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hank you to those who responded to the reader survey that appeared in the fall/winter

issue of Currents Magazine. It was terrific to hear from so many of you. We received

many positive comments citing the broad range of articles, the easy-to-read format, and

the quality of the photographs.

We also received suggestions for future articles. One reader suggested an article on bio-

medical engineering. Another wanted a story about the variety of career options open to

Engineering Arts graduates. Thanks for the great ideas. In this issue, you will find feature

articles on both of these topics.

Engineers have become increasingly life-sciences oriented in their teaching and research.

Many interesting problems sit at the interstices between engineering and biology. The fac-

ulty profiles in this issue will give you a sampling of the biomedical engineering projects

underway in our College, including: improving biodegradable scaffolding material to stimu-

late and guide new bone growth; using an atomic force microscope as a robotic scanning

probe to investigate cells, molecules, and DNA; and developing slow-release capsules of

biodegradable starch polymers for more controlled delivery of anti-cancer drugs.

Not only are engineers important in the health care arena, they also have a voice in the

business world. Our College has an Engineering Arts curriculum designed for people

preparing to work at this interface as well. The program’s diverse set of courses provides

students with a background that is in great demand; our enrollments are increasing every

year. Engineering Arts grads will tell us in this issue how that program launched their

careers. Some of the fields may surprise you: business, medicine, even law.

Our readers told us they want to know about new facilities and student projects. We

recently dedicated our newest building—the Civil Infrastructure Laboratory—with a great

party and alumni returning from all over the United States to celebrate with us. Read about

it on pages 4 and 5. Check out the successes of our concrete canoe and steel bridge building

teams on pages 26–28.

When you’re finished reading this issue of Currents, take a look at the back cover. The

“over-30” crowd requested “occasional nostalgia for us old-timers.” Beginning with this

issue, we will regularly feature a historical photo from our archives. We welcome readers’

reactions to this photo feature and look forward to the stories it will generate.

If you have not yet had a chance to respond to our reader survey, it’s not too late to mail

in the form. Or you may complete an online version at www.egr.msu.edu/goto/readersurvey/

if that’s more convenient for you.

Thank you for helping us make Currents Magazine a publication that’s relevant to you,

our readers. Keep the suggestions coming!

Janie M. Fouke

Dean
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Panoramic view of ZEUS

surgical system, courtesy

of Computer Motion, Inc.

Photo of hardware unit

under development for 

surgical control system (in

background) and photos of

Bjork-Shiley heart valve and

control handle under develop-

ment for robotic surgical train-

ing system by Harley J. Seeley.

The photo of a ceramic scaffold

supporting bone cells was taken

in the bioceramics laboratory at

MSU under a light microscope at

200X magnification. Layout by

Sharp Des!gns.



Professor Ted Loudon in front of his display,

“Improving Wastewater Treatment.” His

display, a senior design wastewater

treatment system, can greatly

reduce pollutant concentration

in wastewaters. This system

was designed to recycle de-

icing fluid from airports.
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Ag Expo, Michigan’s largest farm show, was held July 16–18, 2002,

on the MSU campus. Sponsored by the Department of Agri-

cultural Engineering, the 35-acre main exhibition site included

displays highlighting the latest technology in farm equipment, prod-

ucts, services, and supplies. More than 300 commercial and educa-

tional exhibits and demonstrations drew a crowd of farmers,

educators, agribusiness individuals, and specialists. ●E

Ag Expo 2002

department news & research AGRICULTURAL ENGINEERING

The new sprayer Big Dog 1200 lives

up to its name.

Winding down a great visit.
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David F. Ollis, Distinguished Professor of

Chemical Engineering at North Carolina

State University, was the speaker at The

Fourth Johansen-Crosby Lecture, sponsored by

MSU’s Department of Chemical Engineering

and Materials Science.

Ollis says in order to help undergraduate

engineering students make the transition to

today’s engineering workforce, we must teach

design the way it happens in the real world—

in multidisciplinary teams. He says providing

these types of design experiences will fulfill one

of the requirements of ABET’s Engineering Criteria

2000—that graduates of the 21st century have the

“ability to function on multidisciplinary teams.”

The Johansen-Crosby Lectureship honors the parents

of Edwin Johansen Crosby, who earned his bachelor’s degree

in chemical engineering from MSU in 1950. ●E

Martin C. Hawley has been named the first chairperson

of the new Department of Chemical Engineering and

Materials Science.

Hawley has had a long and illustrious career at MSU, first

as a student and then as a faculty member in the Department

of Chemical Engineering. He left the farm in southern

Michigan—where he was born—to attend MSU. He earned both

his bachelor’s and doctorate degrees from MSU, making him about

as “green” as one can be.

He received an MSU Distinguished Faculty award in 1982 and

has twice been named “Chemical Engineer of the Year” by the Mid-

Michigan AIChE. He is a registered Professional Engineer, and was

co-director of the NSF Center on

Polymer Composites Processing

for the past 10 years. Thirty

undergraduate students have

received national AIChE design

awards under his tutelage.

Hawley’s research areas include

chemical reaction engineering, transport,

electromagnetic processing of materials, and polymers

and composites processing. He has six patents and more than 180

articles to his credit, and has authored a widely used industrial edu-

cation series that has been translated into several languages. ●E
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Civil Infrastructure Lab Dedicated
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MSU Provost Lou Anna K. Simon carries

out the official ribbon cutting. LEFT TO

RIGHT: Raymond C. McVeigh, Great

Lakes Cement Promotion Assoc.,

Inc.; Alton L. Granger, President,

Granger Construction; Janice M.

Granger; Lou Anna K. Simon,

Provost; Ronald Harichandran,

Chairperson, Department of

Civil and Environmental Engi-

neering; Janie M. Fouke, Dean,

College of Engineering; and Robert

J. Huggett, MSU Vice President for

Research & Graduate Studies.

LEFT TO RIGHT: Dorothy Blanchard, James

Blanchard (CEE ’42), and Ron Harichandran.

CIVIL & ENVIRONMENTAL ENGINEERING

MSU’s Department of Civil

and Environmental

Engineering held a dedi-

cation ceremony for its new

Civil Infrastructure Laboratory

on Thursday, May 9, 2002.

“This laboratory holds

immense promise for the future

of the department,” said Chair-

person Ronald Harichandran. “It

has attracted bright young fac-

ulty members from some of the

best universities in the country.

Without it we could not excel in

the civil infrastructure area,

which is a pillar of civil engi-

neering.”

“The relentless effort to learn

more about the properties and

behaviors of structures in a

dynamic world is central to the

discipline of engineering,” said

Dean Janie M. Fouke. “The

resources available here will help

researchers to enhance the

national reputation of MSU as a

place where knowledge about

civil infrastructure is created,

tested, and refined.”

Other speakers included MSU

Provost Lou Anna K. Simon and

Robert Huggett, MSU Vice Presi-

dent for Research and Graduate

Studies. Following the ceremony,

guests attended a reception and

toured the facilities.

To learn more about the new

lab, visit our Web site at http://

www.egr.msu.edu/egr/, and see

News and Information. ●E
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Naming opportunities are still available. Below is a list of naming opportuni-

ties and amounts. For more information, contact Jonathan Hill in the College

of Engineering Office of Development at (517) 355-8339 or jhill@egr.msu.edu.

Building . . . . . . . . . . . . .$1,250,000 Civil Materials Lab . . . . . . . . .$175,000

Micro-Testing Lab  . . . . . . .$100,000 Environmental Testing Lab  . . . .$75,000

Faculty Office  . . . . . . . . . . .$30,000 Donor Wall  . . . . . . . . . . . . . . .$10,000

LEFT TO RIGHT: Raymond C. McVeigh,

Great Lakes Cement Promotion Asso-

ciation, Inc.; Bernie Cawley, Michigan

Concrete Association; and Robert Risser, Michigan

Concrete Paving Association.

Named Areas & Donors

STRUCTURES AND PAVEMENTS LABORATORY

Alton L. & Janice M. Granger

LABORATORY CLUSTER

Great Lakes Cement Promotion Association, Inc. and its members:

Cemex; Essroc Italcementi Group; Holcim, Inc.; Lafarge North America;

and St. Marys Cement Company

CONFERENCE ROOM

Mark A. Young & the Ferrantino Foundation

STUDENT OFFICE

Stan & Virginia Espenship

FACULTY OFFICE

Lee & Cheryl Dell

CONTROLLED ENVIRONMENT ROOM

Roger & Shelia Conrad

OTHER CONTRIBUTORS

Reginald & Lois Batzer

James E. & Dorothy R. Blanchard

Bruce & Deborah Campbell

Frank & Jean DeDecker

Department of Civil and Environmental Engineering faculty and staff

Fishbeck, Thompson, Carr & Huber, Inc.

Larry J. Fleis, P.E. & Jackie Fleis

Korean MSU Civil and Environmental Engineering Alumni

Richard Kriner

Rodney & Mary Jo Meade

Michigan Concrete Association and its members

Michigan Concrete Paving Association

Leo V. & Rebecca Nothstine

NTH Consultants, Ltd. and its alumni employees

Charles H. Raths

Spalding DeDecker Associates, Inc.

Don Welling, P.E. and Ruth Welling

Paul H. & Marcia J. Woodruff

Lee Dell (CEE ’66)

Naming Opportunities



Augmenting Reality

he World Is Not Enough is not just the

title of a James Bond movie, it’s also

the theme of exciting new research

being conducted at MSU.

Researchers at the Media and

Entertainment Technologies Lab (METLAB)

in the Department of Computer Science 

and Engineering, in conjunction with

researchers in the Media Interface and

Network Design (MIND) Lab in the

Department of Telecommunications, are

actively examining the technological and

sociological issues of augmented imagery—

the modification of existing images with

new virtual elements,  and augmented

vision—the addition of virtually generated

elements to the vision field.

Many are already familiar with virtual

reality (VR), which seeks to provide a user

with an alternative reality, replacing the real

world with one generated by a computer.

Advances in computer graphics and virtual

technologies have made it possible for us to

enhance or augment our perception of the

world around us. The exciting new field of

augmented reality (AR) seeks to use com-

puters to enhance our vision, our hearing,

and our other senses as well.

AR differs from VR in that there is no

attempt to escape the real world; instead,

computer technologies are used to add to

the world. Computer-generated elements

are blended into our perception of the world

in ways that are interesting and useful.

Televised football games

can include a virtual first-

down line. Soldiers mov-

ing through the streets of

an unknown city can have

maps and strategic data

presented in such a way

that it appears to be part

of the world around

them. A factory worker

can have the complex lay-

out of a wiring harness

superimposed directly on

the assembly jig.

A wide variety of AR

research projects are

active at MSU. The

mobile infosphere project

seeks to place informa-

tion in a field around a

mobile user’s body, taking

advantage of our well-

developed spatial senses.

Another project seeks to

create an immersive VR-

like environment, much

like the Star Trek concept

of the holodeck, where

users can visit alternative realities, but can

see their own bodies and those of others in

the environment without resorting to

avatars or other virtual technologies. Several

other projects focus on the critical motion

tracking and registration technologies that

make AR possible. One student, in conjunc-

tion with faculty from Calvin College in

Grand Rapids, Michigan, is exploring story-

telling in an AR environment.

In one recent project, subjects were

instructed to build complex structures

6 CURRENTS MAGAZINE |  summer 2002
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using Duplo™ blocks. The goal of this work

is to equip factory assembly workers with

display technologies that will direct them in

assembly steps, allowing longer, more com-

plex tasks, decreasing cognitive loading and

fatigue, and increasing productivity. The

instructions were presented using an optical

see-through head-mounted display (HMD)

that overlaid computer graphics onto the

workspace. A separate display for each eye

allowed the images to appear 3-D and at the

proper depth. A tracking mechanism

allowed the system to

know exactly where the

user was looking so that

the graphics registered

with the real workspace.

The net effect was the

ghostly appearance of a

virtual Duplo block where

the user was to install the

next block. Experiments

with users demonstrated

that this method could

enhance the performance

of a human assembly oper-

ator, increasing speed and

decreasing errors.

AR technologies are

often categorized as

human augmentation.

This research recognizes

that it is often best not to

try to replace reality or the

incredible processing abili-

ties of the human brain,

but rather to add to reality

and to use computers to

facilitate those processing

abilities. AR can provide

new tools to enhance the senses and blend

information into our world so we can better

benefit from it. ●E

—Charles B. Owen, Assistant Professor

Department of Computer Science and Engineering

7michigan state university college of engineering

View of the Duplo project,

as seen by an augmented

reality user.

Photo by Arthur Tang



New Repeater Helps MSUARC Make Their Mark
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T
he MSU Amateur Radio Club

(MSUARC) took the next step in the

group’s long history and left a lasting

footprint with the purchase of a new

repeater. This device will allow ama-

teur radio operators (a.k.a. “Hams”) in

MSUARC and the surrounding communities

to transmit and receive radio messages

clearly over a greater distance than the pre-

vious one. That’s because the “footprint” of

the new repeater, or area over which com-

munication can occur, has expanded.

Professor Michael Shanblatt, advisor of the

MSUARC, says, “Someone in Howell can

now talk to someone in Grand Rapids over

our repeater. We could barely get off campus

with the old repeater.”

Shanblatt explains that the repeater,

located on the fourth floor of the Engineer-

ing Building, is needed because “the UHF

and VHF frequencies used by Ham radios

only transmit by line-of-sight. In other

words, they don’t bend around the horizon,

or go over mountains and buildings.” That’s

where the repeater comes into play. “You

can transmit a message to the repeater on

one frequency, it will repeat your transmis-

sion on another nearby frequency, and also

boost up the power. Therefore someone at a

distance can hear it.” This increase in the

signal strength enables battery powered

mobile Ham radios to be used for long-

distance communication.

So what are the uses for radios that use

repeaters? Radio operators provide public

service. In the past, MSUARC has been

involved in coordination of the March of

Dimes Walkathon and similar community

events. Amateur radio operators on differ-

ent street corners all communicate on the

same channel using the repeater. They give

reports about walkers, the end of the line,

and traffic, to help the event run smoothly.

This year in April, MSUARC used the

repeater for the Science Olympiad, to help

people coordinate parking and function

events. The MSUARC also provides other

services like allowing the community open

access to the repeater rather than restrict-

ing use exclusively to club members. Any

Federal Communications Commission

licensed amateur radio operator in the area

may utilize it.

Repeaters are also invaluable during

emergency situations such as storms, fires,

or natural disasters. “When we had the bad

storm last fall that knocked trees down by

the Kellogg Center, local amateur radio

operators were actually out helping the

police locate downed power lines and a cou-

ple of fires,” says Shanblatt.

Besides providing public service, Ham

radios and repeaters bring people together

to interact and learn from one another. The

MSUARC repeater, which cost $4,600 and

was funded by Associated Students of

Michigan State University (ASMSU), the

Office of the Dean of Engineering, and

MSUARC, is predominantly used for com-

munication between club members. In addi-

tion, students gain practical knowledge

about radio technology and electronics.

MSUARC president, Mike Wolthuis, who set

up another repeater on top of his fraternity

house, says, “They are fun engineering proj-

ects, and you actually learn a lot.”

Shanblatt adds, “The purpose of Ama-

teur Radio is to train people in the use of

radio equipment to advance the art of

designing and engineering radios. A lot of

techniques used in modern communica-

tions were developed by Hams.” Among

these are spread spectrum communication,

employed in cell phones, and slow scan tele-

vision, utilized to send color pictures over

radio frequencies.

But not all amateur radio operators are

ENGINEERING BUILDING

With repeater, line-of-sight communication is possible around obstructions.

Without repeater, line-of-sight communication is impossible around obstructions.

ENGINEERING BUILDING

RADIO

Hello.

RADIO

How are
you?

RADIO

Hello.

RADIO

Is anyone
there?

HOWELL GRAND RAPIDS

HOWELL GRAND RAPIDS

VOICE MESSAGES

department news & research ELECTRICAL & COMPUTER ENGINEERING
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engineers or familiar with electronics. “My

daughter got her license when she was 11!”

remarks Shanblatt, who goes on to say, “Half

the people at our last licensing class were

under 15 years old.” Licensing classes are

offered by MSUARC every winter in con-

junction with the Central Michigan

Amateur Radio Club.

Many Hams simply use radios for fun

by communicating with people around the

world. For certain high frequencies (HF),

the atmosphere acts as the repeater by con-

tinuously bouncing the message around the

earth, so a person in East Lansing, for

example, can talk to someone in Asia or

Europe. Certain satellites are also repeaters.

“It is possible on some frequencies to talk to

astronauts on the International Space

Station,” comments Shanblatt.

Tradition and longevity also distinguish

MSUARC. The club, dating back to 1919, is

older than the Federal Communications

Commission (FCC). Alumni are very active

in the group, often donating equipment to

students and participating with club mem-

bers in contests sponsored by the American

Radio Relay League (ARRL).

Currently, there are about 20 members

in the club, but “we would like to have more

and are always trying to recruit,” says

Shanblatt. New members have access to

handheld radios supplied by MSUARC and

the club’s radio room in the Engineering

Building. When asked when meetings were

held, though, Shanblatt replied, “That’s the

great thing, we meet on the radio!” ●E

—Lisa Oravecz-Simpkins

MSUARC’s repeater antenna on top of the MSU

College of Engineering building relays messages

and increases the club’s footprint.Ph
ot

o 
co

ur
te

sy
 o

f 
M

S
U

AR
C



S
tudents in the Engine Research

Laboratory are saying, “I want my

MTV.” Instead of Music Television,

they are referring to Molecular

Tagging Velocimetry (MTV), a tech-

nique used to measure the velocity fields 

of the fluid contained in the Optical Engine

(OE) at the MSU Engine Research

Laboratory (ERL).

The only one of its kind in the world,

the MTV/OE is a modified Hatz diesel

engine, in which a quartz cylinder and MTV

allow noninvasive optical velocity measure-

ments of the gas mixture inside the engine.

“The reason that we built it was to

develop a way to understand why cycle-to-

cycle variability occurs in an engine,” says

Harold Schock, professor of mechanical

engineering and director of the ERL. A sin-

gle cycle of an internal combustion engine

occurs when the piston has returned to its

original position after undergoing four

processes: (1) intake of fuel and oxidizer, 

(2) compression of the mixture, (3) power 

or combustion, and (4) exhaust.

According to Schock, the question to

be answered is: “What can we do to make

the engine more efficient during the

dynamic stage of combustion?” This is

because changes in combustion efficiency

from one cycle to the next are directly

affected by the details of the fuel-oxidizer

mixture motion that happen before the pro-

duction of power. “We’re trying to deter-

mine, given certain geometries, what the

flow field looks like in the combustion

chamber before combustion starts,” says

Schock. It is in strokes 1 and 2 of the engine

cycle where MTV becomes valuable for

improving the combustion.

The MTV technique was first devel-

oped at MSU by Robert Falco, former 

professor of mechanical engineering,

Manoochehr Koochesfahani, professor of

mechanical engineering, and Daniel Nocera,

former professor of chemistry, to describe

the velocity field of a fluid by tracking

organic molecules called “tracers” after they

are exposed to ultraviolet radiation.

In the OE, biacetyl molecules in a plane

are excited by a single pulsation of a laser,

which activates a glowing grid. Intersections

1

1'

4

4'

2

2'

3

3'

time = 0 (fluoresce)

time = ∆t (phosfluoresce)
velocity vectors
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Velocity vectors that

result from recording the

points of a single cell

which are located in the

grid at two time instants

within the lifetime of the

fluorescing molecules.

department news & research MECHANICAL ENGINEERING

MTV: Not Just for Television Anymore



of the pattern provide the points to be fol-

lowed during the lifetime of these light-

emitting tracers. After the laser is turned

off, the biacetyl phosphoresces, producing 

a deformed grid. Images taken from an

Intensified CCD camera at both instants are

compared and then correlated to determine

the instantaneous velocity vectors.

Schock’s group at the ERL was the first

to apply MTV to a realistic engine. They

realized it was vastly superior to particle-

based methods like Particle Image Veloci-

metry (PIV) and Laser Doppler Velocimetry

(LDV). Schock states, “You could do some-

thing similar with Particle Image Veloci-

metry, but there are issues of whether

particles are actually following the flow.

With Laser Doppler Velocimetry, it took us

two days to get the information that

we can now get in two minutes

with MTV.

“Before MTV, it was

impossible to quantify cycle-

to-cycle variability in a

repeatable and reliable man-

ner,” states Schock. MTV allows

engineers to determine how

changes in the combustion chamber

and engine geometry will influence the flow

field and, subsequently, fuel-air mixing and

combustion.

Phil Keller of DaimlerChrysler states,

“MTV is a breakthrough technology that

will help us develop more fuel efficient

engines by quickly characterizing the in-

cylinder gas motion. This knowledge allows

us to make changes that optimize the com-

bustion process.”

Schock adds, “What I see in the next 5

to 15 years is an automobile engine that can

look at the combustion data, and then re-

adjust the engine parameters before the

next cycle.”

Funding for the project reflects the

quality of work at the ERL. Initial funding

from the National Science Foundation

lasted eight years, and ongoing development

is provided by Ford, DaimlerChrysler, and

the U.S. Department of Energy.

“These are thrilling times,” says Schock.

“This technology allows us to develop

engines which, in a hybrid configuration,

will enable us to double the fuel economy of

today’s vehicles within the next 10 years.” ●E

—Lisa Oravecz-Simpkins
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A glowing grid illuminates the particles that will

provide the velocity field in an experiment con-

ducted by graduate student Andy Fedewa.

Harold J. Schock, professor of

mechanical engineering and

director of the Automotive

Research Experiment

Station (ARES), has been

named a 2002 SAE Inter-

national Fellow. Recognized for

20 years of work in quantifying flows

in piston and rotary engines, he was

one of 15 Fellows honored at the

SAE World Congress in Cobo Center,

Detroit, Michigan, on March 5.
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feature BIOMEDICAL ENGINEERING

W
here does the medical profes-

sion get its amazing tools—the

MRI machine, the kidney dial-

ysis machine, the monitors that read out a

patient’s blood pressure, heartbeat, and oxy-

gen level all at the same time? A moment’s

reflection will tell you to look for an army of

engineers working behind the scenes.

The wonderful medical advances we

enjoy are the product of thousands upon

thousands of hours of collaborative re-

search, mostly at universities, by teams of

engineers and life sciences professionals.

Such research moves forward only as fund-

ing comes in to subsidize it. This is an excit-

ing time for life sciences research, as we

have recently seen a national upsurge of

support. For example, Congress just man-

dated a new National Institute for Bio-

medical Imaging and Bioengineering for the

National Institutes of Health, which is sure

to provide federal resources for continued

collaboration between engineers and health

professionals.

The State of Michigan, too, has commit-

ted $1 billion to life sciences research over

the next twenty years. The grant program,

initiated in 1999, is called the Michigan Life

Sciences Corridor, of which the backbone is

a research alliance formed by MSU, the Van

Andel Institute in Grand Rapids, the

University of Michigan, and Wayne State

University. MSU has already received $26

million in state funds to establish a high-

tech Michigan Center for Structural Biology,

where scientists and industries from across

the state can study proteins and their rela-

tionship to disease. A professor in the

Department of Chemical Engineering and

Materials Science, Mark Worden, manages

one element of the Center—a new Protein

Expression Lab located in the Engineering

Building.

This availability of funding and the

atmosphere of support for biomedical

research have enabled the

College of Engineering to take

bold new steps in the arena of

biomedical engineering. Our

recent faculty hires have special-

izations in biomedical engineer-

ing; undergraduate students in

any of the College’s majors may

elect to complete a biomedical

engineering option; and new

biomedical engineering labs will

occupy 6,000 square feet of

space (currently being reno-

vated) in the Engineering

Building.

We are poised as a College to

make vital contributions to life

sciences research. The projects

set forth in this article will high-

light a few of the gifted

researchers who make up our

faculty and reveal the remark-

able inroads many of them are

making in the field of biomed-

ical engineering.

Engineers Are Good for Your Health  by Lynn Anderson

The university has just dedicated a new $100 million Biomedical and Physical Sciences Building,

now the largest academic building on campus, which will foster collaboration across disciplines.



entirely new. Today,

when doctors

remove a bone

tumor, they pack

ceramic granules

into the resulting

hole to stimulate

new bone growth.

But current ceram-

ics can’t be used in load-bearing situations,

such as broken jaws, collarbones, arms, and

legs, because they would crush under the

pressure of use. So Baumann and McCabe

are studying how to make ceramic scaffolds

stronger, possibly by firing, or “sintering,”

them differently or by adding other materi-

als to the ceramic.

The composition and design of scaffolds

are known to influence the attraction of

osteoblasts to a scaffold and the successful

growth of bone once they attach. So

Baumann and McCabe are constantly work-

ing on enhancing those aspects also.

In bone there are numerous pro-

teins called “growth factors”

that can promote

osteoblast growth or

bone formation.

“We’re trying to

stick some of

those proteins on

the scaffold to see

if they enhance

bone growth,”

Baumann says. “Right

now we’re thinking about

sticking hydrogel polymers, with growth fac-

tors attached, into the pores of our scaffold.

This adds a continuous-release feature. As

the hydrogel dissolves, it releases growth

factors.”

Other researchers are also experimenting

with scaffolding materials and different

combinations of growth factors. But

Baumann and McCabe feel they have one

great advantage. Baumann says, “Very few

engineer–cell biologist teams interact as

closely as we do. When I make a small itera-

tion, she’ll know right away if it works or

not.”

A $1.05 million grant from the MSU

Foundation enabled them to purchase valu-

able equipment, and both researchers are

assigned to high-tech facilities. Baumann is

moving into the new biomedical engineer-

ing lab in the Engineering Building, and

McCabe’s lab is in the new Biomedical and

Physical Sciences Building (see photo on

page 12). They have a National Science

Foundation grant together, and McCabe has

a NASA grant. They are applying for addi-

tional funding to help support this costly

but critical research.
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Y
ou can grow new bone cells to heal

a simple fracture, but your body

needs help repairing damaged or

lost bone in a bigger space. Transplanting a

piece of bone from elsewhere in your body

is the traditional solution. But Melissa

Baumann, associate professor of chemical

engineering and materials science, is work-

ing on something better. She is researching

biodegradable scaffolding material that can

stimulate and guide bone growth. Baumann

works closely with Laura McCabe, associate

professor of physiology, who provides

expertise on bone cell functions.

Scaffolds are placed into a damaged area

where new bone is needed. They are

designed with interconnected pores, so

bone cells (osteoblasts) can attach them-

selves, grow, and multiply in the pores, grad-

ually infiltrating the entire scaffold. They lay

down collagen, which gives our bones elas-

ticity. Then they lay down minerals to make

up the ceramic apatite that gives our bones

stiffness. While osteoblasts are filling

the implant spaces with new

bone, bone eating cells

(osteoclasts) gradually

decompose the origi-

nal ceramic scaf-

fold.

Baumann’s scaf-

folding is made

from hydroxy-

apatite, a ceramic

that is “very, very close

to what’s already in your

body,” she says. “If we took a

bone from your body and removed the

collagen, water, and other organics, we’d be

left with apatite.” The use of ceramics is not

Melissa Baumann (left) and Laura McCabe

Growing a Bone

A piece of tissue-engineered calcium phosphate ceramic that has been stained to show

the actin cytoskeleton structure (red) and the nuclei (blue) of bone cells on the ceramic

scaffold (at a magnification of 200 times).
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W
e all know medical school is

challenging, but what would it

be like to have a robot teach

you how to do surgical procedures? And

what if your human teacher, who guides the

robot, was in another city? Right now,

Ranjan Mukherjee, associate professor of

mechanical engineering, is developing the

technology for a robot that can be used for

long-distance, “hands-on” training of sur-

geons.

Robots have already been used for cer-

tain types of surgery. In September 2001, the

world’s first transatlantic surgery was per-

formed. Surgeons at a console in New York

removed the gallbladder of a woman in

France using a robotic system developed by

Computer Motion, Inc., of Santa Barbara,

California. There are good reasons for using

robots in this way. A machine can be far

more precise in carrying out delicate proce-

dures than a human surgeon. And if an

expert surgeon doesn’t have to spend time

and money traveling to the patient, more

people can be served at a lower cost.

The FDA has so far approved the use of

robots for some very basic types of surgery

in the United States. Mukherjee assures us,

“Robots are providing a platform that

enhances human capabilities. But the

human is part of the chain. It’s not that the

human is absent and robots are thinking on

their own.”

The trend in surgery today is toward

minimally invasive surgery. It has many

advantages. It reduces pain and trauma to

the patient, as well as hospitalization costs

and time away from work. In minimally

invasive surgery, rather than making a long

incision, the surgeon makes three to five

small holes that are just a little larger than

the diameter of a pencil, through which a

miniature camera (laparascope) and tiny

surgical instruments are inserted inside the

body. The surgeon looks at a television

screen, where the laparascope projects an

image of the patient’s internal organs. The

camera can be moved as needed to get a

better view. The surgery is performed using

the tiny instruments.

Mukherjee states that there has been a

proliferation of min-

imally invasive sur-

geries over the past

decade, but it has

begun to plateau,

because surgeons

have reached the

limits of their

human abilities. He

gives the suturing

process as an exam-

ple:

“You’re holding

sticks that are about

a foot long, and the

suturing needle is

on the end. We’re

talking about very

fine sutures. It’s like trying to do surgery

with two chopsticks. Some extraordinary

surgeons are very good at this, but it’s

extremely difficult to control the motion of

the tip accurately. That’s where the robot

becomes useful. The robot arms hold the

instruments.”

In robotic surgery, the surgeon sits at a

computer console. He can see inside the

patient using a laparascope that is con-

nected to his computer monitor. He manip-

ulates two mechanical arms by moving an

egg-shaped handle at the end of each arm.

The system translates his movements into

commands that tell the robot arms how to

move inside the patient. The patient may be

in the same room, or at some distant loca-

tion. A nurse or physician stands by the

patient to ensure that there are no prob-

lems.

A tremendous advantage of the robot is

that the surgeon can press a button to scale

down the robot’s movements to a percentage

of his own movements. Mukherjee says that

a human cannot make controlled hand

movements less than one millimeter in size.

But a surgeon can tell the robot to match his

hand movements on a scale that is, for

example, one-tenth or one-twentieth the size

of his own. This opens up the possibility of

doing surgery on a minute scale that has not

been feasible up to now. An added benefit is

that the computer filters out the surgeon’s

Ranjan Mukherjee and his research assistant, Ph.D. student

Shahin Nudehi

feature BIOMEDICAL ENGINEERING

Robots as Teachers?
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hand tremors, so the robot arms operate

more smoothly than a human could.

The benefits of using robots to do mini-

mally invasive surgery are obvious. But how

do we train surgeons to operate the robots?

It calls for an entirely new set of skills. This

is where Mukherjee’s project comes in. In

November 2001, the U.S. Department of

Commerce, National Institute of Standards

(NIST), awarded $2 million to Computer

Motion, the world’s leading developer of

surgical robotic systems, to create a system

that allows expert surgeons to train learning

surgeons in the use of surgical robots while

actually performing surgery.

The principal investigator is Yulun Wang,

Ph.D., founder and chief technical officer of

Computer Motion. Computer Motion

selected Ranjan Mukherjee at MSU, along

with Peter Schulam, M.D., of the UCLA

School of Medicine, and Steven Butner,

Ph.D, of the University of California–Santa

Barbara (UCSB), to collaborate on the proj-

ect entitled “A New Concept for Minimally

Invasive Surgical Training Using Robotics

and Tele-Collaboration.”

Mukherjee explains that the original

robotic system is called a “master-slave” sys-

tem. The surgeon sits at the “master” con-

sole and sends commands through his

movements to the “slave” robot, which per-

forms the

actual surgery.

The new training set-up will be a master-

master-slave system. The expert surgeon will

sit at one master console, the learning sur-

geon will sit at another master console, while

the slave robot still performs the surgery.

The surgeons at the two master consoles will

both have control of the surgical instru-

ments, but there is a feedback system

between them, so they can feel each other’s

movements and the learner can correct

according to what she feels the expert doing.

They also have an audio-conferencing system

through which they can speak to each other.

Just as the master and slave units can be at

different locations, so the learner and her

master console can be at a third location.

There are great advantages to this hands-

on training system. A learning surgeon

gains much more from participating in an

actual surgery and having her movements

guided by an expert than she could gain by

simply observing. The risks to the patient

from a surgeon perfecting her skills while

on the learning curve are greatly minimized

as well. There is no real “first time” for the

learning surgeon. The expert is there to

override any wrong moves until she has

gained the needed expertise.

It is possible to vary the amount of force

exerted by the two master consoles. The sys-

tem could be set, at first, so that the learner

doesn’t exert any force at all, but only feels

the movements as the expert makes them.

Mukherjee likens the system to a parent

teaching a child to write by holding the

child’s hand and guiding it in making the

letter “A.” “There are physical interactions

between your arm and your parent’s arm. If

you try to move too far while writing the ‘A,’

and your parent is holding your arm, your

parent will try to prevent you. The force of

the interaction tells you, ‘OK, that’s not the

way to do it.’ And you improve your skills in

writing an ‘A.’”

Steven Butner of UCSB is working to

improve the way data is transmitted

between the computers, especially to

resolve long distance communication prob-

lems, such as the data traveling in bursts,

which would lead to jerky movement in the

robots. Mukherjee is designing the controls

that will provide feedback between the two

master consoles, so the expert and the

learner can feel each other’s motions as

they perform surgery. After Butner and

Mukherjee complete their work, Schulam at

UCLA will perform the final testing in a

medical setting.

LEFT: Minimally invasive surgery using

endoscope (similar to laparascope)

and tiny instruments. RIGHT: One of

the egg-shaped ergonomic ZEUS

hand controls used by a surgeon at

the master console; it provides a

natural interface for scaled hand-to-

instrument-tip movements.
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R
esearchers at MSU are developing a

scanning probe microscope (SPM)

that not only “feels” the landscape

of a living cell, but also measures reactions

and manipulates the cell. At MSU, Fathi

Salam, professor of electrical and computer

engineering (ECE); Virginia Ayres and Ning

Xi, associate professors of ECE; and Donna

Wang, M.D., professor of medicine and neu-

roscience, College of Human Medicine, want

to augment the powers of the existing SPM

by adding a precision robotic component.

Their dream is to directly investigate

causes of disease on living cells, for

diagnosis and development of treat-

ments. According to Xi, “A human 

clinician simply cannot handle manip-

ulations on such a small scale. The

only way to do it is through the con-

trolled precision of a robot.”

SPMs operate by scanning a very

fine tip back and forth over the sur-

face of a cell. A tip, invisible to the

naked eye, is about 10 nanometers

in diameter. It can distinguish any

object its own size or larger, allowing

it to recognize DNA, proteins, and

cell organelles.

The tip is mounted on the end

of a cantilever (similar to a diving

board) and set to maintain a con-

stant distance between itself and

the surface of the cell, so it

deflects when it encounters

raised features on the cell. A

laser beam reflecting off

the end of the can-

tilever senses the

deflection and pro-

vides data for a “topo-

graphical map” of the cell,

which is displayed on a com-

puter monitor.

Salam says engineering on

the nanoscale is a little like 

trying to walk on the moon.

Today’s technology accounts for

forces of the macro world, like

gravity and inertia, but “nothing

of the existing technology car-

ries over to the nano world,” he

says. “We need to understand

the forces on the tip at that

level; it’s still primitive.”

Ayres’s work is to study the

forces and how they trigger events. She says,

“I’ve brought my tips close to something

small, only to have the object move out of

the way. On such small scales, interaction

forces are really powerful!”

Salam is creating the methodol-

ogy and tools that will make it possi-

ble to precisely control the tips. Xi

takes what Ayres and Salam have

accomplished and interfaces it

all into the machine, or robot,

that carries out the orders.

Wang tests everything out in a med-

ical setting.

The team is aiming for a robotic

system that recognizes nanoscale

biological objects on its own and dis-

criminates between them—knowing

one protein from another, for exam-

ple. Another important ability they

plan for the robot is adaptive

learning. Thus, if a cell has

changed shape since the tip

last scanned it, or if a recep-

tor site on the cell has moved

around, the robot will recognize that it is

still the same object.

Currently, Wang is studying the causes of

high blood pressure by looking at changes

occurring inside kidney cells. Using one tip,

she would like to be able to recognize and

stimulate a specific receptor site on a cell,

and then, with another tip, to measure the

resulting changes in the cell. These are the

very first direct nanoscale investigations.

Wang says that once the robotic technology

is available, the impact on the field of medi-

cine will be profound.

feature BIOMEDICAL ENGINEERING

CLOCKWISE FROM LEFT: Virginia Ayres, Ning Xi, Fathi

Salam, and Donna Wang

A red blood cell membrane, as “felt” by the

tip of a scanning probe microscope.

Feeling Things Out



17michigan state university college of engineering

G
iles Brereton, associate professor

of mechanical engineering, wants

bubbles “gone, and for ever!”—at

least in his work on blood oxygenation. He

and Richard Spears, M.D., of the Wayne

State University School of Medicine, have

spent the past eight years looking for ways

to get oxygen into a hospital patient’s blood

as rapidly as possible without intro-

ducing bubbles into the blood-

stream. The method they use is

called oxygenation by liquid

infusion.

They collaborate with

Simon Garrett, assistant

professor of chemistry at

MSU. The group’s industry

partner is TherOx Inc., of

Irvine, California.

Under Brereton’s

leadership, this

research team

received a $1.7

million grant from Michigan’s

Life Sciences Corridor.

Brereton explains that

transferring oxygen from

the air to your blood

takes a long time under

the best of conditions. In

the event of a heart

attack, when circulation

is impaired, it’s essential

to get oxygen into the

blood very quickly to minimize damage to

the heart. He says, “If you can do some

clever, unnatural things, like dissolving oxy-

gen in a liquid, then you can mix the liquid

with your blood and transfer oxygen much

more rapidly.”

Oxygenation by liquid infusion can be

done in two ways: You can extract blood

from a patient through a tube, then mix an

oxygenated liquid into that blood and

return it to the patient. Or you can add the

liquid directly to the patient’s blood

using a catheter.

Brereton says, “You can only

dissolve so much oxygen in a

liquid before bubbles will form.

The trick is finding ways of dis-

solving large amounts of oxygen

in liquid and keeping it there

long enough so it can mix into

the blood without bubbles. And

that’s where the engineering side of

things comes in. A lot of our work

is concerned with under-

standing how you dis-

solve gases in liquids

and being able to

predict when they will

form bubbles.

“Bubbles form when

you get enough ener-

getic molecules in the

right place at the

right time,” according to

Brereton. “But you can some-

times trick a substance into not forming

bubbles.” This is done in several ways,

including gentle handling.

Other “tricks” involve features of the tub-

ing through which the liquid passes. That’s

where Garrett comes in. He studies the sur-

faces of tubing. He has found that the for-

mation or non-formation of bubbles

depends largely on what kind of surface sur-

rounds the liquid. At this point, the

researchers agree that the inner lining of the

tube should be very, very smooth, so there

are no miniscule bumps, nicks, or scratches

where oxygen molecules could gather to

form bubbles. Brereton says, in addition,

that it works well to use an extremely nar-

row tube, so the oxygen molecules don’t

have much open surface on which to collect.

Oxygenation by liquid infusion has been

successfully implemented for heart attack

patients in three Michigan hospitals over

the past eighteen months, and data from

these hospitals and from TherOx indicate

definite benefits to using this procedure.

Biomedical Engineering continued on pg. 22   ➔

Like the bubble on the fountain,

Thou art gone, and for ever!

— Sir Walter Scott “The Lady of the Lake”

Giles Brereton

When Bubbles Are Bad
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n Friday, June 7, the College hosted 

39 alumni and their guests at the

Kellogg Center for the 2002 Graduates

of Lasting Distinction (GOLD Club) Reunion

Breakfast. Formerly entitled the Patriarch

Reunion Breakfast, this annual event was

held during the university’s Patriarch

Reunion Weekend to honor the College’s

alumni who are celebrating reunions of fifty

years or more.

Lynn Bechtel (mechanical engineering,

1991) served as Mistress of Ceremonies and

offered a personal testimonial as to why she

believes charitable support and interaction

with the College is so important. Lynn

thanked the guests for attending, stating

“their efforts to return to campus are com-

mendable and stand as a testament to their

devotion and love for the College and

Michigan State University.”

Dean Fouke was featured as the event’s

guest speaker and gave the guests an in-

depth overview of current activities in the

College and presented each alumnus from

the reunion years of 1937, 1942, 1947, and

1952 with a GOLD Club pin. The pin hon-

ored this special group of alumni who have

helped develop and shape the educational

experience for future College of Engineering

students.

Attendees were also given the opportu-

nity to talk with Formula SAE Car Team

Project Manager, Dagan Mishoulam, and

have a photo taken with the Formula Car

during the program. ●E —Lesa Smith
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College Hosts 
Fourth Annual 
GOLD Club 
Breakfast

O

Dean Janie Fouke stops to chat with Don Beckwith (’48, electrical engineer-

ing), left, and Wilbur Kennett (’49, chemical engineering), right.

Members of the classes of 1942, 1947, and 1952 receive special recogni-

tion. LEFT TO RIGHT: Don Schimmel, ’52, mechanical engineering; Loyd Winer,

’52, civil engineering; Gerald Colby, ’52, mechanical engineering; Bill O’Brien,

’52, mechanical engineering; Ted Simon, ’42, civil engineering; Allen Mercier,

’52, civil engineering; James Blanchard, ’42, civil engineering; Ted Willis, ’42,

engineering (no preference).



19michigan state university college of engineering

or the first time in

its history, the

College implemented

a class reunion giving

campaign for the 50th-

(1952), 55th- (1947), 60th-

(1942), and 65th- (1937)

year reunion classes.

Through this cam-

paign, the Agnes McCann

Memorial Student

Endowment Fund was

introduced to recognize

and pay lasting tribute to

the outstanding service

and work of Agnes

McCann during her service as secretary

to the dean of the College of Engineering

from 1917 to 1962. In honor of Aggie’s

untiring dedication to engineering edu-

cation, the Agnes McCann Memorial

Endowment will provide invaluable sup-

port to the College’s future students

through scholarship and student activity

support.

The College would like to thank the

alumni, listed at right, who have success-

fully begun the funding of this endow-

ment with their gifts and pledges

totaling $17,515. At MSU, an endowment

fund requires a minimum of $30,000 to

be fully endowed, so we are well on our

way to accomplishing this goal!

If you are interested in joining these

individuals in honoring Miss McCann

with a gift to this fund, you are welcome

to do so by contacting the College’s

Development Office at (517) 355-8339 or

egrdevel@egr.msu.edu. ●E —Lesa Smith

College Kicks Off Class Reunion Giving Campaign

F

Wayne H. Abbott, Jr. (’49)

Henry J. Anderson (’48)

Richard C. Austin (’47)

Charles W. Bachman III (’48)

Richard S. Bacon (’52)

Thor G. Bank (’41)

Oakley Baskin (’47)

Donald J. Beckwith (’48)

James E. Blanchard (’42)

Lawrence L. Bowers (’52)

Edwin B. Bozian (’50)

Robert W. Bristol (’37)

Richard E. Brooks (’37)

Dale E. Burgess (’49)

William R. Burk (’42)

Harper L. Camp (’39)

James R. Carr (’50)

Don (’47) & Betty Clark

William M. Cleary (’52)

James D. Collins (’38)

Virginia L. Cox, in memory of

Osborne S. Cox (’38)

Samuel F. Cryderman (’48)

Raymond J. Cully (’44)

Warren J. (’52) & Arlene J. Eding

John T. Ehman (’49)

Gordon A. Erickson (’41)

Edward H. Fauth (’50)

Keith W. Feather (’51)

Jack M. Fettig (’49)

Arnold O Fredrickson (’37)

Eugene F. Freeman (’49)

William P. Gilliam (’41)

George R. Grantham (’50)

L. A. Habrle (’38)

David J. Hall (’36)

Ike E. Hampton (’49)

Robert L. Hart (’50)

Herbert R. Helbig, Jr. (’42)

Crawford W. Hertel (’40)

Richard E. Holley (’50)

Lt. Col. Lloyd E. Hoxie (’48)

James B. Hubbard (’39)

Keith L. Hunt (’47)

Richard W. Hutchinson (’39)

Robert L. Johnson (’39)

George Karas (’50)

Dan W. Kaufeld, Jr. (’49)

Arthur R. Keeler (’39)

Wilbur W. Kennett (’49)

John H. (’42) & Virginia M. Kline

Robert H. Kushler (’48)

Douglas E. Lake (’38)

James R. Leese (’48)

Robert C. Libey (’51)

Olin E. (’52) & Janice A. Mace

Reid N. McClelland (’50)

Robert C. McLravy, Sr. (’50)

Allen F. Mercier (’52)

Gordon Milne, Jr. (’50)

Thomas H. Mitzelfeld (’47)

Terrence E. Monaghan (’49)

Joseph L. Montgomery, Jr. (’42)

William J. Mottel (’51)

Keith A. Murdoch (’39)

William H. O’Brien (’52)

Marvin W. Osborn (’41)

Robert G. Parkhurst (’43)

Ralph N. Paschke (’52)

Stephan J. Patoprsty (’49)

John M. Patriarche (’38)

William E. Pearson (’49)

Jack B. Ridenour, Sr. (’48)

George L. Rock (’49)

Henry Roemmelt (’52)

William J. Ruby (’50)

Carleton K. Rush (’47)

Martin L. Saper (’41)

Don F. Schimmel (’52)

Ted B. Simon (’42)

George R. Snowdon (’49)

Frederick M. Southworth (’42)

Charles J. Stahl (’49)

Mrs. Ruth V. Templin, in memory

of Kenith Templin (’40)

Martin W. Uitvlugt (’51)

James VanHaften (’45)

Donald L. Wagner (’50)

Gordon C. Wang (’50)

Eugene W. Warnock (’30)

Robert D. Weaver (’50)

Donn F. Widmayer (’51)

Leslie H. Williams (’51)

George E. Willis (’42)

Loyd E. Winer (’52)

Harris O. Wood (’42)

George W. Younkin (’50)

Aggie McCann



he 2002 Senior Class in the College of

Engineering participated in one of

MSU’s longest held traditions—the

Senior Class Giving Campaign. Dating back

to 1873, the campaign has left longstanding

treasures on campus, such as the “Rock”

that is located in the center of West Circle.

This past spring, engineering students

continued the tradition by contributing

their financial support to the Senior Class

Giving Campaign. In recent years, seniors

have been able to designate their gifts to

various funds on campus. This ensures that

students are able to directly impact areas of

campus that mean the most to them. In the

case of this year’s engineering students, the

College and some of its extracurricular pro-

grams were highly favored.

Supporting this year’s theme, Moving

Forward by Giving Back, seniors had the

opportunity to give by stopping at booths

located in the Engineering Building on two

different dates this spring. The impact of

having the events in the College was signi-

ficant. Engineering seniors who participated

at the booths raised $1,445 to support pro-

grams that are meaningful to them and

made up almost 10% of the donors for the

overall MSU campaign.

Another recent development in the

Senior Class Giving Campaign is the Senior

Class Challenge, which is a competition

between the senior classes of MSU and 

U of M. The school that has the highest 

participation rate among its seniors wins

the competition. MSU has been victorious

for the first two years of the competition. As

the winning school, along with bragging

rights, MSU will receive a scholarship from

the U of M Credit Union to support student

programs. MSU Federal Credit Union has
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Seniors Pledge Support to MSU

Stephen Beckman

Brent Campau

Edward Daniels

Nicole Danielson

Terra Dent

Miranda Dietrich

Lydia Eatmon

Gregory Elkins

Sheila Farpour

Nick Fransted

Kyle Grandmaison

Joy Grondin

Christopher Guzman

Christopher Hiler

Sheela Hiremath

Bianka Iliev

Megan Jacobs

Carl Johnson, Jr.

John Johnson

Mandy Johnston

Mark Koch

Nensi Lakrori

Larry Larson

Wanda Lau

Dana LeClaire

Eric Lehner

Ethan Marlow

Shunte McMillian

Jeff Meganck

Bryant Miller

Candice Moore

Gretchen Moore

Rodney Nettleton

Michael O’Farrell

Elizabeth Pastuszka

Jeremy Pretto

Arteria Puckett

Andrew Roelant

Brian Schneble

Parmoon Seddighrad

Brennon Smith

Catherine Smith

Katherine Stolarski

Melissa Sullivan

Adam Tithof

Michael Thornton

Alex Tomazela

Jesús Torres

Samilah Turner

Kimberly Walsh

Max Wegner

also supported the program for two years.

Although bragging rights are a bonus to

the campaign, the primary goal of the pro-

gram is to educate MSU’s newest alumni on

the importance of giving. Participation in the

Senior Class Giving Campaign is an excellent

way for MSU to continue cultivating the cul-

ture and habit of giving—a tradition that has

helped all Spartans, past and present.

A special thanks goes to the seniors 

who pledged their support to MSU (see box

below). ●E —Sydney Plant

senior donors

development
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1930s

● W. John Blyth [BSChE ’38, MS ’40], is

retired from a career in telecommunications.

He worked for Bell System Companies for 41

years, then worked for MCI Telecommunica-

tions for 5 years. He was married to the 

former Mary Michel for 61 years prior to 

her death in November 2001. He lives in

Dearborn, MI.

1940s

● Ceo Bauer [BSCEE ’49], was recently

named Ithaca’s Person of the Year by the

Gratiot Area Chamber of Commerce in

recognition of his civic contributions and

volunteer efforts. He was drafted into the

army in 1943. He was wounded as a member

of the 95th Infantry while helping to liberate

Metz, France, and was awarded the Purple

Heart. Bauer retired from Michigan’s

Department of Transportation in 1980.

During the past three years, he has spent

countless hours on an effort to build an All

Wars Memorial at the courthouse, which

was dedicated on Veteran’s Day in 2001.

● Richard L. Cade [BSAE ’49], retired

from John Deere Dubuque Works in 1982

after nearly 33 years of service. Cade was a

senior engineer in new products. Since

retirement, he and his wife, Norma, have

enjoyed cycling—they have logged 90,000

and 100,000 miles respectively. They live in

Dubuque, IA.

● Ralph R. McGaw [BSChE ’43], is

retired. At age 80, he still enjoys playing ten-

nis. He lives in Palm Coast, FL.

1950s

● John Milne [BS Metallurgy ’50],

retired as president of Kanthal Corporation.

He lives in Bethel, CT.

● Clarence M. Peterson [BSEE ’52], is

retired. At age 75, he is in good health, plays

golf year round, and enjoys traveling. He

and his wife of 46 years—Hazel—live in

Skokie, IL. They have one daughter and two

grandsons, ages 10 and 14.

1970s

● Donald S. Trevarthen [BS Materials

Science ’79], works for The Toro Company as

a division counsel. He lives in Plymouth, MN.

1980s

● Michael Elinski

[BSEE ’85], of Troy, MI,

has been promoted to

associate vice president

of technology and

eBusiness development

for Health Alliance Plan

(HAP), headquartered

in Detroit. Prior to his promotion, Elinski

was director of information technology.

● Jan Hauser [BSEE

’83], a registered Pro-

fessional Engineer, has

been named an associ-

ate in the engineering

consulting firm of

Finkbeiner, Pettis &

Strout, Inc. He joined

the firm in 1998 as director of business

development for northwestern Ohio and

southeastern Michigan. Hauser is a member

of the American Water Works Association

and the Water Environment Federation and

is a certified F-1, S-1 Water System Operator

in Michigan.

1990s

● Julie L. P. Jessop [BSChE ’94, PhD ’99],

was recently selected by the National

Science Foundation to receive a Faculty

Early Career Development (CAREER) Award.

She is currently assistant professor of chem-

ical and biochemical engineering at the

University of Iowa.

● David Novak [BS Computer Engineer-

ing ’95], has just moved back to the U.S. after

spending 18 months in the U.K. working as a

senior engineer for Motorola. He resides in

Chicago, IL.

● Kira (Anderson) Tennes [BSCEE ’96],

and Chris Tennes [BSCEE ’96], both

became Professional Engineers and first-

time parents to their son, Luke, in 2001.

Chris is an assistant squad leader in bridge

design at the Michigan Department of

Transportation, and Kira is a part-time

structural engineer at JDH Engineering in

Grandville, MI.

O B I T U A R I E S

● Truman B. Bishop [BSChE ’41], of

Midland, MI, died unexpectedly on October

28, 2001. He was 82.

● Charles D. Carr

[BSCE ’58], passed away

November 12, 2001, in

Venice, FL, at age 65.

Originally from Lansing,

MI, he was a co-founder

of Fishbeck, Thompson,

Carr & Huber, Inc., a

consulting firm in Grand Rapids, MI. Carr is

survived by Shary, his wife of 44 years, one

daughter, two sons, seven grandchildren, and

one sister. He and Shary enjoyed golfing,

traveling, and spoiling their grandchildren.

● Raymond F. Durfee [BS Engineering

’33], of Lansing, MI, died February 23, 2002,

at age 90. He was retired from the Michigan

Transportation Department.

● Otto Krauss [PhD Materials Science

’74], passed away at his home in Sarasota,

FL, on December 3, 2001. He was assistant

director of MSU’s Division of Engineering

Research from 1975–1987. ●E
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M
ost of us know someone who is

dealing with diabetes, Parkin-

son’s disease, or Alzheimer’s

disease. Christina Chan, associate professor

of chemical engineering and materials sci-

ence, is taking a “closer look” at all three

diseases. She is studying liver and nerve

cells to observe their metabolic functions.

Metabolic functions may include breaking

down nutrients for use throughout the body

and breaking down toxins into harmless

forms that can be excreted. Each of our cells

contains a set of interconnected “metabolic

pathways” through which essential func-

tions are carried out.

Chan says evidence increasingly points

to the idea that environmental factors play a

role in the development of type II diabetes,

Parkinson’s, and Alzheimer’s. Excess fat

droplets (in liver cells), toxins that can’t be

broken down completely, or even substances

secreted by our bodies when we are under

emotional stress can alter cellular metabo-

lism by giving rise to aberrant chemical

reactions inside the cell. In addition, genes

and proteins in the cell may act together, or

in opposition to each other, in regulating

cell metabolism. How the metabolic path-

ways, genes, and proteins interact with each

other is not yet well understood.

Chan uses mathematical modeling to

capture a dynamic, overall picture of what is

happening in a cell. She says, “Cellular

metabolism consists of a network of com-

plex but tightly coordinated and interactive

biochemical reactions. Metabolic engineer-

ing approaches can determine the interrela-

tionships between various reactants and

products in the metabolic pathways.”

Comparing cells in normal and diseased

states, she looks for differences, or “mark-

ers,” that may be early predictors of disease.

Such markers may also be used to judge

how far the disease has progressed or to

give a prognosis. Better yet, she hopes to

identify factors in the cells that can be mod-

ulated to counteract the damage done by

environmental factors. She says, “An impor-

tant challenge in the development of new

drugs and therapies for these complex dis-

eases is to obtain an improved and compre-

hensive representation of the metabolic

process.”

Chan has been at MSU only since

January, but she has already entered into

collaborative efforts with researchers in

pharmacology and physiology at MSU and

with additional researchers at the Van

Andel Institute in Grand Rapids, Michigan,

at Arizona State University, and at the Sun

Health Institute in Arizona.

Chan’s part in all these collaborations is to

develop mathematical models of the cellular

process. She expects that a quantitative

understanding of how cells operate at the

molecular level will eventually lead to more

effective treatments for other diseases in

addition to the three she currently studies.

feature BIOMEDICAL ENGINEERING

Christina Chan (left) talks with a student.

Zooming In on Three Major Diseases
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Living kidney cells (green) associ-

ated with a scaffold of nanofibers

(red) made from a biodegradable

starch-based polymer.

F
or Ramani Narayan, professor of

chemical engineering and materials

science, starch can be a toy, a plastic

bag, or a delivery vehicle for the controlled

release of cancer drugs. He and Jack Preiss

and Mel Schindler, professors in MSU’s

Department of Biochemistry and Molecular

Biology, are the lead members of the MSU-

sponsored Starch Institute for Non-

traditional Applications of Starch (SINAS).

Using starch-based materials, SINAS

researchers have developed such commer-

cial products as biodegradable films for

making plastic bags and biodegradable

foamed starch sheets for packaging. These

starch-based products are all derived from

agricultural feedstocks, like soybeans or

corn. One commercially successful example

of this technology is Magic Nuudles™, a set

of multi-colored, cornstarch-based building

blocks for children that look and feel like

23

Styrofoam, but are completely child-safe

and biodegradable.

Today, the team is collaborating on a

series of biomedical products. These include

scaffolds to support the growth of human

cells outside the body, and controlled-

release drug delivery vehicles for anti-cancer

medication. The biodegradable scaffolds will

be critical in the exciting new field of tissue

engineering and the biodegradable delivery

vehicles will convey medication, healthy

cells, or genetic materials into the body to

repair diseased or damaged organs.

SINAS is working with

EcoSynthetix, a small

Michigan company,

to study the

delivery of anti-

cancer drugs

using starch

nanospheres. “We

take regular starch,

incorporate a variety of

functional traits, and convert it into micro-

and nano-sized spheres that are loaded with

a drug for targeted, slow release of

the drug over a defined time

period,” says Narayan.

The nanospheres under

development are too small to

see—only three to four atoms in diam-

eter (one billionth of a meter). Narayan says

an engineered starch polymer is an ideal

drug delivery system, because the products

released when the starch polymer breaks

down occur naturally in the body.

Pharmaceutical companies want to pre-

cisely control the timed release of a drug.

This feature is possible thanks to the

biodegradable nature of starch polymers.

Narayan explains, “A polymer is like a neck-

lace of molecules.” Each nanosphere is made

up of one long polymer wrapped tightly

around itself many times. The chain of

starch molecules can be longer or

shorter, which affects the final

size of the nanosphere, and

that chain can also be

wrapped more or less tightly.

These variations

determine how fast

a micro- or nano-

sphere will break down in

the body and, thus, how fast

it will release the drug encap-

sulated within.

SINAS is also negotiating

with a large pharmaceutical com-

pany to develop new delivery systems

for ocular drugs. Narayan describes

how the ocular drug delivery system

may work. He says, “Right now, when you

put drops in your eye, you tear up, and

much of the medication is washed back

out.” He envisions a tiny starch-based poly-

mer patch that attaches itself to the eye and

gradually delivers medicine as it breaks

down. By the time all the medicine is deliv-

ered, the patch has disappeared, being com-

pletely assimilated by the body.

michigan state university college of engineering

Ramani Narayan

Starch: A Many Splendored Thing
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B
jork-Shiley is a type of artificial

heart valve that was implanted in

more than 86,000 people worldwide.

From 1979–1986, it was one of the most

popular mechanical heart valves. These

valves have shown an occasional ten-

dency to break down over time,

which can be life threatening if

not detected fairly quickly.

Satish Udpa, chairperson of

the Department of Electrical

and Computer Engineering,

is working on a diagnostic

tool to determine when these

heart valves are malfunction-

ing or on the verge of malfunc-

tioning. Although the valve is no

longer being produced, there are

still 36,000 people in the United

States who have them.

The valve consists of a carbon disk, or

diaphragm, which is held in place by two

stainless steel struts, shaped something like

staples. The valve opens and shuts, rather

like the top half of a clamshell, allowing

blood to move from one chamber of the

heart to another and then closing up to pre-

vent blood from flowing back.

One reason these valves break down is

that metal sometimes corrodes in the pres-

ence of oxygen, and the blood in our hearts

is an oxygen-rich environment. Another rea-

son is metal fatigue. Udpa says, “The heart

beats over 39 million times a year. Each

time it beats, the diaphragm hits the struts

with a force of about 2 kilograms. That’s a

lot of force. Over time, in rare cases, one

end of a strut breaks loose. We call that

‘single-leg separation.’ This increases the

stress on the other end. There is a danger

feature BIOMEDICAL ENGINEERING

vibrates is measured. If the strut is sepa-

rated, it will give off a different tone than if

it is in good condition. This method is com-

pletely noninvasive.

In the eddy current method, a catheter is

inserted into the heart, and the patient is

placed between two large coils. The coils set

up an electromagnetic field. A sensor

mounted inside the catheter tip measures

perturbations in the magnetic field to deter-

mine if the strut is broken.

Udpa is working on this project with

Iowa State University and Vanderbilt Uni-

versity in Tennessee. Support is provided by

the Bowling-Pfizer Settlement Fund estab-

lished to address problems with the heart

valve. ●E

Bjork-Shiley heart valve

that the other end will break off, in which

case the diaphragm breaks loose.” In the

case of a single-leg separation, the person

may have a limited time to get the valve

replaced. When both ends of the strut sepa-

rate, a life-threatening situation develops.

For many Bjork-Shiley wearers, the valve

will continue to work well, so it’s not a good

idea to replace all 36,000. The better alterna-

tive is to develop a way to detect a failing

strut while there is time to safely replace it.

Udpa is investigating two diagnostic

methods. In the electromagnetic acoustic

transducer method, the patient is placed

inside a massive machine, much like an MRI

machine. The machine causes the strut to

vibrate. The frequency at which the strut

If Your Bjork-Shiley Wears Out

Satish Udpa
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oshua Cornish, an MSU junior in

mechanical engineering, was one of 35

Michigan residents who took a turn

carrying the Olympic torch through Lansing

on January 6, 2002. Cornish says he was

proud to be part of an event that brings our

community and our country together.

He knew nothing about his nomination

until he opened a letter stating that he had

been selected as an Olympic torchbearer. He

soon discovered that his great aunt, Verna

Favorite, after seeing a television ad asking

viewers to nominate a person who inspired

them, had immediately sent in an essay

about Joshua. His grandmother, mother, and

girlfriend joined in the enthusiasm and also

wrote essays nominating him as a torch-

bearer.

Favorite says of nephew Joshua, “He

always sets his goals. He’s really hard on

himself. He’d hoped to become an Olympic

swimmer, but he had to give up that dream

after a shoulder injury.” Cornish persevered,

however. He earned 12 letters for athletics

in high school and belonged to the National

Honor Society.

On December 4, 2001, a torch was lit

from the eternal Olympic flame in Athens,

Greece, and carried by plane to Atlanta,

Georgia. From there, the torch was carried

through 46 U.S. states by planes, trains,

cyclists, skiers, snowmobiles, trucks, boats,

and even a dog sled. Approximately 11,500

runners carried the torch through major

cities. The torch arrived in Salt Lake City 

on February 8 for the opening of the 2002

Winter Olympics.

The Lansing segment of the Salt Lake

2002 Olympic Torch Relay began on the

Capitol steps and concluded at Pres Kool

Chevrolet east of Meridian Mall. The flame

was then passed to a Chevy Avalanche

sport utility vehicle, which carried it to

Flint, Michigan.

Cornish says that being a torchbearer

was the highlight of his life. Each torch-

bearer received an Olympic uniform to wear

in the relay and then to keep as a memento.

Torchbearers also kept their torches after

passing on the flame to the next runner.

Cornish grew up in Mason, Michigan,

not far from the MSU campus. Each sum-

mer during high school he participated in

the Spartan Swim Club, an elite MSU pro-

gram for young athletes from the mid-

Michigan area. He also participated in

cross-country, track, and water polo in high

school. He has recently begun competing in

triathlons.

Cornish says it was natural for him to

attend MSU after high school. He never 

considered another school. “MSU always

seemed like the right choice.” His pursuit of

excellence continues at MSU, as demon-

strated by his membership in the Golden

Key International Honor Society, the

Engineering Student Carries Olympic Torch, Thanks to “Favorite” Aunt

TOP: Joshua Cornish carries the Olympic torch past

Sparrow Hospital on Michigan Avenue. BOTTOM:

Lloyd Ward (mechanical engineering ’70) served

as CEO of the 2002 Winter Olympics. For more

about Lloyd Ward, visit our Web site at www.egr.

msu.edu/egr/publications/today/articles/olympic

-ceo.php.

J

National Society of Collegiate Scholars, and

the MSU Triathlon Club.

His dream job after graduation is to

design amusement park rides, or toys for

kids. He says, “I’m still a kid and I think I

will be all my life.” ●E —Lynn Anderson
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MSU competes against Michigan Tech and St. Clair College in

the final co-ed sprint. MSU paddlers, from left to right, are

Kevin Dubnicki (senior), Dana Nuffer (sophomore), Sarah

Rozema (senior), and Aaron Davis (sophomore).

ASCE North Central
Regional Concrete
Canoe Competition

Ever get that sinking feeling? Ohio Northern University did—during the ASCE North Central Regional Concrete Canoe Competition, April 14, 2002.

Wins!M S Um



in oral presentation, second in display, and second in

final product. They took first in all of the races: women’s

sprint, men’s sprint, and co-ed sprint.

Michigan Technological University came in second

and St. Clair College, Windsor, Canada, finished third in

the overall standings.

In the national competition, held at the

University of Wisconsin–Madison in

June, MSU finished 12th overall.

In 2001, the MSU team

placed second regionally. They

won the national competition

in 1990. ●E

—Laura Luptowski Seeley
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ONCRETE CANOES DO FLOAT. WELL, MOST OF THEM DO.

MSU placed first overall in the American Society of Civil Engineers

(ASCE) North Central Regional Concrete Canoe Competition on April 14.

Ohio Northern University, however, was not as fortunate. Their canoe

sank during one of the co-ed sprints.

Held at Grand River Park in Lansing, Michigan, under sunny skies and 70-

degree temperatures, the competition got under way at 8:00 .. with the canoe

submersion tests, followed by preliminary races. Final races of the day were run

at 1:00 ..

The MSU entry, Reflections, weighs in at 130 pounds and is 19

feet long and 30 inches wide at midship.

The concrete canoe competition has become a tradition at MSU

for several reasons, according to Mackenzie Davis, professor of civil

engineering and team coach. “It’s fun. Working together as a team

builds lifelong relationships. And it’s a chance to take classroom

theory and put it into a practical application.”

The competition is important, says Davis, because “it gives

MSU civil engineering students a chance to demonstrate

their academic and athletic prowess in head-to-head

competition with peers from other universities.”

The competition is judged 70% on academics

and 30% on the canoe’s performance in the

water. MSU placed third in design paper, second

C

2002 Concrete Canoe Team LEFT TO RIGHT: George Stockman 

(professor of computer science and engineering), Mackenzie Davis

(team coach), Lavie Golenberg, Brad Pries, Aaron Davis, Kirk Wolf,

Sarah Rozema (team captain), Karen Ives, Dana McBaine, Michaele

Nye, Susan Rozema, Susan Quiring, Dana Nuffer, Sarah Powell,

Kim Jacks, Brian Bradley, Joe Lehning, and Kevin Dubnicki.

RIGHT: Sunk, but not defeated in spirit, Ohio Northern team members head for dry land.

Susan Quiring prepares the team’s display at the

regional competition.
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3rdSteel Bridge

Building Team

Places Third 

in Regionals

MSU’s steel bridge building team came 

in third in the American Society of Civil

Engineers (ASCE) North Central Regional

Competition in April, and finished 25th overall

in the national competition, held in June at

the University of Wisconsin–Madison. ●E

➊ MSU’s 2002 Steel Bridge Building Team

LEFT TO RIGHT: John Hart, Chris Evans, Mike

Szumigala, Kyle Phinney, Katie Smith (team co-

captain), Jason Faigle, Julie Galambos (team co-

captain), Carl Fedders, Brian Smith, Greg Heim,

Amit Varma (team coach), and Frank Hatfield 

(event organizer and retired professor of civil and

environmental engineering).

➋ Frank Hatfield (RIGHT), team organizer and

retired professor of civil engineering, discusses

the rules with one of the judges before compe-

tition.

➌ MSU team members race against the clock

to finish constructing their bridge.

➍ The MSU team constructs its bridge during

the regional competition, held at Michigan

State in April. Stepping in the 12-foot-wide

“river” during construction constituted a

“drowning.” Teams were also penalized for

dropping tools in the “water.”

➊

➋

➌

➍
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arb graduated from

Ivory Tower Univer-

sity (ITU) last year

with a business

degree. She works

for a large auto man-

ufacturer as a purchaser. Jerry, a

supplier of fuel injector nozzles,

whose shop is located just down

the street, comes into Barb’s

office one morning. He tells her

he can provide these nozzles

cheaper than the current sup-

plier, and get them to her

quicker since he’s only two

blocks away. He gives her a sam-

ple product and a spec sheet.

Barb packages the material and

sends it to her testing lab. After

two weeks, she gets a response

from the lab. She contacts Jerry,

who is on vacation. He returns

her phone call the following

Monday, and she tells him why

his fuel injector nozzle won’t

work for them. By now, three

weeks have been wasted.

Cindy graduated from

Michigan State University last

year with an engineering arts

degree. She also is a purchaser

for the auto manufacturer. Jerry

comes into Cindy’s office one

morning. It’s the same scenario

as above. But this time, instead

of sending the nozzle and spec

sheet to the testing lab, Cindy

studies the spec sheet herself.

After a few moments, she looks

up and says, “This fuel injector

nozzle contains too much brass.

It has to contain a harder metal

to meet the tolerance we need.”

Jerry goes back to his shop and

begins to work on modifying the

nozzle to meet GM’s needs.

Cindy’s “on-the-fly” technical

expertise has just saved GM

three weeks in time, and proba-

bly a lot of money.

“I see a real need for individ-

uals who have a technical engi-

neering foundation but also 

an understanding of business

fundamentals,” says Chad

McLelland, an ’84 graduate of

the engineering arts program,

now vice president and general

manager of Siemens Energy &

Automations, Power Conversion

Division.

Those are just the types of

individuals MSU’s engineering

arts program produces. Estab-

lished in the early 1970s in an

attempt to boost dropping engi-

neering enrollments across the

nation, this interdisciplinary

program allows students to earn

a bachelor of science degree in

engineering while at the same

time specializing in an area out-

side of engineering. It provides

them with a broad-based back-

ground in engineering, coupled

with an application area—or

cognate—that can be applied to

business, telecommunications,

packaging, or product design.

B

➔

Grads—
A Valuable
Commodity

Engineering Arts

by Laura Luptowski Seeley



“Engineering arts aims to

educate students to be able to

understand and explain techni-

cal material to non-engineers,”

says Todd Hoppe, a recent 

graduate of the program who is

now a first-year law student.

F. Scott Keely, academic

adviser, says of the graduates,

“They’re conversant with design

engineers, conversant with peo-

ple who work on the line, con-

versant with sales people, with

management.”

These qualities should make

them the most sought-after

group of engineering grads. But

the problem is, many recruiters

do not know what engineering

arts is. “The name of the pro-

gram puzzles people,” says

Keely. “They may think it’s only

drawing and drafting.”

“It’s the only program in the

country named engineering

arts,” says Les Leone, director of

MSU’s program. Similar pro-

grams at other engineering

schools across the country most

often use the name Inter-

disciplinary Engineering. That,

along with Engineering &

Applied Sciences or Engineering

& Applied Studies, is under con-

sideration as a new name for

the MSU program.

“When recruiters come to

campus and students mention

engineering arts recruiters say,

‘what’s that?’ In addition to sell-

ing themselves to employers,

they have to sell their major,”

says Leone.

McLelland agrees. “Siemens

has recruited at MSU many

times and our human resources

department always requests

mechanical and electrical engi-

neering grads; they are not

familiar with the engineering

arts program.” But, Leone says,

once an employer understands

what the program is and what

types of skills and abilities

these students have, they are

eager to hire them. “They come

back and recruit engineering

arts students year after year.

They fill a nice niche in indus-

try.”

Entry-level positions include

technical sales, public relations,

technical writing, purchasing,

consulting, political analysis,

and production management.

“Positions such as sales engi-

neers, application engineers,

and marketing are good fits for

engineering arts students,” says

McLelland.

Says Timothy S. Dickerson, a

1984 graduate of the program, 

“I was hired as a sales engineer

directly out of the engineering

arts program by Lutron Elec-

tronics, the leading manufac-

turer of lighting controls. While

learning the electrical industry

at Lutron, I set my sights on

joining or starting a manufac-

turer's rep agency. I began

working for Gasser Bush Asso-

ciates in 1988 and bought into

the company five years later.

Today, I have two partners, 25

employees, and represent over

60 manufacturers of lighting

and control equipment for

southeastern Michigan."

In addition to becoming

more popular with employers,

the degree has begun to attract

more students. In 1995, 150 stu-

dents were enrolled in the pro-

gram. Today, enrollment is

around 250.

Students have four cognates

from which to choose. Most

popular is business/supply

chain management. “Of the 75

students we graduate every

year,” says Leone, “approxi-

mately 60 to 65 are in that 

cognate area.” A telecommuni-

cation option draws a few 

students. “With all the develop-

ments in the telecommunica-

tion industry, there is a need for

individuals with a technical

edge to their course back-

ground,” says Leone. “Our stu-

dents have that, which is of

interest to many employers.”

The other two options are prod-

uct design and packaging.

“At one time, we were allow-
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Lawrence R. Arnold, ’75
Senior Project Engineer, General Motors

“I was among the first at MSU to

graduate from the engineering arts

program. I’ve prospered as an indus-

trial engineer at General Motors, uti-

lizing my engineering arts classes as

a good foundation to resolve manu-

facturing problems for 26 years.”

Therese Franco, ’98
Medical student, Wayne State University

“This degree was perfect for me. It was

a great start for my career; my cognate

was occupational health. My mentor

through the American Medical Associ-

ation tells me she is impressed by my

background and that I should have no

problem molding the career I want. I am

very excited about what I am doing.”



A History of the 
Engineering Arts Program

1970s
In response to plummeting engineering enrollments

across the country, the engineering arts program was

developed to recruit more students into engineering—

more specifically, students who traditionally would not

consider engineering as a major.

1980s
To ensure quality of the graduates, the engineering arts

curriculum was modified so that the first two years of

coursework became identical to that of all other engi-

neering majors.

1990s
Numerous cognate options were reduced to four, provid-

ing focus.

2001
Faculty, staff, and programs of the former Department

of Materials Science and Mechanics—including the

engineering arts program—were reassigned to other

departments within the College. The degree is now

being administered by the office of the Associate Dean

for Undergraduate Studies.

2002–03
An Engineering Arts Advisory Board, consisting of cur-

rent students, alumni, and industrial representatives,

will be created to: review and assess the program; eval-

uate the current cognate areas; explore a possible

name change; and look at ways to network with indus-

try and alums to create prospects for co-op opportuni-

ties, internships, and full-time employment.
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ing students to develop their

own cognates. If a student

came to us and said, ‘I’d really

like to use engineering as a pre-

law program,’ we would put

together a pre-law program for

that student,” Leone says.

Now, they try to steer stu-

dents into one of the existing

cognate areas because a pro-

gram that’s too specialized, too

unique, is harder to sell to

future employers, Leone

explains. However, he says, “If a

student comes forward with a

request, we will consider it.”

The requirements for a bach-

elor of science degree in engi-

neering arts differs from a

standard bachelor’s degree in

engineering in that there are no

upper-level engineering design

courses. This frees up 22 to 33

credits that can be spent devel-

oping a cognate area outside of

engineering. During a student’s

first two years in the program,

however, the curriculum is nearly

identical to that of a student

pursuing a degree in mechanical

engineering, civil and environ-

mental engineering, and similar

to other bachelor’s degrees

offered through the College.

Two courses are unique to

engineering arts students. One

is Systems Methodology, a 400-

level course taught by Cordell

Overby, adjunct professor of

chemical engineering and mate-

rials science and MSU’s senior

assistant vice president for

research and graduate studies.

The other course is Technology,

Society, and Public Policy, a 300-

level course taught by Keely.

“Systems Methodology

addresses a structured approach

to problem solving and decision

making,” says Overby. “Students

are introduced to a spectrum of

decision-making techniques.

Then, working in assigned small

groups, they must identify,

develop, and present a struc-

tured analysis and solution of 

a real-world problem.” The

students present a written 

Timothy S. Dickerson, ’84
Partner, Gasser Bush Associates

“The engineering arts program

allowed me great opportunity to

start my career and develop as a

business owner.”

➔



and oral report of a caliber suit-

able for review by executive-

level management.

Employers are increasingly

impressed with engineering arts

grads. The College of Engineer-

ing just received the results of a

survey of its 1992 graduates. The

study reveals that engineering

arts majors are doing well in

terms of salary. “They may start

in the middle of the pack,” says

Keely regarding starting pay,

“but they advance quickly.”

Since the greatest percentage

of engineering arts students are

in the business cognate, he

explains, they get into leader-

ship positions more quickly.

“These students have a leg up

because they already have

accounting, financial manage-

ment, and leadership skills

under their belts,” Keely says.

He also reminds new gradu-

ates to reinforce to employers

that their degree is a bachelor of

science degree from the College

of Engineering. This ensures

they will get on an engineering

track, rather than a marketing,

supply chain, packaging, or non-

engineering track, which often

pays less for starting college

grads.

But today’s potential

employers may already know

how valuable an engineering

arts grad is. Many alums of the

MSU program are now in hiring

positions themselves. They are

looking for excellent people

who have technical training,

business savvy, and communi-

cation skills. And they know

where to find them. ●E

For more information, visit 

http://www.egr.msu.edu/

egr/programs/bachelors/

engineeringarts.php. A newslet-

ter is being developed to help

engineering arts alumni keep in

touch with each other. If you

have news items or comments

to submit, please contact Les

Leone at leone@egr.msu.edu.
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Who Hires
Engineering Arts Grads 

and What Do 
They Do?

One of the first MSU engineering arts grads American

Airlines hired as a purchaser saved the company several

million dollars. In his job, the new hire was responsible

for purchasing food, fuel, uniforms, fabric for seating, and even

the plastic wings the airline hands out to little fliers who come

aboard. By studying the stock market, the MSU graduate

became somewhat of a commodities expert. He anticipated

when the price of jet fuel was about to drop, and then signed a

contract for the fuel purchase, which resulted in huge savings.

Needless to say, American Airlines is very impressed with the

engineering arts program and now seeks out these grads.

TYPICAL JOB TITLES for ENGINEERING ARTS GRADS

Accountant

CAD/Product Design Engineer

Contract Negotiator

Die Designer

Energy Conservation Engineer

Industrial Market Analyst

Value Analysis Engineer

Todd Hoppe, ’01
Law student, Vanderbilt Univ. Law School

“I loved the engineering arts pro-

gram while I was in it, and I feel that

it has prepared me well for law

school.”
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ast winter, the Lansing area’s FIRST LEGO League (FLL) team met

the Arctic Challenge. They took ice core samples, saved a fuel

line, and rescued scientists who were trapped by a polar bear

in an impending storm. And they did it all within the two

minutes allotted.

FLL, whose motto is “Sports for the Mind,” is the result of a partnership

between For Inspiration and Recognition of Science and Technology (FIRST) and the LEGO

Company. Students ranging in age from 9 to 14 years use the LEGO® MINDSTORMS™
Robotics Invention System™ to build robots and compete in events tailored to specific age

groups. The students use sensors, motors, and gears to construct and program the robots.

The Lansing area’s team, comprised of eight students ranging from

5th to 9th grade, competed in the regional tournament in December

2001 at Saginaw Valley State University in University Center,

Michigan. The Future Spartan Engineers took first place in hypoth-

esis presentation, technical interview, and creative design categories.

They placed third in robotic performance and qualified to compete in the

state tournament, held at the University of Detroit Mercy, McNichols Campus,

where they finished 15th out of 65 teams overall. Not bad for the team’s first time out.

There are approximately 1,600 teams nationwide. “We wanted to start a team because

it’s a great way to connect and motivate student interest in science and engineering,” says

Drew Kim, team coach and assistant director of the College of Engineering’s Diversity

Programs Office, which sponsored the team, partnering with the NSF Wireless Integrated

Microsystems (WIMS) Engineering Research Center.

“We tell the students, ‘we’re building a robot,’” Kim says. “But

it’s not just robotics building. We’re taking Michigan education

science standards, and crossing that with robotics and inte-

grated math and physics. The whole point of the FIRST LEGO

League is to get rid of all these preconceived fears about how hard

engineering is.

“Most people consider LEGOs to be just a kid thing, but it’s an awesome edu-

cational tool. It teaches them the foundations of a good engineer—teamwork, research,

design, build, and test.”

The theme of the 2002 competition is City Sights. “The Challenge,” or details of the

annual game, will be revealed in September. ●E —Laura Luptowski Seeley

For more information, go to http://www.firstlegoleague.org/

L
Ready, Set, LEGO!

Photos
by

Drew
Kim

and Aurles Wiggins
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Meet Our New Faculty

Christina Chan
Associate Professor, Chemical

Engineering and Materials Science

Chan earned her Ph.D. in chemi-

cal engineering at the University

of Pennsylvania in 1990. She

joined MSU after completing a

postdoctoral position in bio-

medical engineering at the

Center for Engineering Medicine

at Massachusetts General Hos-

pital and Shriners Hospital for

Children and Harvard Medical

School in Boston. Chan previ-

ously worked in process engi-

neering, research and product

development, and color science

at DuPont for eight years. Her

interests in metabolic engineer-

ing and bioinformatics, tissue

engineering, microfluidics and

biotechnology offer an opportu-

nity for MSU students to

explore fundamental engineer-

ing principles that govern prop-

erties and processes at cellular

and tissue levels.

Milind V. Khire, P.E.
Assistant Professor, Civil and

Environmental Engineering

Khire’s expertise includes design

and construction of cost-

effective waste containment

facilities, testing and modeling of

hydraulic and geomechanical

properties of municipal solid

waste, reuse of recycled plastic,

glass, and shredded tires for geo

applications, and developing new

applications and testing of geo-

synthetics. From 1995–1999, he

worked as a Project Engineer

with GeoSyntec Consultants,

Boca Raton, Florida. At Geo-

Syntec Consultants, he was the

project manager for environmen-

tal investigations of NASA’s shut-

tle launch complexes located at

the Kennedy Space Center. Most

recently, he worked as a senior

geoenvironmental engineer with

Tonkin & Taylor Environmental

Consultants, Auckland, New

Zealand. He received his Ph.D. 

in geoenvironmental engineer-

ing from the University of

Wisconsin–Madison. 

Norbert Müller
Assistant Professor, Mechanical

Engineering

From 1993–1999, Müller worked

for the Institut für Luft- und

Kältetechnik (ILK) Dresden, the

largest refrigeration and HVAC

research center of its kind in

Germany. He received his Ph.D.

from Technische Universität

Dresden, Germany, in 1999.

Immediately prior to joining the

faculty at MSU, Müller was a

research scientist and adjunct

assistant professor of turboma-

chinery at Columbia University

in New York. Besides turboma-

chinery, his research interests

include microfabricated energy

systems, heat exchangers, and

fuel cells; refrigeration and

HVAC with natural refrigerants;

and highly efficient and environ-

mentally friendly energy conver-

sion systems including the use

of solar, wind, tidal, and geo-

thermal energy and clean fuels.

Lalita Udpa
Professor, Electrical and Computer

Engineering

Udpa earned her Ph.D. in electri-

cal engineering from Colorado

State University in 1986. Prior to

coming to MSU, she was a pro-

fessor in the Department of Elec-

trical Engineering and Computer

Engineering at Iowa State Univer-

sity. She works in the broad areas

of nondestructive evaluation, sig-

nal processing and biomedical

applications. Her research inter-

ests include various aspects of

NDE such as development of

computational models for the

forward problem in NDE, signal

and image processing, pattern

recognition and neural networks,

and development of solution

techniques for inverse problems.

Current projects include finite

element modeling of electromag-

netic NDE phenomena, applica-

tion of neural network and signal

processing algorithms to NDE

data, and image processing tech-

niques for the analysis of NDE

and biomedical images.
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Faculty and Staff Win Awards, Honors
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Neil T. Wright
Associate Professor, Mechanical

Engineering

Prior to his arrival at MSU,

Wright was associate professor

at the University of Maryland,

Baltimore County, and had

spent the 2000–2001 academic

year on sabbatical leave at the

University of Texas at Austin in

the Biomedical and Mechanical

Engineering Programs. He re-

ceived his Ph.D. in mechanical

engineering and applied

mechanics from the University

of Pennsylvania in 1992. Prior to

returning to graduate school full

time, he was employed at

Martin-Marietta Aerospace in

Denver, where he worked on

low-gravity propellant manage-

ment and Space Shuttle ground

support projects. Wright’s

research and teaching interests

are in the thermal-fluid sci-

ences, specifically measuring

heat transfer properties of

deformed elastomers and 

soft biological tissues and bio-

thermal processes. ●E

n April 11, 2002, the College of Engineering

held its Twelfth Annual Engineering Awards

Luncheon to honor faculty and staff for out-

standing teaching and service to the university.

Recipients of the 2002 Withrow Teaching

Excellence Award were Bradley P. Marks, associate

professor of agricultural engineering; Robert Y. 

Ofoli, associate professor of chemical engineering

and materials science; Mackenzie L. Davis, professor

of civil and environmental engineering; Eric K. 

Torng, associate professor of computer science 

and engineering; Timothy A. Grotjohn, professor of

electrical and computer engineering; and Farhang

Pourboghrat, assistant professor of mechanical 

engineering.

Steven W. Shaw, professor of mechanical engi-

neering, and Timothy Hogan, assistant professor of

electrical and computer engineering, were named

2002 Withrow Distinguished Scholars.

Pauline Van Dyke, administrative assistant for the

Department of Electrical and Computer Engineering,

was awarded the Gloria Stragier Award for Dedicated

and Creative Service. ●E

Gregory Wierzba,

associate professor

of electrical and

computer engineer-

ing, received the

MSU Alumni Club of

Mid-Michigan Quality in

Undergraduate Teaching Award at

MSU’s 2002 State of the University

Address and Awards Convocation on

February 12. He was recognized for

quality teaching and substantial con-

tinuing involvement.

Leo C. Kempel,

assistant professor

of electrical and

computer engineer-

ing, was the recipi-

ent of a Teacher-

Scholar Award in recognition

of dedication and skill in teaching

and scholarly promise.

LEFT TO RIGHT, BACK ROW: Timothy A. Grotjohn, Mackenzie Davis, Tim Hogan,

and Bradley Marks. MIDDLE ROW: Pauline Van Dyke, Robert Ofoli, and Eric

Torng. FRONT ROW: Farhang Pourboghrat and Steven Shaw.

O



Students Build 
Special Cycle

Aida Rodriguez buckles up daughter Mari, age 12, (photo inset) for her first

ride on a special cycle built for her by mechanical

engineering students.

The tandem design allows a relative

or friend to help with steering or ped-

aling. The bike was presented to

Mari on April 26, 2002, during

the Department of Mechanical

Engineering’s Design Day. For

story, see http://www.lsj.

com/news/campus/020427_

bicycle_1b-2b.html. For more

about Design Day, visit http://

www.egr.msu.edu/me/ugrad/design/

index.html.
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Photo by Craig Gunn

The College of Engineering and your former classmates are interested in you. Please keep

everyone informed. Fill out this form (please type or print clearly) and return it along with

any photos, news clips, or press releases to: Currents Magazine, Office of Publications and

Public Relations, 3412 Engineering Building, MSU, East Lansing, MI 48824-1226.

Let Us Hear From You!



www.egr.msu.edu
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Before the days of SAE Formula 

and Mini Baja . . .

. . . go-cart racing.

Were you there? Do you recognize 

anyone in these photos from 1957?


