaprolactone (PCL). Binding affinity and specificity were quantitatively assessed using the Langmuir isotherm adsorption model, and biomacromolecules with the highest binding affinities were identified. Furthermore, a plastic-binding biomolecular construct was displayed on engineered Escherichia coli, incorporating a fluorescent reporter to enable visualization and optical detection of the targeted microplastic particles. This strategy enables future multiplex detection of microplastics and offers fundamental insights into biotic-abiotic interactions, helping to address real-world environmental challenges.
Abstract #35
Making Waves: Middle- and High-School Student Investigation of Sodus Bay Microplastics
Elizabeth (Molly) Wilson, April Luehmann

University of Rochester

How can we engage youth in engaging with the problem of microplastics? 

When learning is anchored in complex real-world problems that connect to their unique experiences and community, youth are more likely to become engaged in and internalize learning (Luehmann et al., 2024). This study followed classes of 8th- and 12-grade students who investigated whether microplastics were present at their local beach, possible health effects, and determined how they could advocate for change in their community. The students worked with local researchers and community experts in order to learn how to effectively collect samples and then crafted their own questions and protocols in order to test their hypotheses regarding presence and types of plastic found in Sodus Bay. We share their process and results in order to open conversation about the powerful effects seen when youth are positioned and recognized as scientists.



Abstract #36
Scout: Real-Time Microplastic Sensor 

Beckett Colson1, Natalie Hernandez2, Anna Michel1, Christy Tyler2

1Woods Hole Oceanographic Institution 
2Rochester Institute of Technology

Microplastics have been detected nearly everywhere, from the deepest parts of the ocean to our drinking water, sparking growing concern about their potential impacts on ecosystems and human health. Unfortunately, current analytical techniques for detecting microplastics are labor-intensive, require expensive equipment, and can be susceptible to contamination. These challenges make it difficult to answer key questions about the prevalence, fate, and impacts of microplastics in the environment. We have developed Scout, a sensor that can detect microplastics directly in water, with the goal of overcoming many of these challenges and enabling continuous, automated measurements in situ. Scout uses impedance spectroscopy to measure the electrical characteristics of particulates as they pass a series of electrodes in a flow cell. Plastics have significantly different electrical characteristics than most natural materials, and biological materials (e.g., zooplankton) can readily be identified using the raw data. Using the electrical impedance measurements, the instrument can count, size, and classify particles in water, with the data displayed in real-time. We have made many upgrades to Scout, including improved sensitivity, an expanded salinity range, reduced cost, greater robustness, enhanced data interpretation, broader material identification capabilities, and increased flow rate. We envision using this technology for applications requiring broader spatial and temporal resolution, such as monitoring microplastics in stormwater runoff or mapping the distribution of microplastics in a riverine system. Through a new collaboration between researchers at the Woods Hole Oceanographic Institution and Rochester Institute of Technology, we are evaluating Scout's field performance in Lake Ontario and neighboring waterways.



Abstract #37
A Suggested Approach for Understanding Micro/Nanoplastic Size Distribution in Water Samples
Teagan Horan

SiMPore

Kooi and Koelmans (2019) is often cited as a simplified model describing the relationship between microplastic (MP) size and abundance in fresh and tap waters. The present study evaluates the suitability of the Kooi and Koelmans model for describing the relationship of ≤ 10 µm and smaller MPs to their abundance. A preliminary framework is proposed for modeling the relationship across the Micro/Nanoplastic size and abundance ranges.
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