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Christopher L. Wirth (CLW) 
Chemical and Biomolecular Engineering   (phone)  216-645-3023  

Macromolecular Science and Engineering (courtesy) (email)  wirth@case.edu  

Case School of Engineering    (web)  wirthlab.org 

Case Western Reserve University   (blueky) @wirth-lab.bsky.social 

Cleveland, OH      (linkedin) linkedin.com/in/colloidsrcool 

 

Highlights 

o Graduate Degrees Awarded: 3 PhD (Sherwin-Williams, Momentive, Dow), 5 MS Thesis 

o Research Team: 3 PhD, 2 Postdocs 

o Publication record summary: Thirty-four (34) published refereed journal articles, one (1) 

provisional patent. Twenty-four (24) published papers from independent career, one (1) in 

revision, and three (3) in preparation. Thirty-two (32) invited seminars. 

o Research support summary: $2.8M Research Funding for CLW, $5.0M Total 

o National Science Foundation CAREER Award, 2018 – 2023 

o Teaching: Consistently high teaching evaluations across undergraduate, graduate, core, and 

elective courses. New teaching modalities and content developed to reach non-traditional 

students. Evidence for high quality teaching at two institutions. Received Nord Grant in 2022 

for classroom innovation. 

o Leadership: Chair of Programming for Area 01C Interfacial Phenomena of the American 

Institute of Chemical Engineers (AIChE). Cluster Lead in Sustainable Manufacturing and 

Materials for the CWRU Interdisciplinary Science and Engineering Building (ISEB). 

o Mentorship: Nominee for John S. Diekhoff Award for Excellence in Graduate Mentoring and 

J. Bruce Jackson, MD, Award for Excellence in Undergraduate Mentoring 

 

Research Summary 

Our lab is focused on complex fluids, colloids, and interfacial science, all of which are materials 

or phenomena profoundly relevant to coatings, food, chemical products, and batteries. The 

approach our lab takes bridges fundamental science to applied technology, seeking to develop new 

knowledge facilitated through novel experiments and theoretical tools. The common thread 

through our projects is material systems comprised of nano- 
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Appointments 

September 2024 - Visiting Research Scientist - Sabbatical 

Dow Packaging & Specialty Plastics & Hydrocarbons 

The Dow Chemical Company 

July 2022 -  Associate Professor 

Chemical and Biomolecular Engineering Department 

Macromolecular Science and Engineering Department (Courtesy) 

Case School of Engineering 

Case Western Reserve University 

2020 to 2022  Assistant Professor 

Chemical and Biomolecular Engineering Department 

Case School of Engineering 

Case Western Reserve University 

2014 to 2019  Assistant Professor 

   Chemical and Biomedical Engineering Department 

Washkewicz College of Engineering 

   Cleveland State University 

2013 – 2014  Postdoctoral Scholar 

   Chemical Engineering Department 

   Soft Matter, Rheology, and Technology Laboratory 

   KU Leuven 

   Mentors: Jan Vermant (ETH Zurich) and Michael De Volder (Cambridge) 

2012   Research Chemist 

   Insight Group - Automotive Coatings 

Coatings Innovation Center 

PPG Industries, Inc. 

   Mentors: Kevin Gallagher (PPG) and Shelley Anna (CMU) 

 

Education 

2012   PhD in Chemical Engineering 

   Carnegie Mellon University (CMU)  

Mentors: Dennis C. Prieve and Paul J. Sides 

2007   BS in Chemical Engineering 

   University at Buffalo, The State University of New York 

 

Honors and Awards 

2024  John S. Diekhoff Award for Excellence in Graduate Mentoring (Nominee) 

2024  American Chemical Society Principal Investigator Development in Sustainability Award 

2024  J. Bruce Jackson, MD Award for Excellence in Undergraduate Mentoring (Nominee) 

2022  Nord Grant Recipient 

2022  John S. Diekhoff Award for Excellence in Graduate Mentoring (Nominee) 

2021  John S. Diekhoff Award for Excellence in Graduate Mentoring (Nominee) 

2018  CSU Faculty Merit Recognition Award 

2018 National Science Foundation CAREER Award 

2017 American Chemical Society Doctoral New Investigator Award 

2012 Ken Meyer Award for Excellence in Graduate Research  



CL Wirth - CV - 3 (updated: February 2025) 

 

2012 Robert R. Rothfus Graduate Fellowship  

2011 Roy W. Weiland Graduate Fellowship  

2011 Carnegie Institute of Technology Bertucci Graduate Fellowship  

2009    Elected President of the Chemical Engineering Graduate Student Association 

2007 Achievement Rewards for College Scientists 
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2015 
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30)  Engineered Polypeptides as a Tool for Controlling Catalytic Active Janus Particles# 

MW Issa*, D Calderon*, O Kamlet*, S Asaei*, JN Renner, and CL Wirth, ACS Applied 

Engineering Materials 1 (8), 1983-1996 

29)  Catch like Adhesion of Red Blood Cells to Laminin in Sickle Cell Disease U Goreke*, 

S Iram*, G Singh, S Domínguez-Medina, Y Man, A Bode, R An, JA Little, CL Wirth, M 

Hinczewski, and UA Gurkan, bioRxiv preprint 2022.11.12.515898, Biophysical Journal 

(2023) 

28)  Surfactant Induced Catastrophic Collapse of Carbon Black Suspensions used in Flow 

Battery Application KJ Lee*, M Das, M Pitell*, and CL Wirth, arXiv preprint 

arXiv:2209.12125, Journal of Colloid and Interface Science. 2023 Mar 1;633:712-22. 

27)  Three-Dimensional Sag Tracking in Falling Liquid Films MW Issa*, H Yu*, MC 

Roffin, SV Barancyk, RM Rock, JF Gilchrist, and CL Wirth, Langmuir (2022), 38, 38, 

11581–11589 

26)  Anisotropic colloidal particles near a boundary# J Yan and CL Wirth, Journal of Applied 

Physics (2022) 131 (15), 150903. 

25) Elastic-Scattering Measurements of Single, Oriented, Optically Trapped Particles JA 

Arnold, A Kalume, H Yu*, CL Wirth, G Videen, and YK Pan, Journal of Quantitative 

Spectroscopy and Radiative Transfer (2022) 108223 

24)  Scattering Morphology Resolved Total Internal Reflection Microscopy (SMR-TIRM) 

of Colloidal Spheres# J Yan*, D Efremenko, AA Vasilyeva, A Doicu, T Wriedt, and CL 

Wirth, Computational Mathematics and Modeling (2021): 1-8 

23) DLVO Energy Landscape of a Janus Colloid with a Non-Uniform Cap Thickness S 

Rajupet*, A Rashidi*, and CL Wirth, Physical Review E (2021) 103, 032610 

22) Influence of PEG on the Clustering of Active Janus Colloids M Kalil*, NR 

Baumgartner*, MW Issa*, SD Ryan, and CL Wirth, arXiv preprint arXiv:2101.06206 

(2021), Colloids and Surfaces A: Physicochemical and Engineering Aspects, 627:127191 

21) Developing Scattering Morphology Resolved Total Internal Reflection Microscopy 

(SMR-TIRM) for Orientation Detection of Colloidal Ellipsoids A Rashidi*, S 

Domínguez-Medina, J Yan*, D Efremenko, AA Vasilyeva, A Doicu, T Wriedt, and CL 

Wirth, Langmuir (2020) 36 (43), 13041-13050 

20) Single and Ensemble Response of Colloidal Ellipsoids to a Nearby AC Electrode J 

Yan*, A Rashidi*, CL Wirth, Colloids and Surfaces A: Physicochemical and Engineering 

Aspects (2020), 606:125384 

19) Efficient Sizing of Single Layer Graphene Oxide With Optical Microscopy Under 

Ambient Conditions Q Luo*, CL Wirth, EB Pentzer, Carbon (2020) 157, 395-401 

18)  Influence of Cap Weight On the Motion Of A Janus Particle Very Near A Wall A 

Rashidi*, S Razavi, and CL Wirth, Physical Review E (2020) 101, 042606 

17)  Charged Nanoparticles Quench the Propulsion of Active Janus Colloids MW Issa*, 

NR Baumgartner*, M Kalil*, SD Ryan, and CL Wirth, ACS Omega (2019) 4, (8), 13034-

13041 

16)  A Light Scattering Model for Total Internal Reflection Microscopy of Geometrically 

Anisotropic Particles A Doicu, AA Vasilyeva, DS Efremenko, CL Wirth, T Wriedt, 

Journal of Modern Optics (2019): 1–13 

15) Purification and Assembly of DNA-Stabilized Boron Nitride Nanotubes into Aligned 

Films VR Kode*, ME Thompson*, C McDonald*, J Weicherding*, T Dobrila*, PS Fodor, 

CL Wirth, G Ao, ACS Applied Nano Materials (2019) 2, (4), 2099-2105 
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Invited Seminars (*student, $keynote) 

32) Stability, Rheology, and Electrical Properties of Carbon Black Slurries for Flow 

Batteries 

CL Wirth; Department of Chemical and Biomolecular Engineering, Lehigh University, 

November 2024 

31) Interactions, dynamics, and rheology of crowded colloidal suspensions 

CL Wirth; National Renewable Energy Laboratory, November 2024 

30) Watching Paint Dry: Noninvasive Detection of Defects in Coatings 

CL Wirth; Dow Performance Materials & Coatings, November 2024 

29) Stability, Rheology, and Electrical Properties of Carbon Black Slurries for Flow 

Batteries 

CL Wirth; Department of Material Science and Engineering, West Virginia University, 

October 2024 

28) Anisotropic Colloidal Particles near a Boundary 

CL Wirth; Department of Chemistry, Case Western Reserve University, September 2024 

27) Watching paint dry: Non-invasive detection of defects and skinning in drying 

complex fluids 

CL Wirth; Ohio Soft Matter Meeting, May 2024 

26) Anisotropic colloidal particles near boundaries 

CL Wirth; University of Edinburgh, IIE Seminar, June 2023 

25) Dynamics of multiphase fluids: Applications in sagging films and flowing suspensions 

CL Wirth; Dow Industrial and Consumer Films, April 2023 

24) Anisotropic colloidal particles near boundaries 

CL Wirth; Department of Chemical Engineering, 
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15) Measuring the Dynamics of Colloidal Particles with Evanescent Wave Scattering 

 CL Wirth; Louisiana Consortium for Neutron Scattering, Louisiana State University, 

January 2020 

14) Complex Colloidal Particles Near Boundaries 

 CL Wirth; Department of Physics, Wayne State University, October 2019 

13) Complex Colloidal Particles Near Boundaries 

 CL Wirth; Department of Chemical and Biological Engineering, Colorado School of 

Mines, September 2019 

12) Complex Colloidal Particles Near Boundaries 

 CL Wirth; Department of Chemistry, Cleveland State University, May 2019 

11) 
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20) John Mays, BS in Computer Science (2021 - present) 

19)  Matthew Pitell, BS in Chemical Engineering (2021 - present) 

18) Isabel Papenbrock Romero, BS in Chemical Engineering (2021 - 2022) 

17) Peter Howard, BS in Chemical Engineering (LSU, 2019) 

16) Tyler Leibengood, BS in Physics (YSU, 2019) 

15) Steven Bengele&, BS in Chemical Engineering (2019) 

14) Mandy Huynh, BS in Chemical Engineering (2019) 

13) Sarah Buchahine&, BS in Chemical Engineering (Honors, 2018 - 19) 

12) Kenneth Gregg, BS in Physics (University of Akron, 2018) 

11)  Naik Yusifi&, BS in Chemical Engineering (2018) 

10) Marissa Trivisonno&, BS in Chemical Engineering (2018 - 19) 

9) Marola Issa&, BS in Chemical Engineering (2018 - 20) 

8) TJ Markiewicz, BS in Biomedical Engineering (2017) 

7)  Payton Lewis&, BS in Chemical Engineering (Honors, 2017 - 18) 

6) Nandini Padaraju&, BS in Chemical Engineering (2017 - 2018) 

5) John Juchnowski&, BS in Chemical Engineering (2015 - 2017)  

4) Jason Wolf&, BS in Mechanical Engineering (2015) 

3) Ian Burns&, BS in Mechanical Engineering (2015) 

2) Richard Schmitt&, BS in Chemical Engineering (2015 - 16) 

1) William Ivancic&, BS in chemical engineering (2015 - 16) 

 

Students Supervised as Committee Member (&CSU student) ___________________________ 

21) Samuel Ojo, PhD ECIV 

20) Sogol Asaei, PhD ECHE 

19) Steven Vecchi, PhD EMAC 

18) Vincent Tam, PhD ECHE 

17) Lianna Johnson, PhD ECHE (graduated spring 2025) 

16) Maura Sepesy, PhD ECHE (graduated spring 2023) 

15) Jacob Hostert, PhD ECHE (graduated spring 2023) 

14) Siddharth Rajupet, MS ECHE (graduated summer 2021) 

13) Venkateswara Rao Kode&, PhD ChemE (graduated spring 2021) 

12) Blas Quiroga&, MS ChemE Thesis (graduated fall 2020) 

11) Sepehr Dejdar&, MS ChemE Thesis (graduated summer 2020) 

10) Adriaan Riet, PhD ChemE (graduated spring 2020) 

9) Jeremy Loss&, MS BME Thesis (graduated spring 2019) 

8) Kara Ufuoma&, MS ChemE Thesis (graduated summer 2018) 

7) Kevin Otto&, MS ChemE Thesis (graduated spring 2015) 

6) Tara Diba&, MS BME Thesis (CSU, graduated fall 2015) 

5) James Deyling&, MS ChemE Thesis (graduated fall 2016) 

4) Aaron Moran&, DRE ChemE (graduated 2018) 

3) Richard Schmitt&, MS ChemE (graduated 2018) 

2) Supriya Upadyay&, MS ChemE (graduated 2018) 

1) Claudine Lacdao&, MS ChemE (graduated 2017) 
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included Rowan University, University of Akron, Youngstown State University, and Louisiana 

State University. The goal of the program was to involve sophomore and junior physics and 

engineering majors in meaningful interdisciplinary research projects within soft matter science and 

engineering. 

 

2) ASEE/AIChE Summer School 2017: Attendee at the annual summer school for new 

Chemical Engineering faculty. Helped to develop instructional skills and long term goals, 

including development of a chemical product design course. The chemical product design course 

was central to one part of the Everyday Nano program (see 1.iii). 

 

1) Faculty Online Teaching and Design Course: Completed week-long workshop focused 

on online learning and course development. Workshop was administered by Cleveland State 

University Center for eLearning. 

 

External Research Support______________________________________________________ 

16) Amount $82,991 

Agency Sherwin-Williams 

Title Phase II: Noninvasive detection of skin formation on the free surface of bulk 

paint 

Role Lead PI 

Duration September 1st, 2024 – April 30th, 2025 

 

15) Amount $50,000 

Agency American Chemical Society Petroleum Research Foundation 

Title Sustainable Formulation of Packaging Materials: Films, Packaging, and 

Coatings 

Role Lead PI 

Duration August 1st, 2024 – May 31st, 2025 

 

14) Amount $76,780 

Agency NSF MDS Rely IUCRC 

Title Non-invasive detection of defects during coatings manufacturing 

Role Lead PI 

Duration January 1st, 2024 – December 31st, 2024 

 

13) Amount $20,258 

Agency Sherwin-Williams 

Title Noninvasive detection of skin formation on the free surface of bulk paint 

Role Lead PI 

Duration September 1st, 2023 – November 30th, 2023 
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12) Amount $350,000 

Agency National Science Foundation 

Title Measuring the non-uniform surface interactions experienced by a Janus 

particle 

Role Lead PI 

Duration September 1st, 2023 – August 31st, 2026 

 

11) Amount $95,778 

Agency Lubrizol 

Title Engineering Fluid Formulations to Improve Spray Cooling 

Role Lead PI 

Duration April 1st, 2023 – December 31st, 2023 

 

10) Amount $49,399 

Agency NSF MDS Rely IUCRC 

Title Non-invasive detection of defects during coatings manufacturing 

Role Lead PI 

Duration April 1st, 2023 – December 31st, 2023 

 

9) Amount $50,000 

Agency Lubrizol 

Title Determining the mechanism of demulsification for different chemical 

treaters 

Role Lead PI 

Duration March 1st, 2022 – November 30th, 2022 

 

8) Amount $2,815,000 (Wirth: $875,226) 

Agency Department of Energy 

Title Enabling Long Duration Metal Hybrid Redox Flow Batteries 

Role Co - PI 

Duration March 1st, 2021 – March 1st, 2024 

 

7) Amount $537,470 (Wirth: $233,447, + $10,110 as NSF REU supplement) 

Agency National Science Foundation – Fluid Dynamics 

Title GOALI: Collaborative Research: Non-invasive measurement of kinematics 

and rheology in a drying complex fluid 

Role Lead PI 

Duration January 1st, 2020 - December 31st, 2022 

 

6) Amount $16,394  

Agency PPG Industries 

Title Developing the Variable Angle Inspection Microscope (VAIM) to measure 

kinematics of drying paint 

Role Lead PI 

Duration June 1st, 2019 – December 31st, 2019 
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5) Amount $20,000 (Wirth: $10,000) 

Agency Cleveland Foundation 

Title Internet of Things (IoT) Enabled Chemical Analysis 

Role Co-PI 

Duration January 1st, 2019 – December 31st, 2019 

 

4) Amount $500,000 (+ $77,620 as NSF INTERN supplement) 

Agency National Science Foundation – Particulate and Multiphase Processes 

Title CAREER: Interrogating dense anisotropic colloidal suspensions with SMR-

TIRM 

Role Lead PI 

Duration September 1st, 2018 – August 31st, 2023 

 

3) Amount $61,181  

Agency PPG Industries 

Title Development of a Particle Based Non-Invasive Inspection Technique for 

Paint – Phase II 

Role Lead PI 

Duration January 1st, 2018 – December 31st, 2018 

 

2) Amount $110,000  

Agency American Chemical Society Petroleum Research Foundation 

Title Microstructure and Transport of Nanoparticle Laden Foams in Porous 

Media 

Role Lead PI 

Duration September 1st, 2017 – August 31st, 2020 (No cost extension) 

 

1) Amount $59,710  

Agency PPG Industries 

Title Development of a Particle Based Non-Invasive Inspection Technique for 

Paint – Phase I 

Role Lead PI 

Duration January 1st, 2017 – December 31st, 2017 

 

Pending External Proposals




