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SESSION BIO01.01: Career Pathways I
Session Chair: Isabel Gessner
Monday Morning, November 28, 2022
Hynes, Level 1, Room 105

10:30 AM *BI01.01.01
What You Want to Do vs What You Can Do Jina Ko; University of Pennsylvania, United States

Growing up, I did not have any professors or scientists around me. I did not know how to become a professor and I never thought about it as my future
career. | majored in Bioengineering and French Studies and I was still very naive when I was about to graduate. I did not know too much about different
directions that I can take after graduation. For me, there were two options to choose from - either going to industry or continuing being a student - and it
was a very easy decision to make. I will be working for 30+ years anyway so why not spend a little more time in academia as a graduate student? Then, the
next question was Master’s vs. PhD, which was also very easy to answer. If you pursue PhD, Master’s degree is included so why not just do PhD right
away? That’s how I began my life as a PhD student.

I met the best possible advisor during my PhD and everyday was full of joy working with him on great science. I learned so much and I enjoyed the whole
process. However, it was not enough to think about becoming a professor because there were always some challenging moments. Many of my research
articles were rejected after multiple rounds of review process. Very precious samples that I collected for many weeks turned out to be degraded during that
time. We built a microchip that achieved high diagnostic performance, which turned out to be due to some errors and we had to re-do the whole process
after fixing the errors. Every time I faced these challenges, it was very frustrating and science was really hard. However, I never wanted to give up on
anything and my advisor was always highly supportive, which made me successfully complete my PhD.

At the end of my PhD, there were another two options to choose from - either going to industry or pursuing postdoc - and I decided to do both. I worked in
a company as an intern for three months and then I started my postdoc. I wanted to experience both paths so that I can really find out what I like and what I
do not like. And I liked both working in a company and in a postdoc lab. From both experiences, I realized that I really enjoy ups and downs and that
dynamic situations brought me more joy. This is why I wanted to stay in academia but I was not sure if I would become a good professor. And my PhD
advisor told me that I should do what I want to do and don’t think too much about if I can do it. And here I am.

Finding a good fit seems like a success to both securing a position and being happy in that position afterwards. It’s always helpful to know someone in a
department who is excited about your research and can endorse you during the recruitment process. High impact papers are good to have but they do not
seem to matter once you pass the first round of screening interviews. Showing your fit, passion, and niche will make people excited about your case and
want to have you as a colleague. A life as an assistant professor has been very fun and rewarding. I love working with students and colleagues. It gets very
busy with meetings, grant writing, research, and conferences but they are all enjoyable since you are the one who make decisions, not someone else.

11:00 AM *BI101.01.02
Turning Academic Research into Building a Start-Up Martin Wilkovitsch'?; 'TU Wien, Austria; 2Velaex Technologies, Austria

After graduating from university, finding early career perspectives in academia or industry can be a challenging task, especially if the actual deep desire is
to found an own company. Often, scientists are deterred by this process as there are no clear guidelines that can be followed to guarantee success of a
startup company.

Based on the research during my PhD as a chemist at TU Wien I embraced the opportunity and have taken the first steps toward building my own business
in the field of life sciences. ‘Velaex Technologies’ is a young biotech startup currently incubated in the i’ncubator of the Innovation Incubation Center of
TU Wien with the mission to “Bringing Chemistry to Life”.

The focus is to overcome the poor selectivity of conventional cancer chemotherapeutics by improving the site-specificity and especially the safety of those
drugs. The basic underlying principle is to precisely deliver and activate drugs only at the site of disease by exploiting controllable, ultra-fast in vivo
chemical reactions. Based on unique molecular designs, our team developed superior chemical tools that outperform current state-of-the-art technologies
by several orders of magnitude thereby elevating the standards for the field. With Velaex Technologies we aim to provide methods to ‘preprogram’ the
movement of compounds within living systems and thus enable drug targeting strategies with unprecedented efficiency, selectivity, and safety, paving the
way to high-precision therapeutics.

As a deep-biotech startup at the interface of chemistry and biology, still with a very strong connection to academia, we are looking forward to discussing



our recent experiences of how to turn an academic research project into starting a business and launching a future startup / spin-off company. We will share
our challenges along the way (including finding adequate funding support, mentoring/advisory strategies, building a team,...) especially addressing
students, postdocs and other young professionals who envision founding a startup company in the future.

11:30 AM *BI01.01.03
Transitioning from Academia to Industry—How I Found my Way, How I Stayed Engaged and Why I (Still) Love my Job! Jonathan A. Fauerbach;
Miltenyi Biotec, Germany

Should I pursuit the academic path and become a Postdoc or even a Professor? Where will I do that and what is my chance of success and survival? What
about becoming independent as an Entrepreneur? What is needed for a start-up? How will I be able to bring my ideas and vision to life and convince others
to invest on it? What about the industrial market? Should I “sell” my soul? How can I apply? What are the differences? Who can help me trying to figure
this out? What is the role of networking? Where can I found support?

These questions and many more where some of the ones I faced when making a career choice and transitioning from academia to industry in 2016.

Throughout my (rollercoaster of) life I have moved from South-America, to North-America to Europe. I worked in Analytical Chemistry, Organic
Chemistry, Protein Biophysical, Biochemistry and Cellular Biology labs and teams. I went from Academia, Entrepreneurship to Industry. I completed my
Masters and PhD in Chemistry and most recently an Executive MBA. Worked my way from student, to Postdoc, to Group Leader to Manager. And
managed to form a family, have two children and provide for us all.

My goal with this talk is to simply share my story, discuss and reflect on the process I went through, overcoming uncertainty and fears, debunking myths
and biases, and ultimately offer tools, tips and resources to empower everyone who is at the crossroads of career paths.

Yes! You can do this. You can find your way. It will be awesome!

Keywords: career path, job application, work-life balance

SESSION BI01.02: Mentoring and Work-Life Balance
Session Chairs: Katherine A. Mazzio and Shayandev Sinha
Monday Afternoon, November 28, 2022
Hynes, Level 1, Room 105

1:30 PM *BI01.02.01
Balancing Work and Life While Pursuing an Academic Career Rachel S. Goldman; University of Michigan, United States

As a second generation academician, I learned at a young age that if you love what you do (for a living), your work is your hobby, your collaborators are
your close friends, and your students are part of your extended family. Through persistence and luck, I have been fortunate to live this dream in my adult
life. In this presentation, I will discuss strategies for pursuing a fulfilling academic career, drawing upon my experiences at the University of Michigan.

2:00 PM BI01.02.02
Creating a Culture of Success Through Holistic Mentoring Yvonne Kavanagh; South East Technological University, Ireland

To have a successful career it is important that leadership skills and resilience are developed as part of the academic journey of a student. This is facilitated
and supported by the faculty who supervise research students. Successful careers must be framed in a changing environment where a graduate has choices
and teasing out these by exposing the student to many environments is promoted.

As a research supervisor, an important part of the role is the development of successful confident researchers who can be the leaders of tomorrow in either
academia or industry. These skills require development through various pathways. In addition to the role as a research leader developing timelines with
project and publication milestones, the supervisory role has the capability of being a mentor who supports a holistic approach to leadership development.
Being a mentor provides a platform for informal support which guides the student through various stages of their research by supporting and developing
other skills. In this area it is important that there is a structure in place which can be replicated for all research students to enable them to reach their full
potential.

This talk will focus on some strategies to support research students develop holistic leadership skills.

The approach includes strategies on:

Supporting minorities in materials engineering

Engaging students in exchange programmes

Developing leadership skills through outreach management

Providing leadership opportunities in various areas.

Supporting well being and resilience.

2:15 PM *BI101.02.03
How (Not) to Run an Academic Research Group—Insights on Mentoring and Work-Life Balance Alexandra Zevalkink; Michigan State University,
United States

Running a research group and mentoring students is not something that we are explicitly trained to do during our graduate studies. At best, we spend five
plus years observing how our Ph.D. or postdoc advisors do it, making a long mental list of what to do (and what definitely NOT to do) along the way. As a
non-expert on this subject, my goal is to help you avoid some of the many pitfalls that I encountered, by telling you what worked and what didn’t work for
me. "1l discuss the realities of work-life balance, and the implications of being both “mom” and “professor”. Effective time management skills are certainly
a critical requirement for reaching a semblance of equilibrium. However, even with the best laid plans, there are inevitably gaps between how I plan to
spend my time (e.g., revising and submitting a manuscript) and how I actually spend my time (e.g., zoom meetings while entertaining a sick toddler who
had to stay home from daycare). I’ll discuss how my group management and mentoring approach has evolved over the past six years of my career thanks to
trial-and-error and a good deal of “mentoring up” from my endlessly-patient students, and I’ll share the toolkit that I’ve developed in an effort to foster a



diverse, self-driven, collegial, and growth-oriented research group.

2:45 PM BREAK
SESSION BI01.03: Grant Writing and Publishing
Session Chair: Shayandev Sinha
Monday Afternoon, November 28, 2022
Hynes, Level 1, Room 105
3:15 PM *BI101.03.02

The Art and Science of Writing and Publishing Impactful Papers Gopal R. Rao'?; 'Materials Research Society, United States; MRS Bulletin, United
States

The importance of publishing one’s research cannot be understated, for scientists in general, but for early career researchers in particular. Publishing papers
is part of the scientific research endeavor to communicate our results and move science forward. However, it is important to publish in the right journal and
in the right format. The quality of the science is of course foremost when considering a publication, however, the quality of writing and ease of
communication are critical for acceptance of papers as well as for subsequent citations. This talk will overview the scientific scholarly publication process,
including the process of writing up your research, deciding the journal and format, composing an outstanding manuscript, submitting the paper, and
navigating the publications process including managing reviews. There are many nuances to writing and publishing scientific papers, and this presentation
will cover several of them.

3:45 PM *BI101.03.03
NSF’s Division of Materials Research—Opportunities and Requirements Birgit Schwenzer; National Science Foundation, United States

The National Science Foundation is well-known for supporting innovative and transformative research. Just as importantly though, significant emphasis is
placed on training the next generation of STEM researchers and educators as well as increasing diversity, inclusion and equity in STEM as part of the
grants awarded. Every single proposal contains a broader impacts section to address these or other aspects, justifying how the proposed research benefits
society.

The Division of Materials Research (DMR) supports fundamental materials research through its eight Topical Materials Research Programs (TMRPs):
Biomaterials, Ceramics, Condensed Matter and Materials Theory, Condensed Matter Physics, Electronic and Photonic Materials, Metals and Metallic
Nanostructures, Polymers, and Solid State and Materials Chemistry. Additionally, there are regularly opportunities to submit proposal for centers and
center-type activities. This presentation addresses opportunities to engage with DMR either as a principal investigator on a proposal or as a reviewer.

SESSION BI01.04: Career Pathways 11
Session Chairs: Isabel Gessner and Katherine A. Mazzio
Tuesday Morning, November 29, 2022
Hynes, Level 1, Room 105

10:00 AM *BI101.04.02
Being Intentional about the Industry-To-Academia Transition and Other Thoughts on Preparing for an Academic Career Aaron D. Franklin; Duke
University, United States

Ask ten professors their opinions about the pros and cons of a post-doctoral transition from industry to academia and you’re likely to get ten different
answers. Given this variance in perspective, are there any commonalities regarding how to make the transition to a faculty position as successful as
possible? In my opinion, there are and I will offer these best practices in this talk. The points I share are based on my experience in transitioning to
academia after spending six years on the research staff at IBM. My perspective has been further developed by my observation of faculty recruiting these
past 8+ years as a professor at Duke. There are certain things a person can do while in a PhD-level industry position to improve their preparation for, and
future opportunities in, a faculty position. Most of these recommended steps must be intentional, meaning they will not often develop naturally in the
regular course of working in industry. They include seeking mentoring opportunities, building a teaching portfolio, and maintaining a track-record of
innovation. Importantly, these points are also completely relevant to those working in other areas (e.g., government labs) or even PhD students still
determining the best first steps to take in their career. There’s no perfect recipe for attracting and succeeding in a faculty position, but being intentional in
your preparation can certainly help your chances for success!

SESSION BI01.05: Scientific Leadership and Education
Session Chair: Shayandev Sinha
Tuesday Afternoon, November 29, 2022
Hynes, Level 1, Room 105

1:30 PM *BI101.05.01
Inclusive Practices in the Classroom, Laboratory and Workplace Rebecca J. Anthony; Michigan State University, United States

Changing the climate for underrepresented minorities in Materials Science and Engineering, and other STEM fields, is one issue at the forefront of
broadening participation in these areas. The solution to effecting this change is not a sweeping singular event, but instead a mobilization of each member of



the community to take action towards diversity, equity, and inclusion (DEI). Across academic and industrial professions, there is an increasing emphasis on
a potential job candidate’s DEI efforts — with many job applications as well as promotion packets requiring a statement on the candidate’s activities and
interests around DEI. But for many, deciding what exactly one’s interests are — and how to promote DEI in classroom, research lab, and professional
settings, can feel daunting to say the least. Additionally, sometimes it can be difficult to envision the change that is needed to reach an improved climate for
underrepresented groups. However, small steps taken in all of these settings can go a long way in improving the climate for everyone, and by recognizing
these small actions, we can not only learn about how to promote DEI in our own professions but also gain perspective on the activities that can make a big
impact, but also suit our personalities and interests.

In this presentation, I will share some ideas for best practices to create an inclusive learning, research, and work environment and how those practices can
become structured parts of our professional lives. I will also outline the vision of what an inclusive, diverse, and equitable Materials Science and
Engineering workplace and educational space could look like — and how to selectively participate in achieving this vision by leveraging your strengths and
interests towards activities that have demonstrated impact in promoting DEI.

2:00 PM BI101.05.02
Embedding Scientific Training in Course-Based Research for Undergraduates—An Example of a Lab Bundle for Clean Energy Research Yiliang
Luan; Binghamton University, The State University of New York, United States

Research Experience for Undergraduates (REU) is popular as students can get diverse research experience over the summer. However, course-based
research for undergraduates is rare but provides more than just research experience. In such courses, scientific training is usually embedded in individual
practical labs for different training purposes, but these discrete contents make it hard for students to utilize their accumulated knowledge in their further
research. To resolve this issue, a bundle of successive and interconnected labs enclosed with scientific training based on the study of perovskite quantum
dots (PQDs) will be presented as an example. Determination of photoluminescence quantum yield is first set for the practice of basic lab skills such as
transfer, measurement, and dilution. Supersaturation synthesis of CsPbBr; PQDs is adopted followingly due to its simplicity. Microwave synthesis of
CsPbBr; PQDs is used as a transition before the students move to the more complicated hot-injection method. These successive labs are enclosed with
scientific research principles such as methods screening, interpretation of method in literature into a practical procedure, impact from the ambient
environment, viable controls, and united data analysis. Additionally, these labs are carried out in different teaching modes, including peer-mentor leading,
instructor facilitating, and fully independent, which could occur when students start research in a new lab. Eventually, the students not only have sufficient
hands-on experience but also can understand the principles of experimental designs and processes. This successive and interconnected lab bundle
demonstrates a way to embed the scientific training in the course-based research, which achieves the goals of accumulating research experience, practicing
lab skills, and understanding the scientific principles simultaneously at the initial research stage for undergraduates.

2:15 PM BI101.05.03

Innovation Fellowship—Novel Postdoctoral Training to Build a Pipeline of Innovation-Minded Professionals and Promote Commercialization in
Academic Units Anastasia Visheratina!, Dylan Neale!, Kaylee Steen', Elizabeth H. Peters!, Nadine Wong? and Joerg Lahann'; 'University of Michigan—
Ann Arbor, United States; 2Duke University, United States

The Biointerfaces Institute (BI) at the University of Michigan (U-M) is rooted in the mission to advance biomedical discoveries by disrupting the status
quo of isolated science and fostering cross-disciplinary technological breakthroughs in nanotechnology, advanced materials, cell engineering, and neural
engineering. By co-locating 28 research groups from twelve departments across the U-M schools of Engineering, Dentistry, Medicine, and Pharmacy,
forward-thinking collaborations lead to healthcare breakthroughs and advanced learning. To further accelerate the path from basic research to real-world
health outcomes, the BI has created a novel postdoctoral fellowship to train the next generation of scientists in commercialization and translation. The
Innovation Fellowship provides a blueprint for biomedical research units to train and mentor individuals in a systematic manner that encourages out-of-the-
box thinking, experiential learning that supports commercialization efforts, and enhances the network of innovation leaders.

The Innovation Fellowship focuses on five main objectives, with the help of its strategic partners, to develop the Fellows’ professional competencies in
translation and commercialization. Fellows will receive (1) Innovation & Entrepreneurship Training, (2) Networking and Mentorship, (3) Professional
Development Opportunities, and engage in (4) Technology Assessment and (5) Facilitate Project Development at all stages of the commercialization
pipeline. In January 2022, BI launched the first of its kind Innovation Fellowship with Dr. Dylan Neale and Dr. Anastasia Visheratina as the inaugural
cohort Fellows. During the term, fellows are trained to become a champion of innovation and translation at BI, advance BI’s commercialization resources,
and collaborate with BI research groups to uncover new projects with commercialization potential. They also engage with stakeholders to understand the
opportunities and challenges of potential innovations as well as work with BI teams to advance projects.

Collectively, the Innovation Fellowship is creating a new pipeline of scientifically trained individuals and developing them as commercialization thought
leaders to advance precision medicine, detect diseases earlier, restore body function, and improve drug delivery. In my talk, I will give a thorough overview
of the Innovation Fellowship, our results, and its influence on my career development.

2:30 PM BI01.05.04
A Framework for Infusing Data Science and Computation into Engineering Curricula Wesley Reinhart, R A. Kimel, Ryan Solnosky and Rebecca
Napolitano; The Pennsylvania State University, United States

While data science, data analytics, and machine learning topics continue to grow in popularity with engineering students and employers, so does the gap
between practical skills needed in the modern computing environment and fundamental concepts taught in traditional engineering curricula (i.e.,
mathematical, computational, and statistical foundations). Despite the known benefits of contextualizing data science education to domain-specific
knowledge, it remains a significant challenge for faculty without formal training in data science to develop curriculum to support the integration of data-
science-related topics with existing curricula. The National Academies have also cited challenges in (i) recruiting and retaining faculty to teach integrated
introductory courses in data science and (ii) encouraging industry partnerships to keep the education and training of the workforce well matched to the
needs of the industry. Thus, a framework for teaching data science to engineers which considers domain-specific knowledge, ethical problem solving,
transferability to new faculty and new institutions, and which encourages industry partnerships is needed.

In this talk, we will describe our current progress and future plans for an ongoing collaborative project between six universities and colleges as a part of the
NSF Data Science Corps program. The objectives of this project are to facilitate data science education and workforce development for engineering and
related topics, provide opportunities for students to participate in practical learning experiences, and expand and diversify the data science talent pool. To
this end, our team is curating curriculum and datasets which will be made available to undergraduate instructors nationwide. These resources are intended
to include everything that engineering faculty would need to port any part of this data science education framework into their own courses, reducing the
barrier to implementation. Furthermore, they will be developed in collaboration with industry contributors to enable workforce development and build
closer relationships between educators and employers of the next generation of engineers.

2:45 PM BI01.05.05



Biomolecular Electronics Experiments Using Nanoscience and Biophysics from an Undergrad Perspective Aderlyn M. Castillo, Keshani G. Pattiya
Arachchillage, Subrata Chandra and Juan M. Artes Vivancos; University of Massachusetts Lowell, United States

The scanning tunneling microscope (STM) was the first artifact capable of non-destructively imaging matter with an atomic-scale resolution. Over 30 years
ago, Gerd Binning and Heinrich Rohrer shared the Nobel Prize for Physics for inventing the first STM!. Beyond topographic imaging, STM offers the
possibility of spectroscopic measurements with high resolution (atomic in many cases). This opened the door to single-molecule electrical measurements?.
The scientific community was astounded when the electronic conductance of individual molecules bound between electrodes could be measured reliably?
using the scanning tunneling microscope break junction (STMBJ) method. The STMBJ method is a powerful technique for creating single-molecule
junctions and studying charge transport in biomolecules. In this method, the current is measured while the STM tip is brought into contact with the sample
and retracted from the substrate surface several times*. The current recorded (/) can be related to conductance (G) by G = I/V, with V being the voltage, and
conductance histograms can be constructed by acquiring thousands of curves to determine an individual molecule's conductance®. On the other hand, the
current-time method provides less yield and is used to study the spontaneous formation of molecular junctions*. STM has applications in a variety of other
disciplines, including biophysics® and biomedicine’. From the biophysics perspective, it can be used to detect biomolecular interactions electrically’. On
the other side, from the biomedicine perspective, it could be used to detect detrimental diseases such as cancer and COVID and its variants®

In this contribution/Herein, we show an overview of the STMBJ method applied to the study of biomaterials and individual biomolecules® from an
undergraduate perspective, in the context of the immersive scholars UML summer challenge. The results include high-resolution STM substrate imaging in
air and buffered solution and preliminary trials on molecules and biomolecules. These results, potential problems, and alternative solutions open the doors
to further develop STM, automatizing and miniaturizing it to make it a widespread user-friendly nanotechnology tool.
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SESSION BI01.06: Virtual Session
Session Chairs: Isabel Gessner and Shayandev Sinha
Tuesday Afternoon, December 6, 2022
BIO1-virtual

1:30 PM *BI101.06.02
A Perspective from an Early Career Scientist Working in a National Lab Wanyi Nie; Los Alamos National Laboratory, United States

At the end of the PhD training, it is time to decide the future career path. It can be confusing and a challenging time. Here I will share my path after
graduating from Wake Forest University, and pursuing my research career at Los Alamos National Laboratory. I started as a postdoc research associate and
then converted to a staff scientist. After my conversion, I have obtained significant experiences about maintaining a research group, raising funding,
mentoring students and postdocs. In particular, I will discuss my experience and what I’ve learnt from the grant applications. Further, I will share my
experience conducting research, mentoring postdoc and students in a national laboratory environment.

2:00 PM BI101.06.03
Developing Entrepreneurial Mindset in Engineering Students Through a Scaffolded Group Project Designing a Research Proposal Russell K.
Pirlo; University of Dayton, United States

Entrepreneurial Mindset (EM) encompasses recognizing and identifying opportunities and applying one's skillset to create value and impact by solving
societal problems. The Kern Entrepreneurial Engineering Network (KEEN) promotes a framework for entrepreneurial-minded learning (EML) comprised
of three student learning outcomes that contribute to an EM, curiosity, connections, and creating value (the 3 C's). We present a collection of learning
modules comprising a semester-long scaffolded approach to developing curiosity and creating value by identifying and addressing technical gaps through a
group project writing an engineering research proposal. These modules were designed for and implemented in upper-level undergraduate and graduate-
level biomedical engineering courses with the goal of developing all the three C's with emphasis on connections and creating value.

The collection of modules and course project accounted for half the effort in the course, and each module built upon the prior exercises and integrated core
course content as well as a self-directed literature search. Project groups included 4-5 students from multiple majors within the undergraduate level.
Modules included 'formative exercises' on sub-field exploration, strategic focus, needs finding, value/impact evaluation via quad-chart, technical gap
identification, graphical organization of thought through technical approach and instrument diagrams, risk assessment and mitigation, proposal
presentations, and a written proposal.

The impact of the modules was evaluated with a pre and post 5-point Likert scale survey. Based on multiple prior instruments evaluating EM, questions
addressed students' self-perception of ability in ideation, open-mindedness, altruism, problem-solving, engaging stakeholders, value creation, ability to
learn, analyzing market conditions, managing complex tasks, ability to anticipate technological developments, and intrinsic curiosity. Wilcoxon signed-
rank statistical analysis revealed significant improvements (p<0.05) in students' perception of their ability to manage complex tasks, cope with failure, lead
a team to work on a project, actively seek as much information as they can in a new situation, and anticipate technical developments.

Strategies to evaluate the effectiveness of individual assignments to impac