
Smart card research delivers 
better, cheaper data security
Buckeye engineers want to protect your credit card. Data 
security of credit cards could be dramatically improved by 
using equipment as basic as a high-end ink-jet printer and 
changing the way secure information is communicated, 
said Paul Berger, professor of electrical and computer 
engineering and physics.

Berger’s solution is to create credit cards that integrate 
user data into the plastic itself. A specialized process 
enables printing plastic semiconductors onto the 
outside of the cards, rather than embedding expensive 
silicon semiconductors inside them. The card itself then 
becomes a tiny computer with micro-antennae that turn 
radio frequencies into voltage to power the printed  
plastic circuit.

Like silicon-chip embedded cards, smart cards would be 
almost impossible to counterfeit, but at a fraction of the 
cost. In contrast to cards that store static data on magnetic 
strips, the embedded computer chip would create a 
new, temporary encrypted key each time it was used. 
As a result, major breaches of customers’ personal and 
financial data could become a thing of the past. 

By collaborating with researchers in Finland and at 
Wright State University, these new cards could be in the 
marketplace very quickly, Berger said, perhaps in two to 
three years.

Learn more: go.osu.edu/sc

Top photo: Professor Paul Berger; bottom photo: Graduate 
student Conner Chambers at work in the lab.
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Engineering the right start  
The academic calendar wasn’t the only thing that 
flipped when Ohio State switched from quarters to 
semesters in 2012. The College of Engineering’s  
First-Year Engineering Program transitioned to an 
inverted classroom model by flipping lecture and 
homework activities. The result? Classroom time  
that is filled with as much active, experiential learning  
as possible.

Changing to a flipped classroom model is just the latest 
innovation to the first-year program, which has been 
evolving since 1999 to provide the best engineering 
education possible.

What really sets Ohio State’s program apart is that 
all first-year Buckeye engineering students—2,300-
plus—complete a team design-build project ranging 
from creating autonomous robots to advanced energy 
vehicles to nanotechnology devices. 

The projects take the engineering and professional 
skills students have learned all year—including MATLAB 
programming, graphics, CAD, and the engineering 
design process and principles—and put them to the 
test. Students also practice critical team-building, 
communication, presentation and documentation skills.

Combined with a multidisciplinary approach and the 
extensive integration of peer mentors, Ohio State’s 
nationally-recognized First-Year Engineering Program 
is one that earns rave reviews from both students and 
employers alike.

Learn and see more: go.osu.edu/fep

Alum tackles the water crisis  
one pump at a time 
Greg Bixler never set out to build a groundbreaking water pump or start a 
humanitarian engineering organization. But once the mechanical engineering 
alum heard about the life-threatening water issues the world’s poorest 
inhabitants face, he couldn’t turn away.

After being unable to find replacement parts for commonly installed water 
pumps that tend to be unreliable, Bixler (pictured above, wearing hat) and a 
group of like-minded colleagues decided to build a better pump instead. 

He co-founded and is CEO of Design Outreach, the volunteer-powered 
humanitarian engineering organization that invented the LifePump. Unlike 
traditional hand pumps that tap out at 162 feet, the LifePump can pump water 
from more than 500 feet deep.

Design Outreach has installed two LifePumps in Africa so far, with 28 more 
scheduled for delivery by the end of summer. Now they’re working to raise 
funds to send 100 more to Africa.

Around the same time Design Outreach was getting started, Bixler returned  
to academia to pursue humanitarian engineering work full-time. Today the 
three-time Buckeye grad (’03, MS ’07, PhD ’13) is a lecturer for Ohio State’s 
First-Year Engineering Program.

“I really wanted to inspire students to go out into the workforce and come up 
with solutions for the world’s poorest people,” Bixler said. 

Learn more: go.osu.edu/bixler

Driven to fight cancer, 
students earn  
national recognition 
The Ohio State University student team and now 
start-up company—OncoFilter—was a finalist in the 
Lemelson-MIT National Collegiate Student Prize 
Competition, one of the nation’s most prestigious 
collegiate innovation contests.

Seniors Kinshuk Mitra and Brett Geiger (biomedical 
engineering), and freshmen Aaron Maharry  
(electrical engineering) and Preethi Chidambaram 
(biomedical engineering) are commercializing a novel 
cancer diagnostic technology invented by Mitra. 

The Lemelson-MIT competition is a nationwide search 
for the most inventive undergraduate and graduate 
students in two categories: healthcare and consumer 
products. The Buckeye engineers were one of only 
four undergraduate finalist teams nationwide in the 
healthcare category. 

Mitra’s biotechnology brainchild is a microbead mesh 
that quickly and cost-effectively separates cancer cells 
from healthy cells in blood samples. Cells being shed 
from primary tumors into the blood stream are one of 
the earliest physiological signs of cancer.

OncoFilter won top honors at the 2013 Ohio State 
University Business Plan Competition, a victory that 
included $25,000 in cash and more than $60,000 
worth of business and legal consulting.

Learn more: go.osu.edu/onco
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Job Shadow  
Week 2014:  
A day in the life  
of an engineer
Similar to a grown-up version of  
take-your-child-to-work day, the 
College of Engineering’s Job 
Shadow Program offers students the 
opportunity to experience a day in 
the life of an engineer.

The event provides students with a 
unique chance to gain insight into 
possible careers related to their 
major and observe engineers on the 
job, while employers benefit from 
the opportunity to interact with and 
promote their company to future 
graduates. Held annually during 
spring break week, the 2014 event 
was the most popular yet in the 
program’s eight year history.

Learn more: go.osu.edu/jsw
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Moving manufacturing ahead
In February, The Ohio State University, 
EWI and the University of Michigan were 
awarded the newest manufacturing 
innovation hub, the American Lightweight 
Materials Manufacturing Innovation 
Institute (ALMMII). The collaboration will 
advance development of high-strength 
materials and manufacturing methods, train 
tomorrow’s workforce and create new jobs 
in the region. 

The award is an essential thread of a 
proposed Ohio State advanced manufacturing fabric connecting existing 
assets with new public-private partnerships that capitalize on Ohio’s  
industry strengths.

Because of the university’s depth and breadth, Buckeyes can tackle 
manufacturing issues in all of their complexities. We boast signature strengths 
in structural materials, metal forming, corrosion, auto design, aerospace 
platforms and energy systems, and we are home to the only accredited 
welding engineering program in the nation. World-class faculty prepare 
students to work, lead and innovate in this industry. Ohio State has the 
research, the ideas and—now with ALMMII—the comprehensive fuel to power 
an American manufacturing resurgence.

Learn more: go.osu.edu/am

Scholarships: Making an impact
Ben Lewis dropped out of college three times 
before enrolling at Ohio State—twice for financial 
reasons and again when he joined the Army 
following 9/11. But this May, he’ll achieve his 
dream of earning an engineering degree.

“I wouldn’t be here if it wasn’t for scholarships,” 
Lewis said.

He’s not the only one. Without scholarships, 
getting an Ohio State education just wouldn’t be 
possible for many students. While others, like  
first-generation student Amanda Broseus (pictured), wouldn’t be able to 
practice their engineering skills during service learning trips or get involved in 
campus activities.

Providing scholarship support for a College of Engineering student is truly the 
single most impactful way to make a direct difference in a student’s life. It’s a 
gift that helps ensure the very brightest can afford an Ohio State education.

Learn how you can make a difference: go.osu.edu/sch

OncoFilter team members, from left:  
Maharry, Chidambaram, Geiger and Mitra.
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Smart card research delivers 
better, cheaper data security
Buckeye engineers want to protect your credit card. Data 
security of credit cards could be dramatically improved by 
using equipment as basic as a high-end ink-jet printer and 
changing the way secure information is communicated, 
said Paul Berger, professor of electrical and computer 
engineering and physics.

Berger’s solution is to create credit cards that integrate 
user data into the plastic itself. A specialized process 
enables printing plastic semiconductors onto the 
outside of the cards, rather than embedding expensive 
silicon semiconductors inside them. The card itself then 
becomes a tiny computer with micro-antennae that turn 
radio frequencies into voltage to power the printed  
plastic circuit.

Like silicon-chip embedded cards, smart cards would be 
almost impossible to counterfeit, but at a fraction of the 
cost. In contrast to cards that store static data on magnetic 
strips, the embedded computer chip would create a 
new, temporary encrypted key each time it was used. 
As a result, major breaches of customers’ personal and 
financial data could become a thing of the past. 

By collaborating with researchers in Finland and at 
Wright State University, these new cards could be in the 
marketplace very quickly, Berger said, perhaps in two to 
three years.

Learn more: go.osu.edu/sc
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student Conner Chambers at work in the lab.
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