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Dr. Vladimir Alvarado 

In our spring newsletter this year, I commented on the trait of the period: uniqueness. 
I have to say that we have evolved to adaptation. UW has dedicated most efforts to 
maintain a balance between safety and the best educational experience under the cir-
cumstances. This is not an easy task. This daily exercise requires everyone’s energies 
above the norm. People are still suffering and consequences of the pandemic com-
pound to increased pressures. UW has managed to bring a fraction of the face-to-face 
experience back to campus, but online delivery is still a frequent mode. People have 
adapted and instructors continue to get better at it.  We continue to learn and cope 
with the challenges before us. We find solace in each other and I am certain that eve-
ryone’s resourcefulness will keep us in good spirits. We have a great community.  

 

In positive news, Molly DeLau, our Office Associate Senior, continues to develop new 
projects for everyone’s benefit. In concert with Prof. Saman Aryana, they continue to 
implement improvements in our graduate program. Dr. Joseph Holles is working 
hard at preparing us for the ABET review process next year, and excelling at it. The 
faculty and staff have redoubled efforts to continue with our main mission of educat-
ing the next generation of engineers. While students still struggle with limited regular 
interaction, instructors do their best to address their needs. There is much good news 
on the research side that will be reported in this newsletter. We are still pursuing re-
search activities, despite frequent changes in protocols, all intended to provide safety 
in the workplace. Please, take the time to check out the stories on new projects we are 
working on. For the first time, we have a selection of new electives, including Vaccine 
Manufacturing, among more to be offered in the spring. 

 

The Process Control and Instrumentation Engineering (PCI) minor is strong and our 
Professor of Practice, Dr. John Tatarko, continues to unfold the coursework in the 
program. Our department and the college as a whole benefits greatly from his efforts. 
New instrumentation is on its way and new possibilities will be made available in the 
assigned laboratories. PCI simulation software is now available to students. We are 
pursuing opportunities to enhance our interaction with industry and potentially bring 
experienced people to enhance our program further.  Dr. Tatarko continues to maneu-
ver through conditions at present to supply the best education possible.   

 

We are now investing time to make our Biomedical Engineering minor official. We are 
moving forward and hope to begin with fanfare during the next academic cycle. Mate-
rials Science and Engineering in its various forms continues to open opportunities. 
Dialogue with industry partners is being pursued and the 
weekly graduate seminar is as active as it can be under 
current conditions. 

Our students report here on the status of the student chap-
ters, AIChE and SWE. Many of our undergrad and gradu-
ate students are award-winners. Please join us to celebrate 
their accomplishments. Our Industry Advisory Board 
(IAB) is a committee that works with and supports us as 
always. We will hold our fall meeting online, given the suc-
cess of our spring meeting in the same format. The inter-
action with our IAB is a blessing we count on. 

Light comes after the dark. Please, take a few minutes to 
enjoy our Newsletter! 

Chemical Engineering Newsletter  



“Our test will have higher sensitivity than other rapid tests and will not require any sample preparation. The 
idea is to have an accurate, portable, on-site test with results within 15-20 minutes. This will allow rapid an-
swers while the patient is still present, enabling immediate intervention and treatment.”-Patrick Johnson 

September 14, 2020 

Two University of Wyoming researchers and a colleague recently received a grant to develop a diag-

nostic assay for SARS-CoV-2, the virus that causes COVID-19. They also will test for antibodies to 

the virus in human samples. 

Associate Professor Patrick Johnson and Assistant Professor Karen Wawrousek, both from the UW 

Department of Chemical Engineering, along with Professor Gerard Wall in the Department of Mi-

crobiology at the National University of Ireland Galway, received a little more than $236,000 for a 

one-year grant from the Health Research Board of Ireland. Johnson and Wall have been collaborat-

ing for the past several years, including when Wall received a Fulbright Scholarship to work with the 

Johnson Lab at UW in fall 2015. 

Johnson and Wawrousek will develop an assay that will be rapid -- approximately 15 minutes -- and 

portable with a hand-held, battery-operated device, while still being highly sensitive and specific. 

Meanwhile, Wall will produce antibody fragments for use in the detection of the virus that are more 

robust than the antibodies currently used in detection test kits. The antibody fragments will enable 

high sensitivity and reproducibility of the assay, and can be produced in large quantities.  

This type of assay will allow for testing 

in rural and remote areas, and on-site 

at airports, among other locations, 

Johnson adds. 

The project team will work with Noah 

Hull, Microbiology Laboratories man-

ager at the Wyoming Public Health 

Laboratory in Cheyenne, to test 

against known positive and negative 

samples to validate the assay. 

 

— UW Institutional Communications 

RSO AWARDS: MAY 2020 

UW RESEARCHERS, COLLEAGUE RECEIVE 
GRANT FOR COVID-19 TESTING 

The University of Wyoming Chemical Engineering 

department was recognized this past spring by 

receiving several RSO awards for its work within the 

College of Engineering and through its student 

chapters.  

The AIChE chapter (American Institute of Chemical 

Engineers) was recognized for its work to plan the 

Department Dinner and was nominated and award-

ed the RSO Event of the Year Award. Advisor and 

avid faculty member, Dr. Joseph Holles nominated 

the chapter for the award, so a huge thanks goes out 

to him!  

Dr. Holles also won the RSO Advisor of the Year 

Award for his invaluable guidance with the AIChE 

club. He's been a huge cheerleader for his students 

and the members of AIChE.  

Jacy Busboom, won an Officer of the Year Award for 

her work in SWE (Society of Women Engineers) to 

single-handedly plan the 2018 WOMENgineering 

conference. She is a valued member of the chapter 

for her dedication to empowering females in engi-

neering, and for all her hard work as the AIChE 

president.  

Julia Dickie was also awarded an Officer of the Year 

Award, as Joint Engineering Council representative, 

for all her hard work within the AIChE chapter.  

To my fellow department dinner committee mem-

bers, thank you all for your work in planning our 

event. I'm so glad we were able to pull it off (just in 

time for the campus closures, too!). The dinner was 

a huge success, and I hope it's something we can 

continue for years to come. 

 

— Julia Dickie, Dr. Joseph Holles and Molly DeLau  

MEDICAL STUDENT 
SCHOLARS SYMPOSI-
UM HIGHLIGHTS WYO-
MING WWAMI STU-
DENT RESEARCH 

Jesse Hinshaw, from Encampment, 

WY, is a graduate from the University 

of Wyoming Chemical Engineering 

department. He completed his Bachelor 

of Science  in Chemical Engineering in 

summer 2015 and completed his Mas-

ter’s degree in summer 2017.  

Hinshaw, along with another WWAMI 

student were selected to present at a 

recent symposium hosted by the Uni-

versity of Washington School of Medi-

cine (UWSOM). 

The research project was highlighted at 

the 2020 Transition to Residency 

Medical Student Scholars Symposium, 

April 23rd. Hinshaw and his co-writer 

(Wilcox) presented their  article, 

“Needles in the Electronic Health 

Record Haystack: Identifying Predic-

tive Factors for Women at Risk for 

Heritable Breast and Ovarian Cancer.” 

Wilcox and Hinshaw worked alongside 

a team of students and faculty from the 

UWSOM. 

 

— UW Institutional Communications  
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UW RESEARCHERS RECEIVE NASA GRANT  

July 30, 2020 

Three University of Wyoming College of Engineering and Applied Science professors have been 

awarded a $750,000 NASA grant to lead a team of researchers in developing machine learning 

materials and manufacturing methods for space. The team is composed of Patrick Johnson, an 

associate professor in the Department of Chemical Engineering, and Assistant Professors Lars 

Kotthoff, in computer science, and Dilpuneet Aidhy, in mechanical and energy systems engineer-

ing. 

The three-year grant for their project, titled “Artificially Intelligent Manufacturing of Flexible 

Electronics,” was funded through NASA’s Established Program to Stimulate Competitive Re-

search (EPSCoR). 

"We're trying to use low power lasers to write circuits into materials," Johnson said. "In an insu-

lating matrix, in something that doesn't conduct electricity, we try to draw lines into it that will 

be conductive." Johnson said this lets them create a circuit board on lots of different materials. 

He explained the trick is figuring out the best set-up for the process, which means the team 

needs to test different configurations to figure out what works.  

UW computer science assistant professor Lars Kotthoff said the project will be helpful for future 

space missions.  "The main goal of this project is to eventually enable NASA and other agencies 

to build electronic devices, small electronic devices, in situ, in space rather than having to build 

electronic components on Earth and then ship them up at great cost for example to the interna-

tional space station," Kotthoff said. 

Cameron Wright, interim dean of the College of Engineering and Applied Science, praises John-

son and his colleagues for securing the NASA grant.  “This project will have direct applicability 

to the future of NASA’s space exploration, and support both our educational mission and eco-

nomic development in Wyoming. It’s really a win-win,” Wright says. 

Johnson’s team of collaborators for the project -- besides Kotthoff and Aidhy -- include Meyya 

Meyyappan, chief scientist for exploration technology, and Jessica Koehne, a scientist in the 

Center for Nanotechnology, both at the NASA Ames Research Center. 

 

— UW Institutional Communications & Wyoming Public Radio  

CHE ALUMNI GRADU-
ATES FROM WWAMI 
PROGRAM 

Anthony Menghini, from Cheyenne, 

WY graduated from the University 

of Wyoming with a Bachelor of 

Science degree in chemical engi-

neering with a minor in molecular 

biology.  

He then completed a thesis-based 

Master of Science degree in chemi-

cal engineering where he conducted 

diagnostic medicine research. An-

thony had the opportunity to volun-

teer for six weeks in Southern Thai-

land between his sophomore and 

junior year of undergraduate stud-

ies. While abroad, he taught basic 

healthcare and community develop-

ment to children and adults living in 

a village devastated by the 2004 

Indian Ocean earthquake and tsuna-

mi. He then graduated from the 

WWAMI program in 2019.  

Anthony’s primary medical interests 

lie in anesthesiology and surgery, 

disciplines he believes an engineer-

ing background will be of great 

benefit for. Anthony enjoys spend-

ing time with his family and friends. 

In his spare time, he enjoys improv-

ing his fitness and traveling to new 

destinations. Anthony looks forward 

to the challenges and rewards inher-

ent of medical school and a career as 

a physician. 

— WWAMI, Medical Education, 

Student Profile  
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The International Space Station. Credit: NASA/CREW  of STS-132 



New UW Biomedical Engineering Course   

DR. DAVE BAGLEY 
WINS DAVID COONEY 
TEACHING AWARD  

 

Dr. David Bagley was awarded the 

David Cooney Teaching Award by 

receiving the most votes from the 

chemical engineering student 

body.  

"I am honored to receive the Da-

vid O. Cooney Outstanding Teach-

ing Award in the Department of 

Chemical Engineering. This is 

particularly humbling because the 

Department has a strong cadre of 

excellent teachers. I have been a 

professor of engineering for over 

26 years and I think I may finally 

be getting the hang of teaching.  

Fortunately, I have had the privi-

lege over the last 10 years to teach 

primarily chemical engineering 

students. That has made a huge 

difference for me. Our chemical 

engineering students at UW are 

eager to learn and they work hard. 

They also provide honest (and 

sometimes critical) feedback that 

has helped me become a better 

teacher. I hope that I can continue 

to learn and improve going for-

ward." 

—  Dr. David Bagley, David 

Cooney Teaching Award Recipi-

ent, 2020 

VACCINE MANUFACTURING: AN APPLICABLE 
TOPIC DURING UNCERTAIN TIMES  

— Dr. Joseph Holles was promoted to Professor, May 2020.  

Congratulations to Dr. Holles for his well-deserved  

promotion at the end of the spring semester 2020.  

  

 

— Dr. Saman Aryana was promoted to Associate Professor, May 2020. 

Congratulations to Dr. Aryana for his well-deserved  

promotion at the end of the spring semester 2020.  

 

 

 

 

A new course was offered this semester, Top-
ics: Vaccine Manufacturing. The course was 
taught my former Dean, Dr. Michael Pishko, 
whose research interests include biomateri-
als, drug delivery, bio sensing and bioprocess 
engineering. This course aligns appropriately 
with the current climate and impact of the 
pandemic impacting people all over the 
world.  

The course has been available to both under-
graduates and graduate students as a topics 
course that covers the stages of vaccine pro-
duction from discovery to commercialization.   

Topics included the review of immunology, 
types of vaccines, manufacturing process 
development and scale-up, packaging, quali-
ty control, regulatory requirements and 
emerging technologies for rapid vaccine scale
-up and production. 

Prerequisites for the course included having 
a senior standing in chemical engineering, 
chemistry, molecular biology, microbiology, 
biology, pharmacy, or have an active stand-

ing in pre-medicine. The beauty of this 
course is that it can be applied to many dif-
ferent fields other than chemical engineer-
ing.  

Look for other courses in the biomedical field 
taught by Dr. Pishko in spring 2021. Courses 
will include 4100, Biochemical Engineering 
and 4165, Biomaterials. Please reach out to 
Dr. Pishko with additional questions.  

PCI: NEW EQUIPMENT EXPECTED EARLY 2021 

FACULTY PROMOTIONS 

Dr. John Tatarko continues to enhance and build upon the Process Control and Instrumentation minor 

we are now offering to students. They have a large amount of new equipment scheduled to arrive in early 

January, which will amp-up the lab component of the Process Control minor.  

Dr. Tatarko comments, “I really enjoy having the students back on campus and I believe I am one of the 

few professors offering face-to face instruction; I love it! The process control students are excited about 

the program and the new equipment.”  

The students will help Dr. Tatarko build , install, and commission the equipment. A wonderful experi-

ence for all. This is a wonderful project that will be an excellent learning experience for students now, 

and an asset that will benefit generations of students to come.  

 

— Dr. John Tatarko (JT), Associate Professor of Practice  
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“In our spring newsletter this year, I commented on the trait of the period: uniqueness. I have to say that we 
have evolved to adaptation.”  — Dr. Vladimir Alvarado, Department Head  

 

American Institute of Chemical Engineers:  

The UW AIChE chapter has been holding meetings every other Tuesday so far this semes-
ter. This year, their industry exposure in meetings has been limited due to COVID-19, but 
they have been highlighting other opportunities on campus. They participated in a com-
munity outreach service by judging 4-H record books for the local 4-H program, and plan 
to keep holding meetings through the rest of the school year. 

— Amanda Christensen, Student President  

 

Society of Women Engineers:  

The picture to the right is the most recent picture of the SWE student chapter. Given the 
odd conglomerate currently, it is a little more challenging to take photos and host events. 
The chapter has been as active as they can be this fall semester so far  and has planned 
several events. They plan to host an all virtual Career Fair for SWE in November, they are 
in the middle of planning a replacement event for the WomEngineering Conference 2020 
and there is a pending Chili's Fundraiser that will be announced at a later date.  

— Alma Burwell, SWE President  

Two 2019-2020 Donald F. Othmer Freshman and Sophomore Academic Excellence Awards were given this year to a freshman and a sopho-

more that had practiced vigilance and dedication to their AIChE chapter. Essentially, these two awards are designed to honor underclassmen 

for their activeness in their student chapter.   

It is a way for the chapters to encourage freshman and sophomore participation.  Every school, through their advisor, is allowed to nominate 

one student in each category.   

All nominated students “win”.  The sophomore award is more focused on academics (GPA) and the Freshman award is more participation 

focused. Dr. Joseph Holles, student chapter advisor, nominated two students this year, freshman Emma Byrne and sophomore Hunter J 

Hasskamp.  

The awards consist of an e-certificate, complimentary registration to the 2020 AIChE Annual Student Conference, recognition on their 

webpage as well as at the 2020 AIChE Virtual Annual Student Conference during the Freshman & Sophomore Recognition Ceremony on 

Sunday, November 15th. The winners also receive a $50 cash prize.  

 

STUDENT CHAPTER UPDATES 
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AICHE EXCELLENCE AWARDS  

2020-2021 SWE Chapter  

PHD STUDENT RECEIVES NSF INTERN AWARD  

Chemical Engineering PhD student Ben Noren, recently received the National Science Foundation (NSF) INTERN Award. The internship will be 

at Perfectus, a Jackson Hole, WY, biotechnology company, where he will be working to develop experimental models in antimicrobial, biofilm, 

viral, fungal and cellular research, as well as gain experience in business management. Ben will spend six months there developing ‘fit for pur-

pose’ experiments that mimic real-life scenarios to test new biomedical and biochemical technologies. This unique opportunity builds off Ben’s 

previous NSF Innovation Corps (I-Corps) award, enabling him to hone his expertise in developing innovative biomedical technologies for indus-

try, while providing entrepreneurial mentorship her can apply to his own biotechnology start up, CellDrop Biosciences, Inc.   

The NSF GRFP recognizes and supports outstanding graduate students in NSF-supported STEM disciplines who are pursuing research-based 

master's and doctoral degrees at accredited US institutions. The five-year fellowship includes three years of financial support including an annual 

stipend of $34,000 and a cost of education allowance of $12,000 to the institution. “NSF's 2018 Science and Engineering Indicators report re-

veals 79 percent of master's level STEM graduates and 57 percent of doctoral degree holders work in industry or government. It is therefore im-

portant that graduate students supported by NSF grants be provided opportunities to develop skills that prepare them to be successful for a broad 

range of academic and non-academic career paths.” A wonderful opportunity for one of our very own chemical engineering students!  

— Ben Noren, UW Chemical Engineering PhD Student  

https://www.nsf.gov/statistics/2018/nsb20181/figures/fig03-10


 

FACULTY PUBLICATIONS 2020 

 Y Wang, J McKinzie, F Furtado and SA Aryana, Water Resources Research, in press. Scaling Analysis of Two-Phase Flow in 
Fractal Permeability Fields.  

 JT Tetteh, SE Cudjoe, R Barati Ghahfarokhi and SA Aryana, Petroleum Science and Engineering, in press. Investigation into 
fluid-fluid interaction phenomenon during low salinity waterflooding using a reservoir-on-a-chip microfluidic model.  

 Y Wang and SA Aryana, Chemical Engineering Journal, 404 (2021), 126502. Confined phase behavior and transport of me-
thane in slit nanopores.  

 A Elgohary, E Block, J Squier, M Koneshloo, RK Shaha, C Frick, J Oakey and SA Aryana, Applied Optics, 59:30 (2020), 9285 - 
9291. Fabrication of sealed sapphire microfluidic devices using femtosecond laser micromachining.  

 JT Tetteh, SA Aryana, R Barati Ghahfarokhi, SPE Improved Oil Recovery Conference, 2020. An investigation into fluid-fluid 
interaction phenomenon during low salinity waterflooding using a reservoir-on-a-chip microfluidics model.  

 Y Wang and SA Aryana, Journal of Natural Gas Science and Engineering, 81 (2020), 103441. Pore-scale simulation of gas flow 
in microscopic permeable media with complex geometries.  

 H Hosseini, F Guo, R Barati Ghahfarokhi and SA Aryana, Journal of Visualized Experiments, 161 (2020), e61369. Microfluidic 
fabrication techniques for high-pressuer testing of microscale supercritical CO2 foam transport in fractured unconventuional reser-
voirs.  

 BX Medina-Rodriguez, T Reilly, H Wang, ER Smith, G Garcia-Olivera, V Alvarado and S Aryana, Applied Sciences, 10 (2020), 
1017. Time-domain nuclear magnetic resonance determination of wettability alteration: analysis for low-salinity water.  

 Dong, S., L. Cui, Y. Tian, L. Xia, Y. Wu, J. Yu, D.M. Bagley, J. Sun, and M. Fan. 2020. A novel and high-performance double Z-
scheme photocatalyst ZnO-SnO2-Zn2SnO4 for effective removal of biological toxicity of antibiotics. J. Hazardous Materials, 399, 15 
Nov 2020. https://doi.org/10.1016/j.jhazmat.2020.123017  

 Jacobson, A., D.M. Bagley, J. Dewey, and M. Fan. 2020. Titanium Oxyhydroxide – A new effective candidate for resolving the 
challenging water quality issue of high alkalinity. J. Environ. Chem. Eng., 8(5) Oct. 2020. https://doi.org/10.1016/j.jece.2020.104447  

 Song, X., Y. Wu, X. He, D.M. Bagley, H. Adidharma, W. Wang, and M. Fan. 2021. Performance and characteristics of continu-
ous, fluidized bed pyrolysis of reed black liquor. Separation and Purification Technology, 254, 1 Jan 2021, https://doi.org/10.1016/
j.seppur.2020.117573 

 S. Raziperchikolaee*, V. Alvarado, and S. Yin, (2020), “Quantitative acoustic emissions source mechanism analysis through 
micromechanics-seismicity coupled modeling”, accepted, International Journal of Geomechanics. 

 K. L. Covington, A.K. Goroncy, T.E. Lehmann*, Z. Kou, H. Wang, V. Alvarado*, (2020), “ZTE-MRI Analysis of Sandstone and 
Carbonate Porosity and Pore Space Connectivity”, accepted, AIChE Journal. DOI: 10.22541/au.158861352.21964926 

 S. Kattel, J. Murphy, S. Pasco, J. Ackerman, V. Alvarado, W. Rice*, (2020), “Spectroscopic Determination of Ice-Induced 
Interfacial Strain on Single-Layer Graphene”, 2003892, pp. 1-8, Small. DOI: 10.1002/smll.202003892 

 H. Wang, V. Alvarado*, E.R. Smith, J. P. Kaszuba, D. A. Bagdonas, and J. F. McLaughlin, (2020), “CO2-Induced Wettability 
and Pore Architecture Alteration of Dolomite-Rick Rocks: Multiphase Flow Implications”, Vol. 47(18), pp. 1-9, Geophysical Research 
Letters. DOI: 10.1029/2020GL088490 

 H. Yu, K. Ng*, D. Grana, V. Alvarado, J. Kaszuba, E. Campbell, (2020), “A generalized power-law criterion for rocks based on 
Mohr failure theory”, Vol. 128, pp. 1-8, International Journal of Rock Mechanics and Mining Sciences. DOI: 10.1016/
j.ijrmms.2020.104274 

 B. X. Medina-Rodriguez, T. Reilly, H. Wang*, E. R. Smith, G. Garcia-Olvera, and V. Alvarado*, S. Aryana, (2020), “Time-
domain Nuclear Magnetic Resonance Determination of Wettability Alteration: Analysis for Low-Salinity Water”, Vol. 10, pp. 1-20, 
Applied Science. DOI: 10.3390/app10031017 

 Holles, J.H., Work in Progress: An Undergraduate Theory and Methods of Research Class for Honors Students, ASEE Annual 
Conference and Exposition, Montreal, Quebec, Canada, June 2020. 

 Holles, J.H., “Teaching Tips: Designing Your Course to Minimize Cheating,” Chemical Engineering Education, 54(1) (2020) 42. 

 Fabrication of sealed sapphire microfluidic devices using femtosecond laser micromachining, Oakey, J., Aryana, S., In 
Revision with “Applied Optics”, 2020. 

 Microtubule-dependent pushing forces are sufficient for long-distance aster movement and centration in Xenopus laevis egg 
extracts, Sulerud, T., Oakey, J., Gatlin, J.C.., In Press, “Molecular Biology of the Cell”, 2020. 

 Investigating low salinity waterflooding via glass micromodels with triangular pore-throat architectures, Liu, Y., Block, E., 
Squier, J., Oakey, J., In Press, “Fuel”, 2020. 

 Convection-driven microfabricated hydrogels for rapid biosensing, Cheng, C., Harpster, M.H., Oakey, J., In Press “Analyst”, 
145, 5981 - 5988, 2020.  (10.1039/d0an01069c) 

 Microtubule growth rates are sensitive to global and local changes in microtubule plus-end density, Geisterfer, Z., Oakey, J., 
Gatlin, J.C., In Press “Current Biology”, 2020 (10.1016/j.cub.2020.05.056). 

Perinuclear ER limits nuclear growth to scale nuclear size in early embryos, Mukherjee, R.N., Sallé, J., Nelson, K.M., Serge 
Dmitrieff, S., Oakey, J., Minc, N., Levy, D.L., In Press “Developmental Cell”, 2020.  (bioRxiv: https://doi.org/10.1101/818724) 

 Bench Scale Glass-to-Glass Bonding for Microfluidic Prototyping, Liu, Y., Hansen, A.,  Shaha, R.K., Frick, C.P., Oakey, J., In 
Press “Microsystem Technologies”, 2020. (10.1007/s00542-020-04819-4) 

 Crosslinker length dictates step-growth hydrogel network formation dynamics and allows rapid on-chip photoencapsulation, 
Jiang, Z., Shaha, R., McBride, R., Jiang, K., Tang, M., Xu, B., Frick, C.P., and Oakey, J., In Press “Biofabrication”, 2020. 
(10.1088/1758-5090/ab7ef4) 

 Gunderson, T. J., Holberg, S., Bassham, S. T., Wang, X., Downey, M. R., Adams, J. J., … Johnson, P. A. (2020). Polyurethanes 
derived from coal extract. Journal of Applied Polymer Science, 137(23), 48776. 

 Wahab, H., Jain, V., Tyrrell, A. S., Seas, M. A., Kotthoff, L., & Johnson, P. A. (2020). Machine-learning-assisted fabrication: 
Bayesian optimization of laser-induced graphene patterning using in-situ Raman analysis. Carbon, 167, 609 – 619.  
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