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The University of Maryland 
has created a new Center of 
Excellence in Regulatory Science 
and Innovation (CERSI), funded 
by an initial $1 million grant 
from the U.S. Food and Drug 
Administration. The center will 
focus on modernizing and improv-
ing the ways drugs and medical 
devices are reviewed and evaluated.

The new center will be a 
collaborative partnership between 
the University of Maryland, 
College Park, and the University 
of Maryland, Baltimore.  
Researchers from both campuses 
will work with FDA scientists to 
develop new tools, standards and 
approaches to assess the safety, 
efficacy, quality and performance 
of FDA-regulated products.

“Maryland’s CERSI will draw from 
University of Maryland expertise on both 
the College Park and Baltimore campuses 
and create new mechanisms for scientific 
exchange, education and training, and 
regulatory science research,” says Fischell 
Department of Bioengineering chair 
William E. Bentley, the Robert E. Fischell 
Distinguished Professor of Engineering. 
Bentley and James Polli, the Shangraw/
Noxell Endowed Chair in Pharmaceutical 
Sciences at the University of Maryland 
School of Pharmacy, are co-principal 
investigators on the initiative.

“Collectively, FDA, industry, and aca-
demic scientists all recognize the need for 
new tools in drug discovery and develop-
ment, such as a series of new laboratory tests 
or software, in order to anticipate safety and 
efficacy of drugs in development,” says Polli.

Center researchers will assist the FDA 
in driving innovation in medical product 
development, as well as in advancing 
laboratory, population, behavioral and 
manufacturing sciences.

“These partnerships represent a critical, 
necessary and creative investment–one that 
will benefit not just FDA and academia, but 
also American consumers and industry,” says 
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FDA Awards University of Maryland 
new Center for Regulatory science

nEw CEnTER: fdA chief scientist JEssE l. 
GOODMAn (center) Announced the new 
regulAtory center And discussed its goAls 
At the 2011 fischell festivAl (See related 
Story, p. 10). goodmAn is seen here At the 
festivAl with bioengineering professor 
And chAir wIllIAM E. BEnTlEy (left) And dr. 
ROBERT E. FIsCHEll (right). photo by luiSa 
dipietro, eSSential eye photography.
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THingS ArE 
Moving 
rAPiDLy—
ALMoST Too 
rAPiDLy To 
KEEP yoU 
inForMED on A 
TiMELy BASiS!

We’re moving up 
in the rankings. 
Last year’s national 
research Council 

ranking put the graduate program at the 
#14 slot overall. This year U.S. News & World 
Report (which doesn’t use data, believe it 
or not), put the undergraduate program 
and department at #30—and we’ve only 
had three classes of graduating seniors! We 
were at #43 two years ago. 

partnership with Canon U.s. life sciences 
to develop a system for the simple and 
rapid diagnosis of infectious diseases 
(see back cover and p. 7). Both of these 
collaborations were designed to take 
amazing innovations, from both academia 
and industry, from lab to clinic.

So many great things are happening, we 
can’t wait to send you our next issue! But 
you don’t have to wait—you can always get 
the latest news at bioe.umd.edu/news.

With Best regards,

William E. Bentley 
robert E. Fischell Distinguished  
Professor and Chair

FDA Chief Scientist Jesse L. Goodman. 
“The Centers of Excellence will create 
new scientific research, training and staff 
exchange opportunities for FDA and leading 
area institutions.”

The University of Maryland center 
will focus on three key FDA priorities: 1) 
improving pre-clinical assessments of the 
safety and efficacy of new drugs and devices; 
2) ensuring readiness to evaluate innovative 
and emerging technologies; and 3) harness-
ing diverse data through information sci-
ences to improve health outcomes. Maryland 
researchers will address pre-clinical assess-
ment challenges related to membrane trans-
porters in drug development, hepatotoxicity 
biomarkers and personalized medicine, as 
well as device evaluation related to optical 
imaging, materials such as nanostructured 
polymeric coatings for stents and grafts, and 
tissue engineering.

The new UMD/UMB center also will 
sponsor seminars and workshops, as well as 
an open public forum to promote regulatory 
science exchange, bringing together a 
network of experts from academia, industrial 
consortia and FDA scientists.

“This innovative new center will 
improve the lives of Americans,” says Patrick 

O’Shea, vice president for research at the 
University of Maryland, College Park. “The 
University of Maryland’s researchers will help 
the FDA transform the way that drugs and 
devices are evaluated and influence how they 
are designed, developed, manufactured and 
brought to market.”

The FDA also awarded $1 million to 
Georgetown University for a sister regulatory 
science and innovation center. According 
to the FDA, the agency chose to pilot the 
two centers in the Washington, D.C., area 
to allow for the greatest possible face-to-face 
collaboration and training with FDA staff.

$1.35 MiLLion To FiSHEr LAB 
For DEvELoPMEnT oF BonE 
rEgEnErATion TECHnoLogy

A proposal to advance the development 
of a system for regenerating large areas of 
bone in patients with serious injuries has 
received a four year, $1.35 million grant 
from the National Institute of Arthritis and 
Musculoskeletal and Skin Diseases, part of 
the National Institutes of Health (NIH). 
BioE Associate Professor and Associate Chair 
John Fisher is the lead investigator on the 
project, which seeks to provide cultured 
tissue with a better blood supply and more 
structural support after implantation. 

In 2009, Fisher and members of 
his Tissue Engineering and Biomaterials 
Laboratory designed a novel, patent-
pending bioreactor system that makes tissue 
engineering more efficient by exposing 
proliferating cells to an increased amount of 
oxygen and nutrients. The bioreactor is also 
more cost-effective, thanks to its use of off-
the-shelf components. 

While the efficacy of the bioreactor 
system has been demonstrated, additional 
challenges associated with implanting the new 
tissue, particularly over large areas, remain. 

“When you engineer a large area of new 
bone tissue it needs a blood supply,” explains 
BioE Ph.D. candidate Andrew Yeatts, who 
works with Fisher on the project. “The body 
will naturally grow new blood vessels, but 
too slowly for the implanted tissue to survive. 
Another problem is the need for load-bearing 
support during the healing process. We 
grow our bone tissue in beads made out of a 
natural polymer called alginate. The cells do 
very well in it, but it doesn’t have sufficient 
mechanical strength. If an injury is not in a 
substantial load-bearing region you can add 
filler tissue to the site to help it regenerate. 
But if the injury is a broken thigh bone, for 
example, the new tissue is going to need to be 
housed in a strong construct to ensure every-
thing stays in place and heals true to form.” 

We’re still growing, too. We’re wrapping 
up our latest faculty search, and i’m also 
pleased to announce that Tracy Chung, 
Ph.D., has joined us as our new Director of 
Academic and Student Affairs. Tracy comes 
to us from the Department of Electrical 
& Computer Engineering, where she very 
successfully oversaw one of the larg-
est graduate programs on campus. She’s 
working closely with Associate Chairs John 
Fisher and peter Kofinas to ensure that our 
students are immersed in the right environ-
ments and getting the most out of their 
ever-expanding programs. 

our big stories this issue are about the 
launch of our new U.S. Food and Drug 
Administration (FDA) Center for Excellence 
in Regulatory science Innovation, in 
partnership with the University of Maryland, 
Baltimore (see our cover story); and our 
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Generating signals that can be 
interpreted as different colors is only half 
of the problem. Because of the inherent 
difficulty in receiving a clear, lasting signal 
from only one agent, working with a “full 
palette” multiplies the challenge. 

The key to the new multicolored 
images, Yu explains, lies in the two novel 
ways he and his team are using the metal 
ions: They are assigning each class of FPC a 
different type of metal ion, which modulates 
the radiofrequency signal generated by the 
19F nucleus in a distinct way (traditional 
MRI techniques use only one kind of ion, 
gadolinium); and they are arranging each 

FPC’s chelator-
wrapped ions 
in a way that 
also turns them 
into a magnetic 
shield, protecting 
the fluorine 
from outside 
influences—
including other 
FPCs—that could 
change its signal. 

To solve these problems, Fisher, Yeatts 
and their collaborators have introduced two 
innovations into the bone repair process: 
The first is the creation of a pre-vascular 
network within the tissue culture that will 
lay the groundwork for the construction of 
new blood vessels. The second is the use of 
a strong, synthetic biodegradable polymer, 
poly(propylene fumarate) (PPF), as a carrier 
and scaffold for the new tissue that can be 
custom fit to the shape of the injury. 

The team plans to incorporate 
endothelial cells, which line blood vessels, 
into the bioreactor system with the growing 
bone cells. There, they will naturally begin 
to organize into a prevascular network. Once 
implanted, the cells will have a head start on 
forming new blood vessels, and can also signal 
other endothelial cells nearby, encouraging 
existing blood vessels to penetrate the new 
tissue, where the two networks will connect. 

When the new tissue is ready, the 
alginate beads containing it will be transferred 
from the bioreactor into hollow regions of 
a rigid PPF scaffold. Nesting the cells in 
two environments creates a complimentary 
solution in which the best growth conditions 
are surrounded by the best structure. 

In their proposal, Fisher and his 
colleagues have outlined a plan to construct 
the scaffolds using a process called 
stereolithography, also known as rapid 
prototyping or “3-D printing,” which 
is already sometimes used by surgeons 
preparing to implant plastic or metal in place 
of bone. After scanning the injury site, the 
process will be used to interpret the data and 
build a perfectly matched replacement for 
the missing bone made out of PPF. 

“The PPF scaffold will support the load, 
slowly degrading over the course of months 
until it is replaced with the patient’s native 
bone in the same shape,” says Yeatts. 

Fisher and Yeatts will perform the 
work in collaboration with David Dean 
(Department of Neurological Surgery, Case 
Western Reserve University) who specializes 
in stereolithography; and Eric Brey 
(Department of Biomedical Engineering, 
Illinois Institute of Technology), who 
specializes in endothelial cell cultures. 

researchNEWS
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yU AiMS To MAKE MULTiCoLor Mri 
A rEALiTy

Associate Professor Bruce Yu (joint, 
University of Maryland School of Pharmacy) 
is developing novel biomaging agents that 
could lead to safe, clear, multicolor magnetic 
resonance images. The new technique would 
allow doctors to simultaneously track multiple 
drugs or physiological events in their patients. 

The project, funded by a grant from 
the National Science Foundation, builds on 
Yu’s previous work with fluorine magnetic 
resonance imaging (19F MRI), a specialized 
form of MRI used to visualize drugs, cells, 
genes, or implants administered to a patient 
for therapeutic reasons. In an earlier study, 
Yu and his colleagues developed a new 
imaging agent for use in 19F MRI that 
provides clearer images with less background 
noise, and passes quickly and safely out of 
the body, thereby addressing two problems 
currently hindering the use of 19F MRI in 
clinical settings. 

Those results are now being applied 
to the development of multichromic 19F 
MRI, in which multiple therapeutics can 
be tracked simultaneously by assigning each 
its own imaging agent that causes it to emit 
a different radiofrequency signal than the 
others. Each signal is assigned a particular 
color in the resulting images (a process called 
pseudo-coloring), generated by a device 
called a fluorometer. 

Yu and his colleagues are designing 
particles called fluorinated paramagnetic com-
plexes (FPCs) that will create the customized 
signals. The FPCs 
consist of three parts: 
the fluorine (19F), 
which is responsible 
for emitting a signal 
when excited by a 
magnetic pulse; metal 
ions, which modulate 
the 19F signals to the 
desired frequencies; 
and chelators, organic 
molecules used to safe-
ly contain the metal 
ions, which are toxic. 

TREE-lIKE MOlECUlEs FOR 19F IMAGInG. 
ASSoCiATE ProFESSor BRUCE yU’S groUP 
DEvELoPED A nEW STrATEgy, CALLED TWo-
WAy groWTH, To MAKE DEnDriMErS groW 
in A TrEE-LiKE FASHion. TWo-WAy groWTH 
ovErCoMES STEriC CongESTion EnCoUnTErED 
in ConvEnTionAL onE-WAy groWTH  
DEnDriMEr SynTHESiS. USing THiS STrATEgy, 
yU’S groUP MADE DEnDriMErS ConTAining 
UP To 243 iDEnTiCAL FLUorinE AToMS For 19F 
Mri.  THE UnivErSiTy oF MAryLAnD HAS FiLED A 
PATEnT APPLiCATion BASED on THiS WorK. 
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“In multichromic MRI, the critical 
thing is to maintain the stability of the 
resonance frequency of each imaging agent,” 
Yu explains. “In other words, the ‘color’ 
of each imaging agent should not change 
over time. We envision that symmetrically 
arranged metal ion-chelates can form a 
magnetic shield around the 19F signal 
emitter, which should prevent fluctuations 
in the local magnetic environment from 
interfering with its resonance frequency.” 

Yu’s proposal, “Engineering Fluorinated 
Paramagnetic Complexes for Multichromic 
19F MRI,” is funded by a three year, $542,000 
grant from the National Science Foundation’s 
Biophotonics, Advanced Imaging, & Sensing 
for Human Health Program. The study will 
be conducted in collaboration with Professor 
Eun-Kee Jeong of the Department of 
Radiology, University of Utah. 

SHAPiro on nAnoTECH TEAM For 
ASSEMBLy oF CoLLoiDAL CrySTALS

Associate Professor Benjamin Shapiro 
(joint, Institute for Systems Research) is a 
co-PI on a new National Science Foundation 
grant to develop tools that could mass-
produce revolutionary materials for future 
technologies such as optical computing, 
energy harvesting, sub-diffraction limit 
imaging and invisibility cloaking.

“First-Principles Based Control of Multi-
Scale Meta-Material Assembly Processes” is a 
four-year, $1.2 million Collaborative Research 
Cyber-Enabled 
Discovery and 
Innovation 
Type II grant 
that focuses 
on precisely 
controlling 
ensembles 
of colloidal 
nanoparticles to create defect-free crystals for 
optoelectronic metamaterials, in a way that 
has the potential to scale up to fabrication.

Such a development could have a 
similar revolutionary effect as the creation 
of single crystal silicon, which enabled 

integrated circuits and 
modern computing.

The research combines 
Shapiro’s lab capabilities in 
micro/nano feedback control 
with the colloids’ real-time 
imaging and experiments 
conducted by Michael 
Bevan at Johns Hopkins 
University; the statistical 
mechanics modeling of energy surfaces and 
arrested states of Principal Investigator David 
Ford at the University of Massachusetts 
Amherst; and the control and model reduction 
methods for statistical ensembles of Martha 
Grover, Georgia Institute of Technology.

The assembly of colloidal nano- or 
micro-particles into perfectly ordered periodic 
structures provides a basis for manufacturing 
photonic band gap materials and other multi-
scale meta-materials with unique electric, 
magnetic, and optical properties. Although 
proof-of-concept materials have been made 
in laboratories to verify their properties, no 
existing process is sufficiently controllable, 
scalable, and robust for high-throughput 
manufacturing to enable commercial appli-
cations. Twenty-five years of trial-and-error 
efforts have limited progress so far. A strategy 
of rigorous real-time control using quantita-
tively accurate process models, which is the 
focus of this research, is required.

The fundamental limitation to assem-
bling colloidal components into ordered 
structures is the complex interplay of thermal 
motion, interparticle interactions, and exter-

nal fields that 
lead to defect-
rich and often 
arrested states.

The 
research will 
develop a new 
approach to 
the meta-mate-

rial assembly problem that combines exper-
tise from four separate scientific fields that 
traditionally have had minimal interaction.

Mathematical models of the colloidal 
systems, represented as free energy landscapes 
(FELs) in a few key variables that characterize 

the state of the assembly 
process, will be constructed 
using data from advanced 
microscopic imaging and 
analysis tools. The FELs 
will in turn be used as input 
to rigorous process control 
algorithms, developed 
for stochastic processes, 
that will navigate the 

landscapes to yield defect-free products. This 
strategy will be demonstrated and refined on 
prototype lab-scale reactors, using real-time 
digital microscopic imaging as the sensor and 
programmable particle-particle interaction 
potentials and electric fields as the actuators, 
to produce meta-materials.

novEL BioPHySiCAL MoDELS 
HELP ExPLAin MECHAniCS oF 
CArDiovASCULAr DiSEASE

Novel in vitro biophysical models designed 
in the Fischell Department of Bioengineering 
(BioE) that help explain how mechanical 
changes in blood vessel behavior cause a 
cascade of effects leading to the progression 
of cardiovascular disease have been featured 
in Blood, a high-impact journal produced by 
the American Society of Hematology and the 
most cited peer-reviewed publication in its 
field. BioE graduate student (now alumna) 
Kimberly Stroka and her advisor, Associate 
Professor Helim Aranda-Espinoza, produced 
the results. 

Leukocytes, also known as white blood 
cells, are the human immune system’s first line 
of defense, called to respond to injury and 
fight disease. In order to travel to the site of an 
infection they must exit the bloodstream by 
crossing the endothelium, the single layer of 
cells lining our blood vessels, using a process 
known as transmigration. Ironically, the 
cells designed to protect us from harm may 
unintentionally contribute to the development 
of atherosclerosis, a form of cardiovascular 
disease, as they go about their business. 

Atherosclerosis is associated with the 
stiffening of the blood vessels’ subendothelial 
matrix, the surface to which the endothelial 
cells are attached. The number of leukocytes 

researchNEWS  continued
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worse by disrupting endothelial cell barrier 
function and allowing too many leukocytes 
to pass through.” 

Stroka says their study paves the way for 
related research, such as whether subendothe-
lial matrix stiffness affects the transmigration 
of other cell types, including metastatic cancer 
cells. She’s also optimistic that what they’ve 
learned could lead to new approaches in 
diagnosis and treatment, such as identifying 
stiffening in the matrix before its most deadly 
symptoms, a heart attack or stroke, occur, or 
through treatments that restore elasticity to 
stiffened blood vessels before plaques can form. 

The research has been funded by 
the National Institutes of Health and the 
National Science Foundation.

For more information, see “Endothelial cell substrate 
stiffness influences neutrophil transmigration via myosin 
light chain kinase-dependent cell contraction,” Kimberly 
M. Stroka and Helim Aranda-Espinoza, Blood, 118(6)

cells, they added human leukocytes, and 
used time-lapse microscopy to observe their 
transmigration, live and in real-time. 

Although it is known that patients 
suffering from atherosclerosis experience 
an increase in the number of leukocytes 
attempting to transmigrate, what has not been 
clear is whether this initiates the disease or is 
a response to it, because it also isn’t known 
whether the disease causes the stiffening or 
the stiffening causes the disease. Using their 
models, Aranda-Espinoza and Stroka may have 
discovered an important clue. 

“The endothelial cells contract in 
response to the stiffening of the subendothe-
lial matrix,” Stroka explains. “It’s like playing 
tug-of-war on pavement versus a mud pit. 
It’s easier to get traction on the hard ground. 
These contractile forces open larger intercel-
lular gaps. What our paper is suggesting 
is that the stiffening is making the disease 

attempting to 
transmigrate 
increases in these 
compromised 
surroundings. 
Many of them 
become stuck and 
subsequently damaged, building up into 
a plaque that could block a blood vessel, 
causing a stroke or heart attack. 

Stroka and Aranda-Espinoza 
hypothesized that as the endothelial cells 
“feel” the matrix stiffen beneath them, they 
undergo biophysical changes in response that 
negatively affect leukocyte transmigration, 
creating this risky situation. 

To study these behaviors under 
controlled conditions, they created a new 
kind of model blood vessel. They started with 
hydrogels of varying stiffness to represent 
human examples of the subendothelial 
matrix that were too soft, healthy, and hard 
enough to be associated with cardiovascular 
disease. A monolayer of endothelial cells 
was grown on each of the gels’ surfaces to 
create an endothelium. After inducing an 
inflammatory response in the endothelial 

FrAMES FroM A MoviE MADE FroM A PHASE ConTrAST MiCroSCoPy SEqUEnCE oF HUMAn LEUKoCyTES (WHiTE BLooD 
CELLS) MigrATing ALong AnD TrAnSMigrATing THroUgH An EnDoTHELiAL CELL MonoLAyEr. EnDoTHELiAL CELLS ArE 
THE LArgEr, DArKEr CELLS in THE BACKgroUnD. LEUKoCyTES ArE THE SMALLEr, BrigHT WHiTE CELLS WHiLE on ToP 
oF THE EnDoTHELiUM. AS THE LEUKoCyTES TrAnSMigrATE, THEy DArKEn in PHASE ConTrAST MiCroSCoPy, ALLoWing 
US To EASiLy oBSErvE THE ProCESS. THE SCALE BAr iS 50 MiCronS.

recent 
DISSERTATIONS

AUgUST 2011

Joshua Chetta: “cytoskeletal mechanics 
and mobility in the Axons of sensory 
neurons.” Advisor: sameer shah.

Christina Kyrtsos: 
“of mice and math: 
A systems biology 
model for Alzheimer’s 
disease.” Advisor: John 
baras (department of 
electrical & computer 
engineering and institute 
for systems research).

Michael Morschauser:  
“development of collagen thin films 
for intervertebral disc cell culture & 
examination of cell phenotypes and 
interactions.” Advisor: Adam hsieh.

DECEMBEr 2011

David Hwang: “effects of load history on 
intervertebral disc mechanics and cellular 
function.” Advisor: Adam hsieh.

Kimberly M. stroka: “biophysical Aspects 
of leukocyte transmigration through the 
vascular endothelium.” Advisor: Jose helim 
Aranda-espinoza.

Jeremiah J. wierwille: “multi-modal, multi-
parametric optical imaging of kidney 
in Vivo.” Advisor: yu chen (below with 
Wierwille, on right).

alumniNEWS

former fischell fellow Dan Janiak (b.s. 
’04 and ph.d ’09, materials science and 
engineering) has joined the staff of dfJ 
mercury, a seed-stage venture capital 
firm based in houston, tx., specializing in 
technology transfer and incubation. 

Chris perrygo (m.s. ’00, biological 
resources engineering) has been 
appointed executive director of sabre 
systems, inc., a technology solutions 
company that provides it support, 
engineering, program management, 
software development and training to its 
clients. in his new role, he will oversee the 
it and information management support 
team that serves the naval Air systems 
command (nAvAir) in patuxent river, 
md., while continuing to provide program 
management support to other it and 
software engineering projects.
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cant system and overall 
design that integrates the 
conservation and produc-
tion of resources, par-
ticularly in the collection 
and handling of water, as 
features which made the 
home unique among the 
field of entries. WaterShed 
is described by Team 
Maryland on its web site as “…a micro-scale 
ecosystem, emulating the environment of the 
Chesapeake Bay watershed” in which plants 
in the landscaping, on the green roof, and in 
the garden are “part of the house’s living sys-
tems, which produce food and store, purify, 
and manage water.” 

Clark School Dean Darryll Pines con-
gratulated Gardner and Herold, who “put 
their hearts and souls into this project” on 
behalf of the University of Maryland. “Keith 
worked non-stop ensuring that we met all of 
our efficiency goals,” he added, “including 
achieving net zero off the grid to tie for first 
in the energy balance category.”

To learn more, visit solardecathlon.gov 
and 2011.solarteam.org.

FiSHEr ELECTED FELLoW oF  
THE AiMBE

Fischell Department of Bioengineering 
associate professor and associate chair for 
undergraduate studies John Fisher has been 
elected to the American Institute for Medical 
& Biological Engineering’s (AIMBE) College 
of Fellows. He was cited for “outstanding 
contributions to the development of 
engineered tissues based upon the control 
of paracrine signaling among biomaterial-
embedded cell populations.” Fisher was 
formally inducted at a ceremony held during 
AIMBE’s 21st Annual Event in Washington, 
D.C. in February 2012.  

The AIMBE, comprised of 50,000 mem-
bers who represent biomedical and biological 

engineering 
communities 
in academia, 
industry, and 
professional 

societies, advocates for the 
advancement of the field 
by advising in policy and 
product development, com-
municating with govern-
ment agencies, promoting 
investment in biomedical 
and biological engineer-
ing research and products, 
inspiring future scientists, 

and honoring notable achievements. The 
Institute’s College of Fellows is considered to 
represent the top 2% of the medical and bio-
engineering community. 

Fisher, who earned his Ph.D. in bioengi-
neering from Rice University in 2003, joined 
the University of Maryland that same year 
as an assistant professor in the Department 
of Chemical and Biomolecular Engineering. 
He received a NSF-CAREER award in 2005 
for his work on establishing the relation-
ship between biomaterial properties and 
endogenous cell signaling. In 2006 he joined 
the newly formed Fischell Department of 
Bioengineering, and was promoted to associ-
ate professor in 2008. 

Fisher has established himself as a 
preeminent researcher in the biomaterials and 
tissue engineering communities for his work 
in bone regeneration and cartilage repair, 
including new techniques for craniofacial 
reconstruction and growing implantable 
tissue. His work has been sponsored by 
millions of dollars in grants from the National 
Institutes of Health, the Arthritis Foundation, 
and the Maryland Stem Cell Research 
Fund. His development of biomaterials that 
resist premature degradation won the UM 
Office of Information Office of Technology 
Commercialization’s Life Science Invention 
of the Year award in 2005, and an efficient, 
cost-effective bioreactor system developed in 
his lab won the Best Inventor Pitch at the 
university’s 2009 Professor Venture Fair. Fisher 
is the director of the Tissue Engineering and 
Biomaterials Laboratory and the PI of the 
department’s highly competitive, National 
Science Foundation-sponsored Research 
Experience for Undergraduates program on 
Molecular and Cellular Bioengineering. He 

HEroLD HELPS 1ST PLACE SoLAr 
DECATHLon TEAM SHinE 

When Secretary of Energy Steven Chu 
announced that the University of Maryland’s 
solar house (below) had placed second in 
the final component of the Department of 
Energy’s ten-part Solar Decathlon–the market 
appeal contest–everyone cheering in the main 
tent in West Potomac Park, Washington, 
D.C., knew that taking first place overall was 
all but assured for Maryland.  

That’s exactly how it played out: 3rd place 
for New Zealand, 2nd for Purdue University, 
and 1st place for Maryland in a competition 
involving twenty teams from around the 
world. The elated Maryland team received the 
big silver trophy and returned to WaterShed, 
the 800 square foot solar-powered home they 
had designed and built over the preceding two 
years, to continue the celebration.

The over 200 students of Team 
Maryland–representing departments from 
across the university–were guided in their 
efforts by a dedicated group of professors and 
mentors led by School of Architecture profes-
sor Amy Gardner and Fischell Department 
of Bioengineering associate professor Keith 
Herold. Herold worked with a group of 
20-30 students who played a key role in the 
design, construction and operation of the 
WaterShed house systems.

“I got involved because I enjoy working 
with students, and because this project ties in 
with the energy system work I did for many 
years prior to joining BioE,” he says. The long 
hours and long meetings, he adds, were offset 
by working with students he describes as 
“some of our best and brightest.” 

“[Working on the Solar Decathlon team] 
is a great opportunity for students to learn in 
a more realistic environment than a traditional 
classroom,” he says. “A multidisciplinary proj-
ect like this requires many perspectives and it is 

a challenge to appreciate them all.” 
Herold cites WaterShed’s 

liquid desic-

facultyNEWS
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teaches courses in tissue engineering and the 
modeling of physiological systems. He also 
serves as an editor for Tissue Engineering, the 
leading journal in its field.

inoUE JoinS BioE AS ProFESSor 
oF THE PrACTiCE

The Fischell Department of Bioengineering 
and the A. James Clark School of Engineering 
are pleased to welcome Hiroshi Inoue to its 
faculty as a Professor of the Practice. Inoue 
was inducted in a ceremony attended by 
Canon U.S.A. president and CEO Yoroku 
Adachi; BioE professor and chair William E. 
Bentley; past National Science Foundation 
director, National Academy of Sciences mem-
ber, and Distinguished University Professor 
Rita Colwell; and University of Maryland 
president Wallace Loh. The event also cel-
ebrated the department’s new collaboration 
with Canon (see related story, back cover).

Inoue, founder and senior fellow of 
Canon U.S. Life Sciences, Inc., is a key mem-
ber of that new partnership. “I am honored 
and humbled by my appointment at the 
University of Maryland as Professor of the 
Practice,” he says. “I expect that it will provide 
a powerful linkage between the Global Canon 
Group and the University of Maryland...I 
look forward to an ongoing relationship.”

Inoue, a graduate of the Engineering 
Science School at Osaka University, Japan, has 
pioneered numerous and diverse technolo-

 HSiEH (LEFT) AnD ArAnDA-ESPinoZA (rigHT) 

gies while working for some of the world’s 
most prominent companies, including Seiko, 
Epson, Ricoh, and, since 1983, Canon. These 
include the development, market introduc-
tion and market expansion of novel flat-panel 
displays; the introduction of the ISO/IEC 
Standard into the MPEG-4 file format, which 
enables users to view video on smartphones; 
and genetic diagnostics systems. In 2004, he 
launched and served as the first president and 
CTO of Canon U.S. Life Sciences, Inc., which 
develops diagnostic instrumentation based on 
Canon’s core technologies. Inoue holds almost 
350 patents in Japan and the United States.

“We are honored to welcome Mr. 
Inoue to our faculty,” says Bentley. “His 
accomplishments and experience embody Dr. 
Fischell’s vision, and our department’s goals, 
of using entrepreneurship to move innovative 
new devices from the lab into clinical settings.”

ArAnDA-ESPinoZA, HSiEH 
ProMoTED

Congratulations to Helim Aranda-Espinoza 
and Adam Hsieh, who have been promoted 
to the rank of associate professor with tenure. 

Both professors were originally recruited 
for the Graduate Program in Bioengineering. 
Aranda-Espinoza joined the Clark School 
with an appointment in the Department of 
Chemical and Biomolecular Engineering 
in 2005, while Hsieh was appointed to the 
Department of Mechanical Engineering in 
2004. In 2006, they were among the first full-
time faculty members to join the newly estab-
lished Fischell Department of Bioengineering. 

Aranda-Espinoza received his Ph.D. from 
the Universidad de San Luis Potosi, Mexico, in 
1998. He is the director of the Cell Biophysics 
Laboratory, which applies the theoretical and 
experimental machinery of physics and engi-
neering to obtain a quantitative understanding 
of specific problems inspired by biological 
systems. The group studies the mechanics and 
motility of healthy cells, as well as those with 
pathological conditions. The group also seeks 
to understand how the mechanical environ-
ment dictates cell functions. 

In 2007, Aranda-Espinoza received a 
National Science Foundation Faculty Early 

Career Development (NSF-CAREER) 
Award for his proposal to study how neurons 
migrate and axons elongate as a function of 
the mechanical properties of the substrate. 

“Helim’s scholarship and personal 
attention to the well-being of his graduate 
students is outstanding,” says BioE professor 
and chair William E. Bentley. “He has been 
particularly successful in finding ways to get 
his students’ research international exposure. 
Many of his group members have attended 
meetings in foreign countries.” 

Hsieh received his Ph.D. from the 
University of California, San Diego, in 
2000. He is the director of the Orthopaedic 
Mechanobiology Lab, where he and his group 
study how specific exposures of mechanical 
stress in musculoskeletal tissues contribute to 
health and disease, with a particular focus on 
intervertebral discs of the spine. The group’s 
goal is to understand how the cellular and 
tissue mechanical environment modulates 
biological response, so that preventive and 
therapeutic strategies against musculoskeletal 
disorders can be developed. 

Hsieh is also a NSF-CAREER award 
winner, having received the honor in 2009 for 
a proposal to use RNA interference to custom-
ize mechanotransduction, the way that cells 
perceive and respond to mechanical stress, 
by either amplifying or reducing intercellular 
communication to achieve a desired result. 

“Adam’s research is stellar and his group 
is engaged and cohesive,” says Bentley. “He 
cares deeply about the education process, 
both at the graduate and undergraduate 
levels. He was the first champion of our 
BIOE 121 class and got it off the ground. It 
is now the most important freshman course 
in terms of building a community among 
our freshmen students.” 

HIROsHI InOUE, founder of cAnon 
u.s. life sciences, wAs inducted into 
the fAculty As A professor of the 
prActice. left to right: distinguished 
university professor RITA COlwEll; 
um president wAllACE lOH; HIROsHI 
InOUE; bioe professor And chAir 
wIllIAM E. BEnTlEy; And cAnon u.s.A. 
president And ceo yOROKU ADACHI. 
photo by John t. ConSoli.
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reports that members of the coalition have 
also been able to speak to Erskine Bowles 
(co-chair, National Commission on Fiscal 
Responsibility and Reform) and have met 
with members of House of Representatives 
Minority Leader Nancy Pelosi’s staff. 

MELCHiorri: 2011 FiSCHELL FELLoW

The Fischell Department of Bioengineering is 
pleased to anounce the newest recipient of the 
Fischell Fellowship in Biomedical Engineering, 
Anthony Melchiorri. The fellowship is 
awarded annually to talented and innovative 
graduate students interested in applied research 
and product design in the biomedical industry. 
Melchiorri is also the recipient of a National 
Science Foundation Graduate Research 
Fellowship and a Maryland Technology 
Enterprise Institute (Mtech) Citrin Fellowship. 

Melchiorri, who earned a B.S.E in bio-
medical engineering and a B.A in English from 
the University of Iowa, was active in cardiovas-
cular research throughout his undergraduate 
studies. As a freshman and sophomore, he 
studied nanoparticle applications in identify-
ing and imaging mesenchymal stem cells after 
implantation, and the cells’ subsequent cardio-
myogenic differentiation. 

In his junior year he studied Amplatzer® 
atrial septal occluders, devices designed to 
close holes in the heart, identifying factors that 
create risks when they are used in pediatric 
patients. Between his junior and senior years, 
Melchiorri was an intern at Cook, Inc., where 
he helped design a new research methodology 
to test drug-coated devices. His work with the 
company’s biopsy tools resulted in several pat-
ent applications. 

“I chose the Fischell Department of 
Bioengineering because of the variety of 
opportunities available to [its] graduate stu-
dents,” he says, citing its collaborations with 
major research labs such as the FDA and NIH. 
He was also impressed with Mtech’s campus 
entrepreneurship programs. At Maryland, he 
hopes to continue to pursue research in cardio-
vascular therapies that will ultimately have a 
significant clinical impact. 

After earning his Ph.D., Melchiorri 
would like to start his own biotech company. 
He was inspired to pursue entrepreneurship by 

studentNEWS

RAsA GHAFFARIAn

gHAFFAriAn 
WinS nAno-
MEDiCinE 
PoSTEr AWArD

Graduate student 
Rasa Ghaffarian, 
advised by Assistant 
Professor Silvia 
Muro (joint, 
Institute for 
Bioscience and 
Biotechnology 
Research), won the 
Best Poster Award 

at the third annual meeting of the American 
Society of Nanomedicine, held in Shady 
Grove, Md. in November 2011. Ghaffarian 
took top honors for the presentation of her 
work on a safer method of transporting 
drugs across the epithelial barrier lining the 
gastrointestinal (GI) tract. 

In April 2011, Ghaffarian and Muro 
received the University of Maryland Office 
of Technology and Commercialization’s 
Invention of the Year award in the Life 
Sciences category for their work in this area, 
which described how drug nanocarriers that 
target a protein found in the epithelial cells of 
the GI tract, ICAM-1, can prompt the cells 
to take up (ingest) and move the drugs using 
their natural vesicular transport mechanisms 
rather than using the more common method 
of forcing therapeutics through the junctions 
between them. This transport mechanism 
was observed to be safer than the intercellular 
junction route, which can allow other 
undesired molecules to pass through at the 
same time because it is like an unguarded 
door that doesn’t “check ID.” 

At the conference, Ghaffarian presented 
advances in the project that describe how 
vesicular transport is regulated by a unique 
mechanism found to be distinct from other 
vesicular pathways previously described. This 
discovery will further guide the optimization 
and manipulation of the transport pathway 
to improve drug delivery across the GI tract. 

Ghaffarian says she’s excited about these 
recent results. “ICAM-1-targeting utilizes an 
innate mechanism of transport that has yet to 
be characterized,” she explains. “The nature 

of vesicular, transcellular transport is not very 
well understood by the scientific community, 
so further characterization will allow us 
to exploit this pathway for drug delivery 
purposes as well as provide extremely valuable 
insight for fundamental cell biology.” 

xiE ADvoCATES For STUDEnTS

The Washington Post and ABC News covered 
BioE senior and University of Maryland un-
dergraduate student body president Kaiyi Xie’s 
efforts to represent the interests of his constitu-
ents in the nation’s debt ceiling debate. 

Xie, who also majors in mathematics, 
was a guest columnist in the Post’s “Campus 
Overload” blog ahead of President Barak 
Obama’s visit to campus in July 2011. In 
his post, Xie explained his role as one of a 
coalition of over 120 student body presidents 
called Do We Have A Deal Yet?, which is 
behind efforts to ensure that the concerns of 
young taxpayers are heard in Washington.  

In an interview from Capitol Hill with 
ABC News’ political show “Top Line,” Xie 
expressed his support for the Gang of Six’s 
efforts, urged bipartisanship and balance in 
finding a solution to the nation’s mounting 
debt crisis, and emphasized that students do 
care about the debt debate and the effects it 
will have on their futures, including access to 

higher educa-
tion, their 
ability to find 
jobs, and 
their ability 
to ultimately 

retire. Xie was at the Capitol representing 
the Do We Have A Deal Yet? coalition with 
Georgetown University student body president 
Michael Meaney. 

Xie and Meaney’s efforts paid off when 
they were able to secure a conference call 
with President Obama and members of his 
staff, including Gene Sperling (Director, 
National Economic Council and Counselor 
to Treasury Secretary Tim Geithner) and 
Kalpen Modi (Associate Director, Office of 
Public Engagement, better known as actor 
Kal Penn). Xie later met President Obama 
in person at the town hall meeting held on 
the University of Maryland campus. Xie 
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his experiences at another of his undergraduate 
internships, a bioinformatics startup company 
called Bio::Neos. He is also interested in teach-
ing, and considers his time as a T.A. for a high 
school biomedical engineering class one of the 
most rewarding experiences he has had. 

Outside of the lab, Melchiorri enjoys fic-
tion writing, reading, skimboarding, scuba div-
ing, and playing blues guitar. He has also been 
involved in a variety of volunteer and chari-
table activities while a member of Tau Beta Pi 
and the social fraternity Beta Theta Pi.

JorDAn MAKES rESEArCH An  
inTEgrAL PArT oF HEr CUrriCULUM

BioE senior Kesshi Jordan hasn’t waited for 
graduate school or her first “real world” job 
to get research experience. In her time as 
an undergraduate, she hasn’t just gotten her 
feet wet—she dove in. Her advice to current 
and future undergraduates is to do the same, 
not only to boost their resumes, but also to 
discover where their passions lie. 

For the past three summers, Jordan has 
been part of the Army Research Laboratory’s 
(ARL) Science Outreach for Army Research 
(SOAR) program, which invites students from 
many disciplines and all levels to collaborate 
on projects with ARL scientists. SOAR’s goal 
is to create an environment in which students 
gain technical skills and leadership experience, 
and are given the freedom to explore creative 
approaches to real problems.  Once assigned 
to a project team and under the guidance of 
an ARL mentor, they have the same duties as 
professional researchers, including the ones 
that take place outside of the lab, such as 
conducting  literature searches and feasibility 
studies, writing proposals, and presenting 
results in technical reports.

Jordan had previously worked on 
biomimetic communications mechanisms 
for millimeter- to centimeter-scale robotics, 
and the design of flight stabilizers for micro 

air vehicles inspired by comparable biological 
systems found in flying insects. 

In the summer of 2011, under the 
guidance of an ARL team of signal processing 
experts and neuroscientists, Jordan worked to 
create a filter capable of improving the signal 
generated by electroencephalography (EEG), 
a technology used to noninvasively record the 
brain’s electrical activity. 

“Our project [was] to design a filter 
that can be tuned to the signal of interest, 
separating it out from the noise so that EEG 
data can be viewed with a much higher signal-
to-noise ratio in near-real-time,” she explains.

If the signals can be improved, they could 
be used to enhance brain-machine interfaces 
that allow people to control robots and pros-
thetics in dynamic, non-laboratory environ-
ments. Jordan returned to the ARL over win-
ter beak to continue her work on the project, 
and hopes to publish a paper about her results. 
Jordan credits her BioE coursework experience 
with MATLAB and one of her biological sci-
ences electives, Neural Systems, with giving her 
the background and perspective she needed for 
the project. 

During the school year, Jordan keeps her 
research skills sharp by taking advantage of the 
on-campus opportunities BioE and the Clark 
School provide. She is currently completing 
the research component of the Engineering 
Honors Program as a member of BioE assis-
tant professor Silvia Muro’s research group, in 
which studies targeted drug delivery. She is also 
a member of Gemstone, the Clark School’s 
living-learning community, in which students 
design and conduct research that explores the 
interdependence of science, technology and 
society. Jordan’s Gemstone team has been 
studying the motion of infants at high risk for 
autism using motion-capture technology. 

After graduation, Jordan plans to attend 
graduate school.

DAnDin WinS FirST JiMMy H. C. Lin 
AWArD For EnTrEPrEnEUrSHiP 

BioE graduate student and Fischell Fellow 
Marc Dandin, his co-advisor Associate 
Professor Pamela Abshire (Department 
of Electrical and Computer Engineering 
[ECE]), and David Sander (Ph.D. ’11, ECE) 

received the first Jimmy H. C. Lin Award 
for Entrepreneurship in September 2011 in 
recognition of their business plan for Ibis 
Microtech, one of the finalists in the 2011 
University of Maryland $75K Business Plan 
Competition. The fledgling company aims to 
equip medical professionals, food quality con-
trol technicians, first responders, and national 
defense agencies with cost-effective diagnostic 
devices capable of performing laboratory-
grade analyses on-site and in record time.

The award is one of several offered by the 
Jimmy Lin Endowment for Entrepreneurship.  
Established by Mrs. Anchen Lin in honor of 
her husband, the late ECE professor Jimmy 
H. C. Lin, the fund provides annual awards 
to students, staff, and faculty who transform 
their ideas into products through technology 
commercialization. The endowment’s goal is 
stimulate, encourage and reward involvement 
in the invention and patenting process.

“I am very honored and humbled to 
share this award with my colleagues in ECE,” 
says Dandin. “[We] would like to thank Mrs. 
Lin for continuing Dr. Lin’s vision to inspire 
students and faculty to engage in technology 
entrepreneurship. I am also thankful to [my] 
department, BioE, for playing an active role 
in nurturing a strong entrepreneurship tradi-
tion within the [A. James] Clark School of 
Engineering through its Fischell Fellowship 
Program. Being a Fischell Fellow has greatly 
broadened my Ph.D. experience by allowing 
me to devote time to multi-disciplinary tech-
nology ventures such as Ibis Microtech.” 

 BioE SEnior KEssHI JORDAn HAS ALSo PUT 
HEr EnginEEring SKiLLS To USE AS A MEMBEr 
oF EnginEErS WiTHoUT BorDErS, TrAvELing 
WiTH THE UnivErSiTy oF MAryLAnD CHAPTEr 
on An iMPLEMEnTATion TriP To CoMPonE, 
PErU in 2009. in ADDiTion To inSTALLing A 
WATEr SAniTATion SySTEM WiTH HEr TEAM, 
JorDAn rAn An EDUCATionAL ProgrAM For 
CHiLDrEn To ProMoTE WATEr SAniTATion AnD 
SAFETy. Photo coURteSy of KeSShi JoRdaN.

  AnTHony MELCHiorri WiTH Dr. FiSCHELL
photo by luisA dipietro
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On October 20, 2011, the Fischell 
Department of Bioengineering held its fifth 
Fischell Festival. After welcoming guests and 
officially announcing the department’s role 
in the establishment of a U.S. Food and 
Drug Administration Center of Excellence 
in Regulatory Science and Innovation (see 
related story, p. 1), our keynote speaker, FDA 
Chief Scientist and Deputy Commissioner 
for Science and Public Health, Jesse L. 
Goodman, M.D., M.P.H., was on hand 
to discuss what the new partnership would 
mean for the approval processes applied to 
new drugs and biomedical devices.

gooDMAn: FDA’S CHALLEngES, 
PLAnS For PArTnErSHiPS

Goodman’s keynote address, “Advancing 
Regulatory Science: Opportunities to 
Transform Product Development and 
Evaluation,” introduced guests to the FDA’s 
new strategic plan for advancing regulatory 
science, and how building partnerships 
with academia and industry—like the 
establishment of the new CERSIs with UM 
and Georgetown University—will be critical 
to advancing its goals.

Addressing the criticisms leveled against 
the agency, Goodman explained how 
difficult its job can be. “The FDA regulates 
products that relate to 25% of the nation’s 
economy,” he told the audience, “so you can 
see how the potential to do good in terms 
of promoting innovation, to do harm if you 
unnecessarily slow it, or to do harm if you 
make decisions that allow unsafe products on 
the market, is tremendous.” 

Releasing a therapy that doesn’t work 
well or for enough people but doesn’t do any 
harm can be problematic, he said, because it 
wastes money and time that might otherwise 
be invested in something better. A successful 
clinical trial does not always lead to a prod-
uct on the shelves, because it might encoun-
ter difficulties in manufacturing, transporta-
tion, and patient use.

The FDA’s new strategic plan and vision, 
Goodman explained, is to speed innovation, 
improve decision making, and get safe and 
effective products to people in need by 
focusing on eight key areas: Modernizing 
toxicology by replacing animal testing with 
sophisticated human models, improving 
clinical trials through better prediction of 
long-term effects, improving manufacturing, 
preparedness for handling the evaluation of 
emerging technologies, compiling health data 
from multiple sources, food safety, addressing 
the threats of new and emerging diseases, and 
patient education.

“We have tremendous opportunities,” 
Goodman concluded, “…but to really trans-
form them into things that help people is 
going to require partnerships…We really wel-
come the University of Maryland and scien-
tists present and future to join us in that.”  

PAnEL 1: “BEyonD BioE@UMD”

In the afternoon’s first panel discussion, three 
alumni shared stories about the diverging 
career paths they have taken after completing 
their bioengineering education: D.T. 
Howarth (B.S. ’09) is a third-year medical 
student at the University of Maryland School 
of Medicine; former Fischell Fellow Dan 
Janiak (Ph.D. ’09, materials science and 
engineering) is an associate at the bio-oriented 
venture capital firm DFJ Mercury; and 
Theresa Smith (B.S. ’01, biological resources 
engineering) is a Research Program Analyst 
in the Division of Musculoskeletal Diseases at 
the National Institutes of Health.

All of the alumni stressed the importance 
of getting involved in research and internships 
as early as possible to hone one’s interests and 
stand out when applying to jobs or graduate 
schools, as well as networking with professors, 
doctors and professional societies. They also 
agreed that while they often couldn’t wait to 
be done with group projects, good teamwork 
skills are essential for a successful career.

“You can’t get rid of people after a 
semester,” Smith pointed out, noting that 
workplace teams are far more diverse in terms 
of backgrounds and skills. 

Good communications skills are also 
essential: Janiak needs to be able to explain 

concepts to non-technical people—a skill he 
says is often overlooked in engineering cur-
ricula—while Smith must be able to review 
and discuss grant applications and proposals 
from many different kinds of research groups. 
Howarth must not only communicate with 
patients, but also navigate the complex hier-
archy of medical school and hospitals.

Asked for their best piece of advice 
for current students, Smith recommended 
reading What Color Is Your Parachute? to 
prepare for entering the job market.

“Take a fun class,” said Howarth. 
“Network. Don’t freak out. When you finish [a 
degree in] engineering, you can do anything.” 

PAnEL 2: “BioEnginEEring 
EnTrEPrEnEUrSHiP”

Janiak stayed on for our second panel, in 
which he was joined by BioE graduate student 
Irene Bacalocostantis, whose startup com-
pany PolyVec Systems, which she co-founded 
with her advisor, Professor Peter Kofinas, 
won big at the 2011 UM $75K Business Plan 
Competition; Craig W. Dye, Director of the 
Maryland Technology Enterprise Institute’s 
(Mtech) VentureAccelerator program; and 
Michael Gutch, Managing Director of 
MedImmune Ventures.

Dye, Gutch, and Janiak represented three 
stages of entrepreneurship and product devel-
opment. Mtech, based in the A. James Clark 
School of Engineering, is designed to work 
with students, faculty and staff whose ideas are 
in the earliest stages of development, providing 
them with the guidance they need to con-
ceptualize a company and its product, write 
proposals and business plans, and meet with 
investors. DFJ Mercury works with companies 
and products in the early development stage, 
often concentrating on higher-risk, emerging 
platform technologies such as drug targeting 

A CELEBrATion oF BioEnginEEring’S PoTEnTiAL To iMProvE LiFE For MiLLionS oF PEoPLE

The 2011 Fischell Festival

  Dr. FiSCHELL (CEnTEr) WiTH 
STUDEnTS AT THE PoSTEr SESSion
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systems. Young companies that are more estab-
lished might get the attention of MedImmune 
Ventures, which works with more validated 
technologies such as cell and gene therapies, 
making them less risky investments.

Bacalocostantis is an example of a 
member of the Clark School community who 
has taken advantage of the opportunities and 
mentoring Dye and Mtech provide to prepare 
new entrepreneurs for landing funding and 
working with companies like DFJ Mercury 
and MedImmune Ventures. Her goal is to 
transition her creation of a targeted drug 
delivery system for the treatment of breast 
cancer into a marketable business.

Panelists offered advice for aspiring 
entrepreneurs. “Relationships are weighted 
very heavily,” said Janiak, adding that while 
the process of finding and receiving venture 
capital “is not mythical,” it does require a 
lot of networking in the 
community.

“Get your story 
tight—it’s how you’re 
differentiated,” said Gutch. 
“You need someone with 
management or advisory 
experience on your team.”

Bacalocostantis and 
Dye said that taking advan-
tage of mentoring resources 
and entering business plan 
competitions were great ways for new entre-
preneurs to get their feet wet. 

“Do your homework,” said Dye. “[The 
field of ] venture capital is highly specialized. 
Start by asking for advice, not money.”

Asked what biotechnologies or markets 
they felt would see the most growth in the 
next ten years, the panelists suggested areas 
including the treatment of neurodegenerative, 
cardiac and obesity-related diseases, technolo-
gies for the aging population, and companion 
diagnostics used to streamline clinical trials.

rEgAn: BioMEDiCAL DEviCE 
DESign For HoME HEALTH CArE

The Fischell Festival concluded with a 
Whiting-Turner Business and Entrepreneurial 
lecture delivered by Jenny Regan, co-founder 
and CEO of Key Tech, a Baltimore-based 
prototyping and development firm specializing 

in medical devices and precision instruments.
Regan kicked off her presentation, titled 

“Homeward Bound: Medical Devices as 
Home Appliances,” with a question: “If you 
can’t make a therapy that a patient can take 
effectively, then what good is the therapy?”

Patient-administered drugs and health 
monitoring are gaining in popularity due 
to the rapid advancement of biotechnology, 
consumer electronics, wireless networking, 
nanotechnology, and microfluidics. More and 
more portable devices are capable of serving 
patients in ways that used to require visits to 
the doctor’s office. This form of personalized 
medicine greatly reduces the cost of the 
treatment of chronic conditions, but comes 
with its own challenges. 

Speaking from her experience designing 
home healthcare devices, Regan explained that 
Key Tech’s largest demographic—patients over 

65—are also the least likely 
to feel comfortable using 
new technology. A diagnos-
tic device for this audience 
must be able to do as much 
as possible, consistently and 
repeatedly, in as simple a 
way for the patient as pos-
sible. User interfaces might 
need to take issues such as 
declining vision or hearing 
into account. Repeated pro-

totyping, Regan said, is essential.
Designers, she continued, must always 

put the patient first, and realize that it’s about 
what they need, not what designers want to 
create. “Don’t get caught up in a gee-whiz 
technology dream,” she said, adding that 
“it takes guts” to walk away from amazing 
technology that one actually doesn’t need to 
produce a successful product. 

In addition to the challenges of designing 
for the patient, inventors must also be able to 
navigate regulatory requirements and working 
on a long-term project while technology 
continues to advance around them.

Key Tech’s other strategies for effective 
product design include creativity in design, 
software, and science; identifying and over-
coming high-risk factors early in the design 
process; being able to admit failure; accepting 
criticism; and having an excellent interdisci-
plinary team of on- and off-site partners.

BioTECHnoLogy CArEEr  

FAir AnD inForMATion ExPo

fourteen companies and 
organizations were on 
hand to demonstrate prod-
ucts and discuss services, 
education and careers in 
bioengineering, biomedical 
engineering, and biotech-
nology with interested stu-
dents, faculty and guests:

• 5AM SoLUTionS

• AEroTEK

• AMEriCAn inSTiTUTE For MEDiCAL & 

BioLogiCAL EnginEEring

• BD

• CEnTEr For BioMEDiCAL EnginEEring 

AnD TECHnoLogy (BioMET), UMB

• FDA: CEnTEr For DEviCES AnD 

rADioLogiCAL HEALTH

• KEy TECH

• LogoS TECHnoLogiES

• nATionAL inSTiTUTE oF BioMEDiCAL 

iMAging AnD BioEnginEEring

• qiAgEn

• SoCiETy For BioLogiCAL EnginEErS

• SoBE, THE UnivErSiTy oF MAryLAnD, 

CoLLEgE PArK STUDEnT CHAPTEr oF 

THE BioMEDiCAL EnginEEring SoCiETy

• UMD oFFiCE oF ADvAnCED 

EnginEEring EDUCATion

• Union MEMoriAL HoSPiTAL

the fischell department of 
bioengineering would like to thank the 
clark school’s office of engineering 
co-op and career services for organiz-
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ABOUT THE COVER IMAGE

DUring THE iMMUnE rESPonSE, nEUTroPHiLS TrAnSMigrATE THroUgH 
THE EnDoTHELiUM, THE LAyEr oF CELLS THAT LinE THE BLooD vESSEL, in 
orDEr To ExiT THE BLooDSTrEAM. THE PUrPLE iMAgE USED on THE Cov-
ErS, FroM ProFESSor HElIM ARAnDA-EspInOzA AnD KIMBERly sTROKA 
(PH.D. ’11), SHoWS SoME oF THE BioPHySiCAL MACHinEry in An inTACT, 
HEALTHy EnDoTHELiUM, inCLUDing THE F-ACTin CyToSKELETon (THin, 
WEB-LiKE STrUCTUrES), vinCULin PUnCTATES AS MArKErS oF FoCAL AD-
HESionS (PALE ArEAS), AnD THE nUCLEi (ovALS). nEUTroPHiLS DiSrUPT 
THESE STrUCTUrES in orDEr To PEnETrATE THroUgH THE EnDoTHELiUM 
AnD CoMPLETE TrAnSMigrATion. To LEArn MorE, SEE P. 5.

Canon U.S. Life Sciences, Inc. (CULS), a 
subsidiary of Canon U.S.A., Inc., and the 
University of Maryland have launched a new 
research collaboration to develop a highly 
automated system providing rapid infectious 
disease diagnosis. The project aims to expedite 
the delivery of test results while also simplifying 
the process to allow a variety of clinical staff to 
perform the procedures. 

The research team is led by Canon 
Senior Fellow Hiroshi Inoue (see p. 7) and 
Fischell Department of Bioengineering profes-
sor and chair William E. Bentley. Together 
with BioE professors Keith Herold and Ian 
White, they will develop a high-throughput 
system able to identify bacterial pathogens in 

human blood samples using genetic matching 
technology. At the core of the new device are 
CULS’ proprietary genetic analysis system and 
a new microfluidic chip-based disposable test-
ing cartridge. The project’s ultimate goal is to 
provide doctors and clinics with sophisticated 
molecular analysis tools, enabling them to 
offer “bedside diagnostics” that cut the length 
of time required to test a sample from several 
days to one hour. 

“Through our continued research in the 
area of molecular diagnostics, we are excited to 
be aligning our efforts with the University of 
Maryland,” says CULS president Takayoshi 
Hanagata. “The combination of Canon 
U.S. Life Sciences core technologies and the 

University’s leading-edge research capabilities 
will allow us to create new diagnostic applica-
tions designed to offer enhanced flexibility as 
well as reduced costs and biomedical waste.” 

“The establishment of this relationship 
represents a major industrial collaboration,” 
says Bentley. “Leveraging our combined 
research capabilities is intended to advance 
the commercial portfolio of Canon U.S. Life 
Sciences while also assisting the university in 
its mission to create innovative knowledge and 
educational opportunities for its students.” 

Canon, U. Maryland launch new Collaboration


