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challenges is in coordinating data, informa­

tion sources and responses among several 

agencies to improve the ability of emer­

gency managers to make the most informed 

decisions. 

Equally important, says Worboys, is 

having people trained to properly interpret 

and react to the integrated information in 

such an upgraded emergency operations 

center. 

The first step in SenseME ,has been to 

identify critical infrastructure, such as 

bridges and dams, and the logistical assets, 

such as generators, cots and potable water 

that require monitoring as part of emer­

gency management. That investigation was 

done in collaboration with state and federal 

agencies, including the Department of 

Homeland Security, Maine National Guard, 

FEMA and MEMA. 

Maine does have some sensor systems, 

such as flood gauges maintained by the U.S. 

Geological Survey. But improved collection, 

mapping and distribution of the informa­

tion from such existing and new technology 

could improve emergency management. 

UMaine researchers are exploring the 

integration of even more sophisticated wire­

less sensor technology, such as video, radar, 

seismic, magnetic and passive infrared for 

aerial and ground-based monitoring . The 

goal is to provide a robust data stream­

based management infrastructure that 

supports the efficient capture and conven­

ient analysis of a variety of real-time data 

feeds. Informatics, or the complex manage­

ment of information, can create a common 

operating picture for response and recovery 

operations. 

"Once we have that picture of what's 

going on in the world, then it's a matter of 

distilling that chaos into something 

manageable," says Emerson. "It's important 

for the Maine National Guard and the 

Maine Emergency Management Agency to 

understand what the different capabilities of 

the technolog y can bring them , and help 

them figure out when technology is useful 

and when it's not." 

Such humanitarian uses for technology 

have implications beyond just managing 

emergency response in Maine's two largest 

natural disasters - ice storms and floods. 

The research also is expected to improve 

emergency management while maintaining 

control of sensitive information in the event 

of severe weather and mass care, sourcing 

and dispatching assets, border protection, 

disease surveillance and reporting , and 

monitoring of hazardous cargo. 

SenseME is expected to serve as a 

springboard for the establishment of a 

UMaine Center for Spatial Computing in 

Emergency Management, focused on ubiq­

uitous spatial computing methods and tech­

nologies to support emergency management 

in Maine and nationwide. 

"Five years ago, this technology wasn't 

ready," says Warbo ys . "Now integrated 

wireless sensors are ready for general appli­

cability" to benefit humanit arian and envi­

ronmental efforts. I 

In May 2008, part of Fort Kent, Maine, was 
flooded when the Fish River spilled over its 
banks near the confluence with the St. John 
River. 
Photo by John Clarke Rus~ courtesy of the Bangor Dally News 

Spring 2010 25 



• 

• ., 

I 
orr-• 



• 

"The application of cell-seeded biomaterials for regeneration 

of damaged tissues is not new. What we are trying to do in 

our lab is to optimize this process, which is currently based 

on the principle of trial and error." Alireza Sarvestani 

By Aimee Dolloff 

HEY'VE NEVER performed surgery 

They're not bioengineers. But 

University of Maine undergradu­

ate students Kara West and Amy 

Foley are hoping to make a differ­

ence in the medical world by exploring the 

use of cells as therapeutic agents for repair­

ing damaged tissues - an alternative to 

conventional surgical therapies and 

implants. 

Working under the direction of UMaine 

mechanical engineer Alireza Sarvestani, the 

students are investigating how to repair 

dysfunctional tissues by mimicking the way 

the body produces cells. The hope is that 

implants using stem cells infused with poly­

meric biomaterials could someday take the 

place of artificial implants. 

"The application of cell-seeded biomate-

be particularly helpful in repairing cardiac 

endothelial tissue in patients who have 

experienced heart attacks or other cardio­

vascular-related damage, Sarvestani says. 

"The (current implant methods) are 

permanent, but not good because they are 

not part of your body," says Sarvestani. "In 

our project, host stem cells take over and 

the implant - the polym eric material -

begins to degrade ( when it comes in contact 

with water). As the stem cells proliferate, 

the implant will essentially go away." 

In Sarvestani's lab, the bovine cells are 

injected with the polymeric material and 

grown in vitro to mimic the way similar 

cells would function and grow in humans. 

The goal is for the host stem cells to take 

over and form new tissue concurrent with 

degradation of the biomaterial implant, 

rials for regeneration of damaged tissues is leaving the repaired host tissue in its place. 

not new. What we are trying to do in our Sarvestani is focusing on the project 's 

lab is to optimize this process, which is mathematical portion - the formulas that 

currently based on the principle of trial and help determine the optimized chemome-

error," says Sarvestani, whose research inter- chanical characteristics of polymeric mate-

ests include the biomechanics of cell adhe- rial to use. And he's investigating how the 

sion and locomotion. materials react with their environment - in 

The bioengineering research at UMaine, 

which uses bovine cells as models of 

human cells, focuses on implants made of 

bioresorbable materials instead of perma­

nent implants that can sometimes be 

rejected by the body. The technology could 

this case, the human body. 

Foley, a biochemistry major from Deer 

Isle, Maine, is focusing on the organic 

chemistry of compounds and processes 

occurring in organisms. West, a computer 

scienc e major from Brentwood, N.H., is 

Undergraduates Kara West, left, and Amy Foley both plan 
to pursue medical school as a result of their 
bioengineering research experience at UMaine, led by 
mechanical engineer Alireza Sarvestani. The students are 
exploring new ways to repair damaged human tissue. 
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Assistant Professor Alireza Sarvestani is hoping to refine 
surgical implants by making them with bioresorbable 
materials, ultimately reducing risk of rejection in the body. 

electronically documenting and analyzing 

the process and structure of their research. 

Both now plan to pursue medical school. 

By studying the mechanical prop erties 

of the cells and how they respond to stimu­

lus, which is more about biology than engi­

neering , Sarvestani thinks th e outcome 

could be extremely effective in practical 

surgical situations. 

Sarvestani's tissue engineering principles 

have the potential to be applied to many 

types of human tissue, as well as bone and 

cartilage. Although the project is still in its 

early stages, h e hopes that the upcoming 

results will draw the attention of medical 

centers in Maine for future collab0rations. 

"Certainly when we're done with this 

part of the study, we would like to do more 

realistic testing," he says. "We'd like to be 

able to make the implants and try them in a 

real-life situation." I 
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T O DETERMINE if an avocado is 
on Its way to being guacamole 
or a peach is perfect for cobbler, 
you spend a few extra minutes 

in the produce section feeling the fruit for 
ripeness. 

For surgeons, the same feeling process 
is needed to differentiate bone, carti I age 
and tissue. In recent years, advances in 
robotic surgery techniques have improved, 
with surgeons at workstations using 
joysticks and foot pedals to maneuver 
microscopic tools through the body. What's 
been missing is the ability for surgeons to 
physically feel what they're working on 
using robotic technology. 

In the state's first biomedical engineer­
ing laboratory, University of Maine mechani­
cal engineers Vince Caccese and Mohsen 
Shahinpoor, and a student research team 
are developing advanced robots for 
endoscopy and laparoscopy procedures. 
Their newest innovations include technol­
ogy that allows doctors to have a sense of 
feel while they're operating with robotic 
instruments - a capability comparable to 
traditional, hands-on procedures. 

The UMaine researchers are working 

Robotic 
touch 

with electroactive polymeric nanosensors 
integrated into the tip of the robot. When 
the sensors touch something, an electronic 
signal is sent back to the joystick and gives 
the surgeon a sense of touch that can differ­
entiate bone from tissue. • 

DM Technologies LLC of Sanford, Maine, 
is collaborating with Shahinpoor's robotics 
lab to develop the feel-sensing product. 

The lab also is developing robots made 
of environmentally friendly and economically 
feasible materials for disposal after one use, 
eliminating risk of contamination. Robots 
currently are too expensive not to reuse. 

With a $25,000 seed grant from the 
Maine Technology Institute, Shahinpoor and 
his team are prototyping the innovations in 
collaboration with two surgeons at Eastern 
Maine Medical Center in Bangor, Maine. 

Shahinpoor, who chairs UMaine's 
Department of Mechanical Engineering, 
credits student researchers - six under­
graduates and two graduate students -
with the fast-paced innovation development 
in the robotics lab. 

"You create that synergy from students 
and it really works well," Shahinpoor says. 
"They make quick and great progress." 

• 



IT'S A BIG JOB carrying out the wishes of former Maine Gov. 

Percival P. Baxter, who donated more than 200,000 acres of Maine 

wilderness with the stipulation that they be held in perpetuity. But it 

also doesn't get any better, says University of Maine alumna Carol 

Redelsheimer. 

"I'd say it's definitely the best forestry job in the state, and 

maybe arguably one of the best forestry jobs in New England," says 

Redelsheimer, who became Baxter State Park 's forest manager in 

2006 after working more than 20 years in the forestty industry. 

Throughout three decades, Baxter purchased and donated the 

Katahdin region land that now is Baxter State Park. In 1955, he 

established a portion in the northwest comer of the park known as 

the Scientific Forest Management Area, which Redelsheimer over­

sees. He made his final land purchase in 1962. 

"Knowing that the forest products industry was a large part of 

Maine's economy, Baxter gave about 30,000 acres to be used for 

forest management. He wanted the scientific principles of forest 

management to be put into practice there," says Redelsheimer, a 

1983 UMaine graduate whose career has included work with Great 

Northern Paper and Champion International. 

Baxter wanted to show that we can have beautiful, great forests 

and produce a crop of wood without depleting the resource, she 

alumni 

says. That means managing the land in a holistic manner. 

"It's a very unique place not only in Maine, but in the countty 

and maybe in the world," says Redelsheimer. "Two hundred years 

from now, I'm sure the park is not going to look exactly the way it 

does now, but Percival Baxter wanted sound scientific management 

and for foresters, that's what we're all about." 

Redelsheimer has seen dramatic changes to the forestry indu stry, 

particularly when it comes to ownership and management. 

"When I first began my career, land was basically owned by 

companies that owned manufacturing facilities, and there was a tie 

between the facility and the land," she says. 

Changes in the economy have resulted in fewer corporate 

owners, which changes the way business is done. 

"I (also) think that there's a change in conception of forest prod­

ucts," Redelsheimer says. "We obviously don't live in a paperless 

society, but I think that is changing . Demand for newsprint and 

directory paper from mills in Maine hasn't only decreased because 

of the cost of distributing telephone directories, for example, but 

(because) a lot of people are now reading magazines and news 

online. The markets that are available for forest products and the 

way that forest products are used has changed, and I believe will 

continue to change." 

A forester who graduated from UMaine in 1983 oversees 

the sustainable management of nearly 30,000 acres of the 

Great North Woods, helping fulfill the vision of Percival Baxter. 



Stress eating 
IN TIMES OF STRESS, many women turn to 
food for comfort. But for those who are 

overweight, stress could be compounded by 

anxiety about weight-related prejudice, 
ostracism and rejection. This, in turn, might 
lead to more stress-related eating -
particularly of high-calorie, high-fat or low­
nutrient foods - which leads to further 

weight gain, according to University of 
Maine psychologist Shannon McCoy. 
McCoy's most recent study is one of the first 

to demonstrate a causal link between 
weight prejudice and snacking behavior. 

McCoy, an assistant professor of psychology, 
is particularly interested in the psychological 
variables, such as perceptions of prejudice 

that might infly_ence those links. McCoy's 
research, conducted in collaboration with 

colleagues from the University of 
California - San Francisco, University of 
California - Berkeley and graduate students 
at UMaine, looks at stress and eating 
behavior among the moderately overweight. 
McCoy says those who are overweight often 

are viewed negatively and blamed for not 
controlling their weight. Given its pervasive­

ness and severity, prejudice is likely to be a 
significant source of stress for overweight 
people. 

Old salmon 
UNIVERSITY OF UMAINE anthropologist 
Brian Robinson and colleagues are looking at 

archaeological evidence of Atlantic salmon to 
better understand the effects of global warm­

ing. The researchers found traces of Atlantic 
salmon from 400, 3,000 and 6,000 years ago, 
with the earliest periods being warmer than 
present and relatively wet. Current New 
England predictions are for increased year­
round temperatures, greater late-summer 

Sa/mo salar occurs in two varieties: 
landlocked salmon living year­

round in Maine's deep lakes, and 
Atlantic salmon that live largely in 

the ocean and spawn 
in rivers. 

evaporation and increased precipitation in 
the spring, winter and fall. The good news is 
that salmon did occur in Maine when the 
climate was warmer, but that also was a t ime 
when Maine rivers were free of dams and 

fish could go farther upstream to spawn in 

cooler waters. If climate projections are 
correct, the ability of the Atlantic salmon to 

survive and reproduce may depend on timing 
of migrations and availability of upstream 
locales with sufficient flow and low enough 
temperatures to allow reproduction and feed­
ing. The researchers' findings were published 
in the Journal of Archaeological Science. 

Songbird shortcut 

RESEARCHERS BELIEVE they may have 
discovered a previously unknown, but potentially 

important flyway that songbirds are using as a 
shortcut across the Gulf of Maine during fall 

migration, according to wildlife biologists with the 
University of Maine and U.S. Fish and Wildlife 

Service's Maine Coastal Islands National Wildlife 
Refuge. During a bird banding study on several 
national wildlife refuge islands last fall, more than 
6,000 songbirds representing 75 species were 

captured, far exceeding the number captured at 
long-running banding stations elsewhere, says 

Photo by Glori Berry 

Rebecca Holberton, a UMaine biologist who 
collaborated on the study. The researchers 

estimate {hat up to a half million or more 
songbirds could be using the Metinic Island area 

on their way from the Canadian Maritimes to the 

southern Maine mainland. For the past two years, 
researchers from the Maine Coastal Islands 

National Wildlife Refuge and National Audubon 
Society have banded songbirds on Seal Island. The 

effort was expanded this past season (mid-August 
to mid-October) to the refuges on Petit Manan and 
Metinic islands. 

The five most abundant songbird species 
caught on Metinic, Seal and Petit Manan 
islands in 2009: Myrtle Warbler, Savannah 

Sparrow, Common Yellowthroat (pictured 
above), White-throated Sparrow and Red­

eyed Vireo. 
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Fishing bottom-up 

A TEAM OF UNIVERSITY OF MAINE 
researchers led by marine scientist James 
Wilson is studying the relationship 
among competition, regulation and 
conservation in the fishing industry. 
The research will integrate cutting-edge 
computer modeling, and fishermen's and 
scientists' knowledge of three very 
different fisheries - lobster, sea urchins 
and groundfish. The purpose is to develop a rigorous 
bottom-up (rather than the usual t~p-down) understanding of the 
conservation problem. The project is funded by an approximately 
$1 million grant from the National Science Foundation. Researchers 
will look at the way competition and cooperation among fishermen 
lead to private incentives and informal social arrangements that are 
- or aren't- consistent with conservation of the resource. These 
informal arrangements and incentives are important because they help 
explain how private interests reinforce or impair ongoing resource 
management and, consequently, the sustainability of coupled human 
and natural systems. The broad hypothesis behind the research is that 
fishermen's incentives, and the informal social structure that emerges 
from competitive and cooperative interactions, reflect the biological 
and physical circumstances of the species being fished. Other members 
of the research team include Jim Acheson, Yong Chen, Teresa Johnson, 
Robert Steneck and Liying Yan, all of the School of Marine Sciences. 

experts 
on topic 

Researchers will 

use computer modeling to 
mimic the way fishermen 

use their experience to 
refine their knowledge 

about their natural and 
social environment. The 

goal is to gain a bottom­

up understanding of issues 

related to conservation 
and fisheries management. 

YOU SAY "potato," Mary Ellen Camire says 
"healthy ." As the potato increasingly becomes a 
dietary staple, and as processed potato products 

edge out fresh, even small differences in the nutri­
tional composition could have significant effects on 

the health of a population. Camire, a University of 
Maine professor of food science and human 
nutrition, has extensively researched how 

the nutrient and bioactive compounds in 

potatoes impact human health . Her 
latest paper detailing the health 

benefits of spuds was published in 

the journal Critical Reviews in Food 

Science and Nutrition . 

Playing ball 
PROFESSIONAL SPORTS franchises 
and teams are increasingly taking a 
page from the business community's 
playbook and winning in the image 
game, according to two business 
management researchers at Boston 
College and the University of Maine. 
In the last decade, corporations 
worldwide have used Corporate Social 
Responsibility (CSR) activity as a 

business strategy, embracing volunteerism, 
ethics and "do-good" norms. So too have 
sports franchises, all in an effort to improve 
their image in light of public relations issues 
- from steroid use to player misconduct off 
the field and court. However, athletics in 
today's culture is uniquely positioned -
from its youth appeal and mass media 
attention to positive health benefits -
to employ CSR more effectively than tradi­
tional corporations, according to Richard 
McGowan of Boston College's Carroll 
School of Management and John Mahon of 
the Maine Business School. The researchers 
studied 92 teams in the National Basketball 
Association, National Football League and 
Major League Baseball from 2005-07 to 
identify the primary factors that influence a 
sports franchise's CSR involvement. Major 
League Baseball was more engaged in CSR 
than the other leagues, with the highest 
average revenues, grants and net assets, 
while the NBA had the lowest average in 
each category. In their statistical analysis, 
the researchers concluded that there also is 
a relationship between team performance 

and the level of CSR grants 
distributed by the M LB. 



insights 

Toxic algal detection 

THE UNIVERSITY OF MAINE is one of the 

first to receive an international research 
partnership award, designed to link U.S. 

scientists and engineers with counterparts in 
Ireland. The BEACONS (biosafety for environ­

mental contaminants using novel sensors) 
project aims to develop strategies for isolat­

ing and detecting algal toxins of significant 
concern as environmental and food contami­

nants. The project has received more than 

$1 million in joint funding from the Science 

Foundation Ireland, Invest Northern Ireland 

Department for Employ­

ment and Learning, and the 

National Science Foundation. 
UMaine will receive about 

a third of the funding 

for its portion of the 

project. Research 
partners in the project include UMaine 

marine researcher Laurie Connell and 

electrical engineer Rosemary Smith, 
along with scientists from Dublin City 

and Queens universities, 

and NOAA. 
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Warming Antarctica 

A TEAM OF WORLD-RENOWNED researchers, 

including University of Maine Climate Change 

Institute Director Paul Mayewski, has released a 

report addressing several urgent questions about 

Antarctica. The continent is said to hold answers 

to many of the questions scientists have about 
what climate change means for the Earth. The findings of Mayewski and 100 world-leading scient ists from 

13 countries have been compiled in the first comprehensive review of the state of Antarctica's climate and 

its relationship to the global climate system. The report, Antarctic Climate Change and the Environment, 
was published by the Scientific Committee on Antarctic Research. The review focuses on the impact and 

consequences of rapid warming of the Antarctic Peninsula and the Southern Ocean; rapid ice loss in parts 
of Antarctica and the increase in sea ice around the continent; the impact of climate change on Antarctica's 

plants and animals; the unprecedented increase in carbon dioxide levels; the connections between human­
induced global change and natural variability; and the extraordinary finding that the ozone hole has 

shielded most of Antarctica from global warming. 

e{Jniverslty o Maine will create an interdisciplinary research and 

education program focused on a wireless system to detect leaks in inflatable st ructures, 

such as lunar habitats, and domes and bridges used in defense and civilian situations. 

UMaine Professor Ali Abedi has received more than $252,000, including matching funds from 
the Miiine Economic Improvement Fund, for the project that starts in May and is expected to 

employ one doctoral candidate and 10 undergraduates. Various science and engineering fields are 

part of the project, including wireless communications theory, electronic chip design and microelectro-

mechanical systems (MEMS). MEMS accelerometers 

will detect impacts on the inflatable structure and assist 

an intelligent chip in detecting leaks. Three investigators 

from Maine institutions - UMaine, University of 
Southern Maine and Jackson Laboratory- will work 

with NASA's Langley Research Center in Virginia to 

create the research and education program. 

It's now easier than ever to stay 
connected w·th 

. ' _your alma mater. as well as 
UMaine friends and classmates 

. The University of Maine · 
Arumni Association has a new Web site 

_umainealumni.org 
featurrng extensive class notes and pages 

alumni features and ' 
alumni social communities. 
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By using robotic 

floats and gliders, 

I can virtually be at 

sea all the time, even 

in remote locations. 

These autonomous 

platforms a I low me 

to 'be there' 24/7 

and to observe rare 

but important events 

in the ocean." 

Mary Jane Perry 
Marine Scientist 
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Green engineer 
CHRISTIANNAH HOLMES plans to pursue a career in civil and 

environmental engineering . She just isn't sure yet whether it 

will be in water resources or green design. Both are important 

in helping the environment and lessening our carbon foot­

print, says Holmes, a Un ivers ity of Maine senior from 

Machias, Maine. 

The high school valedictorian received a UMaine Top 

Scholar scholarship award based on outstanding academic 

achlevement. She came to UMaine for the quality of its 

engineering program. She chose civil and environmental 

engi neering for the real-wor ld applica tions of her 

academic experience. 

For the past two summers, Holmes interne d with the 

U.S. Public Health Service in Sacramento, Calif., and Seattle, 

Wash. Thls semester for her senior capstone project, she is 

the project manager for a six-student team that is redesigning 

a deteriorat ing road alon g the Souadabscook Stream in 

Hampden, Maine. 

"It's an example of how civil engineers really give back to 

our community;" Holmes says. 

Many scholarships, research opportunities and academic 
offerings for University of Maine students are made possible 
by donations to THE FUND. Annual gifts give UMaine the 
flexibility to address its most pressing needs and to take 
advantage of new opportunities. Please consider a gift today. 

Office of University Development 
207-581-1161 I 800-671-7085 

umaine.edu/development 

~FUND 
FOR THE UN I VERSITY OF MAINE 


