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 The Department of Biomedical, Biological and Chemical  
Engineering at Mizzou has enjoyed a productive year as our  
faculty continue to investigate and make new discoveries to  
improve our world.
 We were excited to be part of the formation of a new  
Missouri Water Center at Mizzou that combines resources and 
expertise from engineering and from the College of Agriculture, 
Food & Natural Resources. A related project in cooperation with 
the U.S. Department of Agriculture-Agricultural Research Service 
will further explore practical management of the Missouri River.  
Researchers are also making strides in understanding diseases 
such as ALS and cancer, as well as the investigation of a  
previously unknown disease. On the chemical engineering side, 
we’ve demonstrated new ways to build polymers, design  
semiconductors and integrate biosensors into wearable  
technologies. 
 We had several students this past year earn both campus and 
national accolades, including a Fulbright Scholarship  
recipient now working at the Max Planck Institute for Plasma 
Physics. And five outstanding alumni were recently inducted into 
the Chemical Engineering Academy of Distinguished Alumni for 
their outstanding contributions. 
 These accolades and achievements reflect our ongoing 
commitment to excellence in engineering education and research. 
We look forward to building upon that success in the  
coming year.

Kevin Gillis

Chair, 
Biomedical, Biological and 

Chemical Engineering

BBCE
Biomedical, Biological & 
Chemical Engineering
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 The University of Missouri last spring 
announced the creation of the Missouri Water 
Center, a central hub for research on the 
state’s water resources. The new academic 
center will combine existing resources and 
improve coordination across campus — tackling 
emerging water quality issues and factors that 
contributed to record flooding in 2019 and years 
of persistent drought — as well as facilitate new 
collaborations among faculty, government and 
industry partners.
 The Missouri Water Center was created 
by merging two existing centers at MU: The 
Missouri Water Resource Research Center in 
the College of Engineering and the Center for 
Watershed Management and Water Quality in 
the College of Agriculture, Food and Natural 
Resources (CAFNR). The combined center 
will bring together the best of the university’s 
existing water scholarship — all with the goal 
of protecting and preserving Missouri’s water 
resources.
 “Mizzou Engineering has a proud tradition 
of helping the state, region and nation solve 
water problems,” said Noah Manring, dean of 
the College of Engineering. “We look forward 
to leveraging that expertise and working with 
cross-campus peers to further contribute to the 
health and usability of our water resources.”
 The vision for the new center was developed 
after reaching out to more than 200 faculty 
members for feedback, as well as hosting 

discussions with state and federal agency 
leaders, industry professionals and community 
members who are invested in Missouri’s 
extensive network of waterways. The Mississippi 
and Missouri Rivers run collectively for more 
than 1,000 miles through the state, and almost 
half of all residents get their drinking water from 
these or smaller rivers.
 “Our Missouri Water Center will address real 
and current issues facing our stakeholders,” 
said Christopher Daubert, vice chancellor 
and dean of CAFNR. “The collaborations with 
experts across Mizzou, coupled with ongoing 
partnerships among industry and agencies, 
means we will address the most pressing 
concerns for Missourians when it comes to water 
quality, quantity and resources.”
 The center is guided by an external advisory 
committee made up of leaders in Missouri’s 
water management communities. The center will 
have four core activities:

 • Serving as the authority for Missouri’s  
  water research needs through coordination  
  with partners such as the Missouri  
  Departments of Natural Resources and  
  Agriculture — developing new statewide  
  networks that will enhance water quality  
  and provide better protection from floods  
  and droughts
 • Coordinating large water-related grants  
  across MU and UM System universities 

MU Announces Creation of Missouri Water Center
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 • Sharing expertise with stakeholders, MU  
  faculty, MU Extension specialists and  
  public agency partners
 • Developing new collaborations with other  
  institutes of higher education
 “We are blessed to have two of the most 
important rivers in the world roll through our 
state, but farming along the Missouri and 
Mississippi also comes with additional challenges 
and responsibilities,” Missouri Agriculture 
Director and advisory committee member Chris 
Chinn said. “The Missouri Water Center provides 
a new opportunity to learn from past experience, 
apply multi-disciplinary expertise, and work 
closely with partner agencies and stakeholders. 
We are happy for the collaboration focused 
on water and its importance. By working 
together, we can address key issues, including 
recommendations from Governor Parson’s Flood 
Recovery Advisory Working Group.”
 “The creation of one Water Center at the 
University of Missouri will complement state 
efforts, such as Governor Parson’s newly 
announced Missouri Hydrology Information 
Center,” Department of Natural Resources 
Director and advisory committee member Dru 
Buntin said. “This will build upon the existing 
strong partnership between MU and state 

government in solving the water management 
challenges most relevant to Missourians.”
 Among the Missouri Water Center leadership 
team is Dan Cassidy, executive director of 
external partnerships for the center, who will 
join Tom Waters and Brian Klippenstein — fellow 
members of the leadership team and consultants 
— in working directly with stakeholder-partners. 
Cassidy said there is tremendous interest among 
communities in enhancing flood control and 
water transportation, as well as using innovative 
technologies that build economic opportunity.
 “Modernizing infrastructure for the 21st 
century will prevent continued widespread 
damage and economic losses throughout the 
state,” Cassidy said.
 Damon Hall, assistant professor in the School 
of Natural Resources with a joint appointment 
in the Department of Biomedical, Biological 
and Chemical Engineering, co-directs the 
center with Baolin Deng, a professor of civil and 
environmental engineering.
 “While our water faculty are known nationally 
and internationally for their individual work, the 
Missouri Water Center is designed to elevate 
our collaboration,” said Hall. “It will anchor the 
University as a national leader on water-related 
issues.”
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A Mizzou Engineer is leading an 
interdisciplinary team tasked with creating 
innovative, practical and balanced ways to 
manage the Missouri River’s water resources. 
The group will spend the next five years 
studying current practices and policies, 
developing new techniques to use water 
resources more sustainably, designing tools 
to predict and developing adaptation plans 
for extreme weather and training students to 
continue that work in the future.

“We’ve been managing the Missouri River 
for more than 100 years, and we want to make 
sure it stays healthy and accessible to people 
for the next 100 years,” said Noel Aloysius, 
assistant professor of biomedical, biological and 
chemical engineering with a joint appointment 
in the School of Natural Resources and the MU 
Principal Investigator on the project. “We’re 
looking at various aspects such as reservoir 

management and farm management, as well as 
how we cope with extreme weather events such 
as floods and droughts.”

The project is part of a five-year cooperative 
agreement with the U.S. Department of 
Agriculture-Agricultural Research Service 
(USDA-ARS) that began July 1, 2021. Since then, 
13 Mizzou faculty have been developing related 
research projects to study the biophysical 
aspects around water quantity and quality, 
economic impacts of water usage and social 
considerations around river basin management.

“It’s exciting to conduct this research that 
includes developing and deploying new cloud-
based technologies, that use state-of-the-art 
unmanned aerial systems, artificial intelligence, 
and low-cost sensor designs that can increase 
the spatial density of our environmental 
monitoring,” said Sherry Hunt with the USDA-
ARS Hydraulic Engineering Research Unit. 

Interdisciplinary Research Team to Study 
Practices, Policies Around Missouri River
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“These new technologies will innovate the way 
we collect data. The development of a Decision 
Support Informatics Platform will serve a vast 
array of end user decision support tools.”

The tools would use dynamic management 
systems to determine if the models and/or 
decision support tools would be completed 
through cloud computing resources or the 
USDA high-performance computing centers 
such as SciNET. The ideas are for these cloud-
based platforms to become a one-stop-shop for 
data, reference materials, and digital tools that 
will serve multiple audiences, such as the USDA 
Natural Resources Conservation Service, U.S. 
Army Corps of Engineers, Federal Emergency 
Management Agency, state agencies, emergency 
managers, farmers, producers, processors 

and many more.“We will be incorporating 
new analytical techniques such as artificial 
intelligence and machine learning approaches 
to find innovative solutions to manage water in 
a better way,” Aloysius said. “That could mean 
adapting to changing weather patterns — what 
are some of the key things we need to consider 
around farms or management of stormwater in 
urban areas? How do you operate a reservoir so 
these extreme events can be managed in a way 
to minimize damage?”

The final goal of the project is to train future 
engineers, economists, meteorologists and other 
experts who can continue this work. The project 
is part of ongoing collaborations between 
Engineering and CAFNR that formalized with 
the creation of the Missouri Water Center.
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An interdisciplinary research team at Mizzou 
is investigating a novel treatment to prevent 
tongue muscle degeneration and preserve 
swallowing function in patients suffering from 
ALS (amyotrophic lateral sclerosis).

Ilker Ozden, an assistant professor of 
biomedical, biological and chemical engineering, 
and Teresa Lever, an associate professor in the 
MU School of Medicine’s Otolaryngology-Head 
and Neck Surgery Department, have received 
funding from the National Institutes of Health 
(National Institute of Neurological Disorder and 
Stroke, NINDS) for a two-year R21 project.

ALS is a progressive neurodegenerative 
disease that kills motor neurons controlling the 
tongue, inevitably leading to tongue muscle 
weakness that impairs swallowing ability. 
Eventually, these patients are unable to eat 
or drink by mouth and require a feeding tube 
for survival. Ozden and Lever are exploring a 
potential new treatment to preserve swallowing 
function in ALS — first in a model of ALS that Dr. 
Lever has been studying for several years, and 
ultimately in human patients.

“We want to slow down the deterioration 
of the neural circuitry controlling the tongue 
so there are more surviving cells with stronger 
connections to the tongue muscles,” Ozden said.

Specifically, they are determining whether 
optogenetics could provide a minimally invasive 
targeted treatment for swallowing impairment  
in ALS.

Optogenetics is a way to control neural 
activity by making cells responsive to light. 
Ozden and Lever are using gene targeting 
methods to cause tongue muscle contractions 
when the neurons controlling the tongue are 
stimulated by light.

Lever compared it to physical exercise like 
walking, climbing stairs, and lifting weights.

“But how do you exercise your tongue?” she 
said. “There are currently no effective tongue 
exercises for people with ALS. We don’t want 
to put them through rigorous exercise because 
they’re going to fatigue, and that can cause 
them to choke when they swallow.”

Instead, Ozden and Lever are exploring how 
to use light to “tune” the tongue neural circuit to 
strengthen it without becoming fatigued.

They envision that their optogenetics 
treatment approach could be delivered through 
a mouth retainer in patients with ALS to 
strengthen the tongue and swallowing function, 
delaying the need for a feeding tube.

Success of this project relies on collaboration 
across multiple disciplines at MU. In addition to 
Ozden’s expertise in optogenetics and Lever’s 
clinical and basic science expertise in ALS and 
swallowing disorders, the project also includes 
a respiratory physiologist, Nicole Nichols, 
Biomedical Sciences, College of Veterinary 
Medicine, who studies mechanisms/treatments 
in ALS. They hope this foundational work will 
translate into a much larger study.

Interdisciplinary Team Uses Light as an Innovative 
Treatment to Prevent Tongue Weakness in ALS
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During his decade-long 
study of a metabolic enzyme, 
a Mizzou Engineer might 
have identified a previously 
unknown disease. Now, 
Professor Shinghua Ding 
has received a five-year, 
$2.3 million grant from 
the National Institutes of 
Health (NIH) to work with 
collaborators on further 
mechanistic investigation.

Ding is Cramer W. LaPierre 
Professor of biomedical, 
biological and chemical 
engineering and studies 
NAMPT, a critical metabolic 
enzyme involved in processes 
such as NAD+ synthesis, 
energy metabolism and 
cellular function.

In 2017, he published a 
ground-breaking study in 
Cell Reports that found 
NAD+ synthesis in neurons 
critically relies on NAMPT. 
In that study, Ding observed 
that deleting neuronal 
NAMPT in mouse models 
led to neuronal death, motor 
dysfunction, paralysis and 
ultimately proved fatal, and 
NAMPT reduction was related 
to ALS, a devastating motor 
neuron disease.

Following publication 
of the paper, Ding was 
contacted by a physician 
scientist in Europe who, after 
ruling out other possibilities, 
suspected something similar 
was happening in human 
patients.

“The physician saw two 
patients who reported similar 
symptoms and asked me if I 
thought it could be related, so 
we began collaborating,” Ding 
said. “We think this is a neural 
disease that causes paralysis 
and muscle atrophy affecting 
the whole body.”

The researchers will 
use the funding to create 
mouse models and human 
skin cells-derived stem cells 
to determine what causes 
the disease, the pathology 
of the disease and how it 
progresses.

“This is a disease that 
has not been identified yet,” 
Ding said. “It’s a new genetic 
disease for this molecule that 
has never been reported in 
any publication or clinical 
case before.”

Ding, who is also an 
investigator at the Dalton 
Cardiovascular Research 
Center, was one of the first 
researchers to connect 
NAMPT-NAD+ axis with 
the effects of brain injury 
in ischemic stroke. This 
past fall, he published a 
paper reviewing how NAD+ 
and associated molecules 
impact diseases with motor 
dysfunction.

NIH has supported Ding’s 
work for a number of years, 
with the recent grant being 
the largest award his lab has 
received.

Engineer Investigates New Disease

Shinghua Ding

Cramer W. LaPierre 
Professor
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A Mizzou research team has developed a two-
part system that accurately detects cancerous 
mutations in a single molecule of genetic 
material (DNA).

But wait, there’s more. Professor Li-Qun 
“Andrew” Gu and his collaborators also believe 
his nanopore machine could have the ability 
to read digital data stored on DNA. The team 
recently filed a patent for the work.

In the medical application, researchers 
devised a more accurate way to detect 
molecular mutations by capturing individual 
genetic markers. This can help doctors not only 
predict cancer risks but also determine the best 
treatment options for patients.

“A doctor wants to know the genetic point of 
mutation, but the problem is that even in late-
stage cancer, not all of the cells have the same 
mutations,” Gu said. “Only a percentage of cells 
change to a tumor. In early cancer detection, 
maybe one out of a thousand cells becomes 
tumorous. So, this utilizes technology to detect 
the 0.1 percent of cells that have mutated 
to cancer and are susceptible to a targeted 
therapeutic drug.”

The patented system has two components. On 
one side, Kent Gates, a professor of chemistry, 
developed a tiny probe that, when mixed with 
the genetic material from a tumor sample/
biopsy, identifies certain sequences of DNA that 
indicate a mutation. The probe then permanently 
latches on to that molecule.

“Our probe is covalent, which means it bites 
down on the sequence and doesn’t let go,” said 
Gates, who is also associate chair of chemistry in 
the College of Arts and Science. “That’s different 
from the way others work, as they are mostly 
weak and reversible attachments that can fall 
apart during analysis.”

Then, Gu’s nanopore device “catches” the 
molecules that have been tagged with the probe, 
filtering out the rest. The device is literally able 
to “count” the amount of mutated DNA in the 
sample.  The device uses an electrical approach, 
measuring tiny fluctuations in current as the 
DNA snakes through a nanopore.

“He’s taken a fundamental biological process 
of how you move ions across a cell membrane 
and used that as an engineered detector,” 
said Michael Hill, interim director of the Dalton 

Mizzou Team Develops System that Detects 
Cancerous Mutations in a Single Molecule
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Cardiovascular Research Center. “That’s a pretty 
amazing use of a nano machine.”

While the method is intended to diagnose 
cancer, it could lead to improved treatments 
by identifying cancers that are susceptible 
to treatment by emerging targeted cancer 
therapeutic agents.

“We’re just entering the medicinal era where 
that coupling is beginning to occur,” Gates said. 
“There are medicines targeted at particular 
mutations in a gene, and that requires rapid and 
accurate diagnostics to tell you where the tumor 
has a genetic error in it.”

In the future, the system could be expanded 
to study genetic markers related to Alzheimer’s 
Disease and other neurodegenerative conditions, 
Gu said.

Researchers at colleges and large tech 
companies around the world are investigating 
ways to program biological molecules the way 
microchips are currently programmed. It’s been 
proven that books, images and video can be 
encoded into DNA just as a series of 1s and 0s 
are encoded into your hard drive.

Were it stored on DNA strands, scientists 
believe all of the world’s data would total the size 

of a golf ball, Hill said.
There are several advantages of using DNA 

from algae, viruses or other biological sources 
for computing purposes. First, it’s more energy 
efficient than other data storage systems such as 
the cloud, Gu said. Additionally, DNA can provide 
three-dimensional storage whereas circuits are 
two-dimensional. This increases the data density 
millions of times.

Once information is imprinted onto a DNA 
strand, Gu’s nanopore machine could be used 
to then retrieve that data. The team envisions a 
DNA “hard drive” or memory in the future, for 
not only erasable data storage but also high-
performance computing.

While DNA computing and data storage is 
still in its infancy, the interdisciplinary project at 
Mizzou exemplifies the power of collaboration, 
Hill said.

“It’s a wonderful blend of chemistry, 
engineering and biology,” he said. “It’s really 
exciting to think about all of the applications.”

In addition to Gu and Gates, the research 
team includes Kevin Gillis, chair and professor of 
biomedical, biological and chemical engineering.

This drawing depicts the 
nano device system.
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Assistant Professor Matthias 
Young has demonstrated a new 
method of controlling material 
behavior by building polymers 
molecule-by-molecule.

In this study, Young focused 
on monomers that exhibit high 
electrochemical capabilities, 
making them good candidates 
to serve as electrode materials 
for energy storage.

Young and others have 
previously demonstrated that 
they could grow inorganic 
films onto carbon electrodes to 
make fast-charging batteries 
and supercapacitors, through a 
process known as atomic layer 
deposition. However, scaling 
up that process proved too 
expensive.

Now, he’s using organic 
molecules that can be 
derived from oil, making them 
abundant and inexpensive. 
Using a vapor-phase process, 
Young was able to demonstrate 

controlled molecular assembly 
of polymers using different 
monomers to get the desired 
polymer structure.

“Now that we’ve shown how 
we can grow these polymers 
this way, the next step is to see 
what other monomers we can 
use,” Young said. “There are 
a lot of monomers that could 
work, so we should be able to 
access a wide range of new 
polymer materials. What I’m 
excited about moving forward 
is using this molecular-level 
structure control to understand 
fundamental aspects of why 
polymers have the properties 
they do.”

Ultimately, by controlling the 
structure of polymers, Young 
envisions creating new types 
of materials for high-energy 
batteries, water desalination 
devices and sensors that 
detect water contamination.

Building Polymers One Molecule at a Time

Assistant Professor Zheng 
Yan has recently published two 
studies demonstrating different 
ways to improve wearable 
bioelectronic devices and 
materials to provide better real-
time monitoring of a person’s 
health, including vital signs.

One focus of Yan’s lab has 
been to develop breathable soft 
bioelectronics. He said it was 
natural for him and his team 
to come up with the idea for 
integrating bioelectronics in a 
breathable face mask, which can 
monitor someone’s physiological 
status based on the nature 
of the person’s cough. Their 

findings were recently published 
in ACS Nano, a journal of the 
American Chemical Society.

“Different respiratory 
problems lead to different cough 
frequencies and degrees,” Yan 
said. “Taking chronic obstructive 
pulmonary disease (COPD) as 
an example, the frequency of 
cough in the early morning is 
higher than that in the daytime 
and night. Our smart face 
mask can effectively monitor 
cough frequencies, which may 
assist physicians with knowing 
disease development and 
providing timely, customized 
interventions.”

Personal Health Trackers May Include  
Smart Face Mask, Other Wearables

Zheng Yan

Assistant Professor

Matthias Young

Assistant Professor
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Mizzou Engineers have come up with a novel 
new technique to design semiconductors, the 
chips that make your phones, laptops and other 
devices not only smart, but also compact.

Matthias Young and Matt Maschmann 
outlined a proof of concept for their technique 
in a recent issue of Nano Select and worked 
with the Technology Advancement Office to file 
an application to patent the work. Now, they’re 
hoping to scale up and optimize the process to 
make it viable in industry.

“It’s not practical yet, but we want to take 
the underlying mechanism and make it scalable 
and something attractive to the semiconductor 
industry,” said Maschmann, an associate 
professor of mechanical and aerospace 
engineering.

Semiconductors are made of layers of 
thin films, each of which are deposited or 
etched with specific patterns that impact their 
functions. Aligning patterns between processing 
steps makes the manufacturing process 
especially complex. The new process invented 
by Young and Maschmann is a different type 
of a technique known as area-selective atomic 
layer deposition (AS-ALD).

“To make these microchips, you need to 
control matter at the nanoscale; you need to 
control where atoms are positioned and where 
material is on a scale that’s a thousand times 
smaller than a human hair,” said Young, an 
assistant professor in biomedical, biological and 
chemical engineering. “For faster computers, 
you need to control matter on a smaller scale, 
approaching the size of an atom.”

Right now, AS-ALD occurs using self-
assembled monolayers to block deposition 
of material in areas where it is not desired. 
Essentially, a liquid is spread onto a silicon wafer 
shaped with the desired pattern. Similar to a 
stencil, that allows the liquid to cover specific 
spaces without covering undesired areas.

Young and Maschmann have taken the 
opposite approach. They’re using an electron 
beam as a “pencil” to write the patterns exactly 
where they want them.

And they’re doing that work in a low-
pressure water vapor, dissociating water 
molecules in collisions with the electron beam. 
One byproduct of the reaction is hydroxyl 
molecular groups, the initial layer of chemical 
functionalization needed for atomic layer 
deposition.

That’s the beauty of the work, said Young, 
who has a joint appointment in chemistry. It 
ties his team’s expertise around atomic layer 
deposition together with Maschmann’s work 
with carbon nanomaterials and using electron 
microscopes in new ways.

The research is under the umbrella of the 
MU Materials Science & Engineering Institute 
(MUMSEI), which opened this past year to 
promote interdisciplinary work.

“This is exactly what we wanted to happen 
within the Institute,” Maschmann, a co-director 
of MUMSEI, said. “When you share space, 
you start to find shared interests that maybe 
weren’t apparent before. We were able to take 
advantage of that.”

New Method to Design Semiconductors
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Advancing the health care workforce is 
essential to delivering top patient care in 
hospital systems. Along with advances in 
medical technology, an urgent need has arisen 
for workers with the expertise required to 
manage complex equipment that helps save 
lives.

The University of Missouri has created a first-
in-the nation online clinical engineer certification 
program to train current and future health care 
workers on modern medical technology and 
systems. Mizzou researchers partnered with 
Siemens Healthineers to form the Alliance for 
Precision Health. The partnership was made 
possible by a $2.6 million grant from the 
Missouri Department of Higher Education and 
Workforce Development (MDHEWD).

The Alliance, which includes Siemens 
Healthineers, the University of Missouri System 
and University of Missouri Health Care, will 
provide research and training on the latest 
health care technology, with a goal of reaching 
underserved populations like rural communities.

Clinical engineers service the increasingly 
vital equipment used for X-rays, CTs, MRIs and 
more, from troubleshooting to repairs and 
maintenance. A passion for applied science 
and engineering motivates clinical engineers, 
who are dedicated to helping patients receive 
accurate and potentially life-changing medical 
information.

“Our main objective is to improve the lives 
and health of the people in our communities. 
And that’s what makes it, for me, the reason I 
get up in the morning,” said Mizzou Radiology 
Equipment Specialist Jean-Pierre Wicks.

Mizzou Professor and Chair of Radiology, 
Talissa Altes said service engineers add 
tremendous value to her department, because 
many machines must operate 24/7.

“By having a really good service engineer, we 
can do things that we wouldn’t be able to do 
otherwise for our patients or for our research. 
They help us with both of those missions,” Altes 
said.

The demand for clinical engineers continues 
growing as imaging technology advances and 
becomes essential for many medical specialties. 
But the advanced technology brings more 
responsibility for health care workers and 
more stress on the entire health care system, 
according to John Burkhardt, Mizzou Hospital’s 
Lead Biomedical Equipment Technician and 
Support Manager for clinical engineering.

“Last year was, ‘We fix parts so they can fix 
hearts.,” Wix said. “And that is us in a nutshell. 
You have the medical staff and the researchers 
that dive into the patient and find out what’s 
going on and what needs to be fixed. We do the 
same thing on the other side of the fence, in the 
equipment; keeping it ready for them so they 
can do their job.”

$2.6 Million Grant, Partnership Create First  
Online Clinical Engineering Program 
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In Pursuit of Better Lithium-Ion Batteries
From personal electronics to electric 

vehicles, lithium-ion batteries are used in many 
technologies today. Over the last 30 years, 
scientists have worked to improve the overall 
safety and performance of these batteries by 
converting a key component, called electrolytes, 
from liquid to solid — partly due to an issue of 
the liquid being flammable.

Yet, while solid-state lithium-ion batteries 
— using solid electrolytes — are considered by 
many to be the next big advancement in battery 
technology, these batteries continue to suffer 
from performance issues. That’s why a team 
of researchers at the University of Missouri are 
working to figure out why this is happening. 
What the team discovers through their research 
could ultimately help advance the future of 
battery technology as scientists continue 
developing solutions for a safer lithium-ion 
battery that’s also better optimized for energy 
performance.

“We’re working to develop a fundamental 
understanding about why the performance 
is lacking with these solid-state lithium-ion 
batteries so that we can intelligently address it 
and make them work as well as they should,” 
Assistant Professor Matthias J. Young said.

The team recently received a three-year, 
$500,000 grant from the National Science 
Foundation (NSF) to better understand the 
origin of this issue, which they believe may 
occur at a key connection point on the battery.

To help the team determine their findings, 
they will use a specialized electron microscope 
— a Thermo Fisher Scientific Spectra 300 
Transmission Electron Microscope (TEM) — 
from the Electron Microscopy Core (EMC) 
located in the Roy Blunt NextGen Precision 
Health building. The microscope is capable 
of seeing and identifying atoms, according to 
Xiaoqing He, a senior scientist in the EMC and 
adjunct assistant professor in the Department of 
Mechanical and Aerospace Engineering.

“This microscope is a powerful analytical tool 
that allows us to gather much more detailed 
information that’s otherwise not obtainable by 
other microscopy tools,” He said.

Collins Joins BBCE Faculty
Melissa Collins joined the BBCE department, 

serving as assistant teaching professor and First 
Year Engineering coordinator for the College of 
Engineering. Collins has a PhD from Texas A&M 
University and a bachelor’s from the University 
of Nebraska. She has a background in vascular 
biomechanics and spent several years working 
in the medical device field supporting surgical 
navigation devices within the neurosurgery field. 
As First Year Engineering coordinator, Collins will 
coordinate Engineering 1000 and 1050 courses 
and associated peer mentoring.

Melissa Collins

Assistant Professor
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Columbia’s FIRST®  Robotics Competition 
Team – Army Ants – claimed the Chairman’s 
Award at the St. Louis regional FIRST Robotics 
Competition. Additionally, Kevin Gillis, chair 
of the Department of Biomedical, Biological 
and Chemical Engineering and an Army Ants’ 
advisor, was awarded the Woodie Flowers 
Finalist award.

The Army Ants are comprised of local high 
school students from Columbia Public Schools, 
mentored by Anand Chandrasekhar, professor of 
biological students and the co-chief mentor, and 
Gillis, who serves as chief mentor emeritus and 
the organization’s outreach mentor.

The Chairman’s Award, the most prestigious 

awarded by FIRST, honors the team that best 
represents a model for other teams to emulate 
and best embodies the mission of FIRST. Army 
Ants was selected because of its efforts in 
STEM community outreach, including its special 
emphasis on diversity and inclusion. The group 
earned the award over 37 FIRST teams enrolled 
at the regional competition.

Gillis received the Woodie Flowers Finalist 
Award, which goes to an individual who 
celebrates effective communication in the art 
and science of engineering and design. The 
Army Ants nominated Gillis for the award, and 
only one of these awards is given to a mentor at 
each FIRST robotics regional competition.

Army Ants Take FIRST Robotics Award

Two BBCE students were selected for the 
Mizzou ’39 Award, a prestigious honor that 
recognizes outstanding academic achievement, 
leadership and service to the University of 
Missouri.

Datara Lee is a senior from Kansas City, 
Kansas, majoring in chemical engineering. 
She serves as a supervisor for Mizzou’s Career 
Center, where she has worked for more 
than three years. Lee is a member of the 
National Society of Black Engineers (NSBE) 
and currently serves as the National Finance 
Chairperson. Previously, she was NSBE’s Region 
V Parliamentarian and treasurer of Mizzou’s 
chapter. Lee has been an ambassador for the 
College of Engineering since 2019. She is also a 
member of Omega Chi Epsilon Honor Society.

Sarah Thompson is a senior from Collierville, 
Tennessee, majoring in biological engineering 
with an emphasis on the environment. She 

is also pursuing minors in business, math, 
engineering sustainability, and a certificate in 
GIS. Thompson has been involved in research 
around detecting COVID-19 in wastewater 
and tracking invasive species using spectral 
signatures via satellite imagery. Thompson is 
a student-athlete on the women’s swimming 
team at Mizzou, where she has received 16 All-
American honors. 

Two BBCE Students Receive Mizzou ‘39 Award
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 Mizzou Engineers took top honors from a poster competition held as part of the annual summit 
of the Missouri Center for Advanced Power Systems (MOCAP).
MOCAP is a Missouri partnership devoted to researching new battery technology and educating a 
21st Century workforce.

 Mizzou’s winning teams were:
• 1st Place, Graduate Division
Ryan Gettler and Nikhila Paranamana: “Localized Cryo-ePDF to Measure the Atomic Structure of 
Metal Oxide Interfaces”
• 2nd Place, Undergraduate Division
Emad Renfroe: “Nanocoatings on Silicon Nanoparticles for Enhanced Cycling Performance in 
Lithium-Ion Battery.”
• 3rd Place, Graduate Division
Quinton Wyatt: “Oxidative Molecular Layer Depositions of Redox-Active Polymers”
• 3rd Place, Undergraduate Division
Katrina Brathwaite: “The Electrochemical Properties of thin-film PEDOT grown by Molecular Layer 
Deposition”

Mizzou Engineers Take Top Honors at MOCAP
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Undergraduates Present Research at Capitol
Missouri lawmakers last spring heard about 

how Mizzou Engineering researchers are turning 
byproducts into nutritious foods and assessing 
water quality in the state. The presentations 
were part of the University of Missouri System’s 
Undergraduate Research Day at the Capitol, 
an annual event that illustrates student 
accomplishments and allows elected officials to 
hear more about exciting innovations happening 
on campus.

Biological engineering students Annie 
Casburn, Mori Hodel and Halle Reach presented 
their work using soymeal to make a new type of 
fortified pasta with high Oleic content. Soymeal 
is a byproduct of the manufacturing of soybean 
oil, making it a promising zero-waste food 
additive. The team tested various combinations 
of ingredients to adjust color value, moisture 
content, thickness, cooking time and other 

physical characteristics. Upon completion 
of their experiments, they will compare their 
samples against commercial pasta to determine 
the best formulation. Then, they plan to fortify 
the new pasta product with Vitamin B to 
enhance nutrition.

The students are working in the Food 
Engineering and Sustainable Technologies Lab 
under the guidance of Kiruba Krishnaswamy, 
assistant professor of biomedical, biological and 
chemical engineering with a joint appointment 
in the Division of Food, Nutrition and Exercise 
Sciences.

Rebecca Croon, a biological engineering 
major, is studying water quality impairment 
in several Missouri watershed in hopes of 
developing land management plans to reduce 
pollution.
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Fulbright Recipient Working 
for Top Fusion Research Center

Brandon Lee ’22 received a prestigious Fulbright 
Scholarship that will send him to Germany after he 
graduates this month. There, he’ll work at the Max 
Planck Institute for Plasma Physics, one of Europe’s 
leading fusion research centers.

No doubt, his experiences at Mizzou have prepared 
him for the job. The research he conducted around 
nuclear fusion in Professor Karl Hammond’s lab. His 
internship at the Princeton Plasma Physics Laboratory, 
where he designed electromagnetic coils for a type 
of fusion reactor known as a stellarator. A couple of 
corporate internships that showed him a different side 
of his major.

But it was Engineers Without Borders that altered 
his course. Lee served as treasurer, then president of 
the Mizzou chapter and traveled with the group to 
Panama.

Lee earned bachelor’s degrees in chemical 
engineering and physics. At the IPP, he will study 
ways that stellarators can expel impurities under 
experimental conditions in hopes of improving current 
technologies and making nuclear fusion a viable, clean 
and safe energy.

In May, Lee was selected for a Tau Beta Pi graduate 
fellowship, which comes with a $10,000 stipend for 
advanced study.

Glover Receives Daniel C. 
Berrey Leadership Award

Biomedical engineering major Zach Glover is the 
recipient of the 2022 Daniel C. Berrey Leadership 
Award, which recognizes students who demonstrate 
the ability to lead and bring out the best in others.

Glover is also president of Alpha Epsilon, an MU 
biomedical engineering honors society, and vice 
president of Tau Beta Pi, an engineering honors 
society. He plans to become a medical doctor after his 
time at Mizzou.

Brandon Lee

Zach Glover
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Five Inducted into Chemical Engineering  
Academy of Distinguished Alumni

Five alumni were inducted into the Chemical 
Engineering Academy of Distinguished Alumni 
on Oct. 29 at a ceremony honoring their 
outstanding contributions to the field.

Established in 2013, the academy honors 
extraordinary graduates for their outstanding 
achievements, excellence and leadership, as well 
as their contributions to Mizzou Engineering.

Inductees represent the best in chemical 
engineering, said Department Chair Kevin Gillis.

“The members of this esteemed alumni 
academy exemplify the best in engineering, 
philanthropy and service,” he said. “Most 
importantly, they inspire our students. Inductees 
show that with hard work, students, too, can be 
successful and make a difference.”

About the Inductees

Sharon Dunn was appointed as a General 
Manager for Eastman Chemical in 2021 and 
is located in St. Louis, Missouri. She has 
responsibility for defining the overall strategic  
direction and overseeing operational results 
for the  business unit delivering nearly 10% of 
overall earnings for the company, while creating 
a strong vision and team to drive growth. She 
also serves as Vice Chairman of the Board for 
Jiangsu Suhua Co., LTD in Suzhou, China, one of 

Eastman’s most successful joint ventures.
Prior to becoming General Manager, she 

had significant roles in Sales and Business 
management. In 2016 and 2019 she received the 
Everest CEO award which is given to the top 
Sales Director in the company.

Kevin Grandison started with Procter & 
Gamble in 1984 after interning there the prior 
summer. He began in a variety of roles in R&D 
including Always pads process development, 
Pampers product design and leading market 
research for Bounty and Charmin. He spent 
more than five years living in Venezuela leading 
Pampers development for emerging markets, 
followed by R&D roles as VP, Personal Care, VP 
Beauty New Business ventures and VP Global 
Skin Care brands including Olay and SK-II. He 
was the Venezuela R&D site leader and has led 
organizations of 150 -300+ scientists managing 
budgets of over $25 million.

Grandison was also active in organizational 
development creating P&G’s global, new 
hire on-boarding program called Ignition 
which continues 18 years later. He was the 
first recipient of the “Living Icon Award” for 
his contributions as leader of P&G’s Black 
Leadership Team.

Melissa Kemper Force is a space lawyer who, 
prior to joining Spaceport America, worked in 

Sharon Dunn Kevin Grandison Melissa Kemper Valerie Mitchell Dr. Chirag Parghi
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the Office of Space Commercialization (now 
Office of Space Commerce) in the National 
Oceanic and Atmospheric Administration 
assisting in the development of the commercial 
space transportation policy, and taught 
Aviation and Space Law as an adjunct professor 
at Loyola Law School in Los Angeles and 
International Law and Politics of Outer Space 
and Space Systems Law and Policy as an 
adjunct professor at Webster University.

She is an elected member of the International 
Institute of Space Law and Co-Chair of its 
Manfred Lachs International Space Law 
Moot Court Committee, which oversees 
moot court competitions in Europe, Africa, 
Asia and North America and organizes and 
conducts competitions during the International 
Astronautical Congress.

Valerie Mitchell is President of Troy Energy, 
an independent upstream oil and gas company 
based in Oklahoma City. She oversees all 
aspects of company strategy and growth 
including operations, reserves, acquisitions, 
human resources, IT and ESG programs.

Mitchell has over 25 years of experience in 
the energy industry, most recently as CEO of 
Corterra Energy.  Prior to Corterra, she was Vice 

President with Newfield Exploration. Mitchell 
began her career at Shell Oil Company in 
Houston.

Mitchell is a Director and member of the Audit 
Committee of NCS Multistage Holdings Inc., 
a publicly traded oil field service company in 
Houston (NASDAQ: NCSM).  She is also Director 
and member of the Reserves Committee of 
Freehold Royalties Ltd., a publicly traded 
dividend company in Calgary (TSX: FRU).

Dr. Chirag Parghi is a board-certified 
radiologist with fellowship (subspecialty) 
training in Breast Imaging and the Chief Medical 
Officer of Solis Mammography where he 
oversees clinical quality across more than 100 
breast centers. As CMO, he also leads the clinical 
research endeavors where he is the principal 
investigator on several trials and manages 
relationships with the various radiologist 
practices. Dr Parghi is still a practicing 
radiologist with an academic appointment at 
Albert Einstein medical center in Philadelphia.

In addition to his professional endeavors, Dr 
Parghi is a writer and has recently completed a 
one-year fellowship publishing open editorials 
for Doximity, an online journal for the physician 
community.



22 | University of Missouri Department of Biomedical, Biological and Chemical Engineering

Jost Gift Supports Education, Workforce
Jerry Jost, BS ChE ’70, 

believes in giving back to 
his country. After serving 
in the U.S. Army and U.S. 
Army Reserves, he founded 
Jost Chemical, which has 
created some 350 jobs and 
supported countless others.

“When you create a job, 
that’s a living thing,” Jost 
said. “You’re also helping 
support employees and 
families with wages and 
benefits. Particularly in 
chemical engineering, for 
every job you create you’re 
creating five to seven 
jobs at other companies, 
companies that provide the 
raw materials we buy or the 
equipment we buy or the 
services we use. From my 
perspective, there’s no better 
way I can give back.”

That’s why Jost is a 
longtime donor to Mizzou 
Engineering, including a 
recent $2 million gift to 
create the Jerry L. Jost 
Endowed Chair in Chemical 
Engineering. The funding will 
allow the College to recruit 
top faculty who will prepare 
countless students to fill 
the jobs that Jost Chemical 
and other manufacturing 
companies create.

“The College of 
Engineering is crucial to 
manufacturing, so whatever 
we can do to impact and 
improve the educational 
experience is going to help 
get more highly skilled 
engineers out there in the 
workforce,” Jost said. “My 
hope with the endowed 
position is that the faculty 
member hired will bring 
something renowned to the 

department to give students 
the opportunity to explore 
new areas.”

Jost Chemical is an FDA-
registered manufacturer 
of specialty chemicals. 
Jost started the business 
in 1985 after several years 
in industry. He credits his 
experience at Mizzou and 
the College of Engineering 
for equipping him with 
problem solving skills and 
providing opportunities 
to grow as an individual 
and a leader. In addition to 
chemical engineering, he 
took business and marketing 
courses that taught him how 
to be entrepreneurial. 

Jost has been a strong 
supporter of Mizzou 
Engineering over the years. 
In addition to the Jerry 
L. Jost Endowed Chair of 
Chemical Engineering, he’s 
also donated more than 
$300,000 in equipment 
for a chemical operations 
laboratory, now the Jost 
Chemical Lab and has served 
more than a decade on 
the Chemical Engineering 
Industrial Board.

Giving back, he said, is a 
good way for alumni to be 
part of educating the future 
workforce.

“You’re able to give your 
perspective of what’s needed 
in industry, and you also get 
to meet students and maybe 
make a good hire at some 
point,” Jost said. “Getting 
involved is rewarding. It’s 
fascinating to interact with 
students and faculty and 
other members of the IAB. 
It’s an important role, and I 
enjoy it.”

Jerry Jost



University of Missouri Department of Biomedical, Biological and Chemical Engineering | 23



ENGINEERING.MISSOURI.EDU


