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photograph and return all loaned prostheticitems.

Farmers/Ranchers with Amputation Are Focus of NURERC Study

TheNorthwestern Univer sity Rehabilitation Engineering Resear ch Center (NURERC), funded by
NIDRR (Grant H133E080009), will collaborate with the National Agr Ability Project located a Purdue
Univergty, to conduct astudy about thedurability of prosthetic componentsused by agricultural workers. The
title of the study is* Assessing and Responding to the Prosthetic Needs of Far mer sand Ranchers.” The
purpose of thisstudy isto improve the prosthetic devices used by farmersand ranchers.

During datacollection, NURERC researcherswill interview farmersand ranchersregarding their prosthetic
componentsand how and when these componentsfail. Researchersencourage prosthesisusersand prosthetists
to submit photographs or loan us their broken prostheses and prosthetic components. Researchers will

FARMERSWITH AMPUTATION

WE NEED YOU!

Are you a farmer or rancher with an
amputation? Do you farm or ranch using a
prosthesis? Does your artificial arm or leg
break? How and when does it break? Talk
with us! Your experience can help other
amputeefarmersand ranchers.

NURERC isinterested in speaking with you
if you work on your farm or ranch using upper
or lower limb prostheses. If you are afarmer or
rancher who works using one or more prostheses,
weinviteyou to participatein the NURERC-
AgrAbility study.

Shareyour experience and help other farmers
and rancherswork after limb loss. We encourage
you to submit broken prostheses, prosthetic parts,
or their photographsto researchers.

Please take part in thisNURERC studly.

Email: Kathy Waldera
(k-walder a@northwester n.edu)
Call 312-238-6506

\

PROSTHETISTS
WE NEED YOU!

Do you serve clients who are farmers or
ranchers with an amputation? Do their
prostheses break? How and when do they
break? Talk with us! Your experiencecan help
usdevelop adata baseabout thedur ability of
prosthesesand prosthetic components.

NURERC is interested in speaking with
prosthetists whose clients are farmers and
ranchers who work using upper or lower limb
prostheses. Weinviteyou to participatein the
NURERC-AgrAbility study.

Share your professional experience and help
other prosthetists enable farmers and ranchers
to work after limb loss. We encourage you to
submit broken prostheses, prosthetic parts, or
their photographsto researchers.

If your clientswork on farmsor ranchesusing
prostheses, please direct them to thisNURERC
study.

Email: Kathy Waldera
(k-walder a@northwester n.edu)
Call 312-238-6506
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Funding Renewal at NURERC Promotes New Dir ection, Preserves Continuity

“Thevision for our Rehabilitation Engineering Research Center (RERC) isto improve the quality
of life for persons who use prostheses and orthoses through creative applications of science and
engineering to prosthetics and orthotics (P&O)....The goal of our research efforts is to increase
under standing about the fundamental biomechanics of standing, walking, reaching, grasping and
the corresponding utilization of P& O devices for these activities that will better enable us to

evaluate and improve upon current P& O technologies.”
From Abstract
National Institute on Disability and Rehabilitation Research
Rehabilitation Engineering Research Center for Prosthetics and Orthotics

TheNorthwester n Univer sity Rehabilitation Engineering Resear ch Center (NURERC) for Prosthestics
and Orthaotics (P& O) has entered a new 5-year funding cycle with renewal of RERC funding from the
National I ngtitute on Disability and Rehabilitation Resear ch (NI DRR). Thisissue of Capabilitieshighlights
two facets, one new and the other ongoing, of our NIDRR mission as an RERC. A new project, “ Assessing
and Responding to the Prosthetic Needs of Farmers and Ranchers’, seeks to improve the durability of
prostheses used in farming and ranching. An ongoing component of our mission asan RERC isto disseminate
knowledge about rehabilitation engineering and the research and devel opment of P& O.

NURERC SeeksDurableProsthesesfor Farmer sand Ranchers

NURERC, in collaboration with the National Agr Ability Project (NAP), isdevel oping adata base about
the use, durability and improvement of prosthetic devices used in farming and ranching. FarmingisAmerica's
most hazardous occupation. Annually, approximately 800,000 US farmers sustain serious injury, some of
which result in amputation. NAP hel psfarmerswith adisability to maintain self-sufficiency intheir occupation.
NURERC isrecruiting farmers, ranchers and their prosthetists to collect information that can improve the
robustness of prostheses. Robust prostheses can help farmers resume farming and self-sufficiency after a
disabling injury. Brenda Besse' sstory demonstratesfarming success despite apotentially devastating disability.
Educational Outreach about Rehabilitation Engineeringin P& O

Animportant NURERC priority asdefined by NIDRR is“to disseminate research resultsto personswith
disabilities, their representatives, disability organizations, service providers, professional journals, manufacturers
and other interested parties.” Quarterly publications of Capabilities, which are free of charge, disseminate
knowledge about rehabilitation engineering in P& O to all who are interested. Other forms of NURERC
dissemination include Laboratory Tours, the NURERC website, presentations, posters, publications, and
participation in professional organizations. These educational activities stimulate interest in rehabilitation
engineering in P& O, promote the exchange of information, and create opportunitiesfor potential collaboration.

Thisissue of Capabilities underscores the Laboratory Tour as afundamental component of NURERC's
dissemination activities about rehabilitation engineering research in P& O. Faculty and graduate students
frequently conduct informative tours of the laboratory and explain P& O projects. This quarter, NURERC
welcomed international visitorsfrom Vietnam, France, Germany, Austria, Japan and Scotland. Representatives
visited from universitiessuchasHarvard-M I T and Univer sity of Strathclyde; corporations such as Otto-
Bock HealthCare; organizations such asHandicap | nternational, Agr Ability, and the American Orthotics
ProstheticsAssociation; and government agencies such asthe Department of Veter ansAffairs.

Please enjoy thisissue of Capabilitiesand learn how NURERC worksto improve thelives of thoseliving
with adisability.
~R.J. Garrick, Ph.D.~
Capabilities, Editor
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AgrAbility Project Enables Farmerswith a Disability and | mproves Farm Safety

R. J. Garrick, Ph.D.

Farmingisthe USA'smost dangerous occupationwith 28
deaths per 100,000, more dangerous than mining and
construction. According to the National Farm Safety
Council (NFSC) statistics released during National Farm
Safety and Health Week (September 21-27, 2008) in 2007
the USA had about 1,750,000 full-timeagricultural workers,
of whom 715 farmers and ranchers died in farm accidents.
Themgority of farm deethsinvolved tractors. Another 80,000
farm workers suffered disabling accidents, many of which
wereamputations. Sixty percent of farminjuriesresult from
workingwithlivestock, whileaother injuriesoccur during crop
production. Many farmers and ranchers continue to work
despitephysicd disability.

The farm is both workplace and home for farmers and
their families, exposing themto the ever-present hazards of
livestock, machinery, eectric current, poisons, firearms,
explosions, grain storage, open pits and water, as well as
toxic and carcinogenic substances. In addition to traumatic
injury, farm workers and their families are at risk for
pulmonary disease, arthritis, hearing loss and blindness.
Children and youth are particularly at risk for injury.

Inan effort to prevent injuriesand fatalitieson USfarms
and ranches, in 1944 Franklin D. Roosevelt proclaimed the
first annual National Far m Safety Week. Sincethen, gov-
ernment and private agencieshave devel oped programsthat
educate farmers in the prevention of occupational injuries
and diseasesand assi st farmerswho work with adisability.

Breaking New Ground (BNG) is an organization that
grew from a grass-roots effort by William Field, Ed.D.,
Professor and current Project Leader of the National
AgrAbhility Project at PurdueUniversity. In 1979, after hdping
aman with paraplegiareturn to farming, Dr. Field founded

BNG to promote independence among farmers working
despite a disability. In 1990 Easter Seals championed the
National AgrAbility Project (NAP) that was funded by
the United States Department of Agriculture (USDA). On
June 18, 2008 Congress reauthorized the Farm Bill with
another eight years of funding for NAP. During the current
funding cycle, theNAPwill beadministeredjointly by Purdue
University (West Lafayette, IN), the Goodwill Industries
International, Inc. (Washington, D.C.) and the Arthritis
Foundation/I ndiana Chapter (Indianapolis, IN).

NAP focuses on the needs of persons with disabilities
who are employed in agriculture and promotes farm safety
throughout the 50 states. State and Regional AgrAbility
Pr oj ects (SRAPSs) conduct outreach and maintain affiliations
with university extensions, Goodwill Industries, centersfor
independent living, occupational therapy centers, and other
specidigs. Thelllinoisaffiliateisheaded by Robert Aherin,
Ph.D., Department of Agricultural Engineering at the
University of lllinois, Urbana, IL.

NAP s annua National AgrAbility Workshop will be
held in Wichita, KS, from November 10 through 13, 2008.
Programs will offer technical assistance and resources to
farmers, ranchersand their families. Topicsincludetrendsin
disahility and rehabilitation; assstivetechnol ogy for agricultura
Settings, service strategiesfor farmerswith disabilities; and
information about AgrAbility projects. As part of the
collaborative NURERC-AgrAbility project, NURERC's
Kathy Waldera, M.S., and Craig Heckathorne, M.Sc.,
Research Engineers, will present “ Optionsin Upper and
Lower Limb Prosthetics WhereAreWeand What Needs
To Be Done?” Also, they will discuss device failure with
farmerswho use aprosthesis.

Internet Resources Offer Information about Farm Safety and

Farming with

a Disability

+ National AgrAbility Project: www.agrability.org

¢ lllinoisAgr Ability: www.agrabilityunlimited.org

¢ Breaking New Ground (BNG): http://cobweb.ecn.purdue.edu/~bng/BNG/Resource%20Center/

resourcecenter.html

¢ Rural Caregivers. www.ruracare.info

¢ National I nstitutefor Occupational Safety and
topicg/agriculture

Health (NIOSH): http://www.cdc.gov/niosh/

+ National Safety Council: http://www.nsc.org/resources/issues/agrisafe.aspx

¢ ProgressiveAgricultureFoundation: http://www.progressiveag.org

¢+ American Society of Agricultural and Biological Engineers(ASABE) Technical Library’s
articlesabout farmerswith disability: http://asae.frymulti.com/newresults.asp

+ National Ag Safety Database: http://www.cdc.gov/nasd
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Brenda Besse: Overcoming Adver sity
R. J. Garrick, Ph.D.

Brenda Besse is no stranger to meeting
adversity head-on. Likewise, sheknowshard
work and the success that it brings.
Enthusiastic and determined, Besse has
excelled in many areas, including farming,
ranching, golfing, and giving motivational
speeches, dl whilewearing an above-the-knee
prosthesis. She reflects, “1 think | could do
just about anythingif | put my mindtoit.” An
energetic activist who assistsfarmersliving =
with a disability, Besse fills multiple roles,
including Partner in Brierwood Farms | :
national level prize-winning, registered herd = 8
of Brown Swiss Cattle; and Partner in Besse
Farms, a3,500 acre grain farmin Whiteside
County, IL. Sheis a Field Representative for AgrAbility
Unlimited for Illinois; Midwest Field Representative for
College Park Industries (Fraser, Ml); and a requested
speaker at mesetingsof the Amputee Coalition of America
(ACA), Farm Safety Day Camps, Far m Bureau, Future
Farmers of America, 4-H, the AgrAbility National
Convention and elsewhere. Also, Besse is an avid golfer.
Sheisthe USA's number one Amputee Ladies Golfer with
67 winsin 81 outings.

Raised on her family’s farm near Erig, IL, she learned
how to perform the demanding work of managing amajor
agricultural enterprise. From adolescence, she operated 24-
row planters and enormous combines used to plant and
harvest. Athletic and energetic, Besseexcelled at sports. She
was captain and point guard for her high school and college
basketball teeamsand captain of her high school softball team.

After Besse graduated from college, she returned to her
family farm where she conducted the daily chores that
ensured overal herd health of the family’s 100-head Angus
cow-calf operation. She enjoyed working hard, but one day
Besse'slifechanged forever. Onafarm, thingscan gowrong
in an instant. While clearing corn stalks from the head of a
combine, it crept forward. Therollers and gathering chains
caught her trousers and relentlesdy pulled her leg into the
cutter. “1 knew immediately thiswasit, thetwo minutedrill.
I’d either surviveor die.” After her leg was severed, with an
indomitable strength and presence of mind, she managed to
climb into the cab of the combine and driveto assistance.

She survived the accident, but it was along process to
turn her lossinto something positive. “ At first | felt bitter and
angry because | couldn’t work or play sportslike | used to.
But, your true character isrevealed when you come faceto
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Brenda Besse

facewith adversity.” Her parents bought her
aset of golf clubs. “My college roommate,
Meg Cavanaugh (Northbrook, IL), redly
hel ped me with my golf game. Golf iswhat
really brought meback.”

Besse reflected, “Shortly after the
accident, it clicked. Anyonecan dedl withloss
in a positive way.” She decided to use her
experienceto hel p otherswho are stricken by
afarming accident. Farm accidentsoftenare
severe and even deadly. “There is a huge
learning curveafter any kind of farm accident.
At thetime of my accident in 1981, | didn’t
even know how to spell ‘prosthesis.’”
Throughtheyears, prostheseshaveimproved,
but phantom pain remains a constant presence. “Phantom
pain is the worst part of an amputation. It comes and goes
likeaghost and biteslikeashark,” Besseremarked.

Inaddition to managing her own agricultural enterprises,
Besse gpends time and energy helping disabled farmers to
resumeactiveand productivelives. AsField Representative
for AgrAbility Unlimited for lllinois, Besse conducts
outreachvidtsto 37 countiesin Northernlllinois. Sheprovides
agriculturistswith information about local programsthat can
resolve mobility and financia problemsand return them to
farm work. Farmers with an amputation or other disability
benefit from the scope of her personal experience. Besseisa
vigorousfarmer whoison her feet from dawnto dusk. Using
anabove-the-kneeprosthesiswithahydraulicsngle-axisknee
and amulti-axia foot givesher voicelegitimacy and provides
hopeand inspirationtoindividua swho may doubt their ability
to farm after experiencing an amputation. Besse observed,
“This sounds like acliché, but | can say that | am a better
person now than | was before this accident.”

In 2005 Bessereceived the Gover nor of 1linois People
AreToday’'s Heroes (PATH) Award; the Volvo for Life
Award in recognition of her contributionsto society in the
areas of safety, quality of life and the environment; and the
Volunteer of the Year Award for the Amputee Coalition
of America(ACA). BrendaBessead soisan expert fundraiser
who haslead successful campaignsfor the United Way, the
Rehabilitation Ingtitute of Chicago (RIC), AgrAbility
and other organizationsthat improvethelivesof thoseliving
withadisability.

4 lllinois farmers and ranchers are invited to contact
AgrAbility Unlimited by calling 800-500-7325 and visit the
AgrAbility Unlimited website: www.agrabilityunlimited.org.
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NIDRR Grant Funds 5-year RERC for P& O at NUPRL-RERP

R. J. Garrick, Ph.D.

The National
Institute on Disability
and Rehabilitation
Research (NIDRR) of
the United States
Department of
Education has awarded
the  Northwestern
Prosthetics Research
Laboratory (NUPRL)
and Rehabilitation
Engineering Research
Program (RERP) afive
year grant as a
Rehabilitation
Engineering Research
Center (RERC) for
Prosthetics and
Orthotics (P& O) under NIDRR Grant H133E080009.

NUPRL-RERP evolved from a laboratory that was
founded by orthopedist Clifton Compere, M.D., and later
directed by Dudley S. Childress, Ph.D. In 1972 this
Northwestern University |aboratory received oneof thefirst
national Rehabilitation Engineering Center grants from an
entity that wasthe Nationd Indtituteon Handicapped Research
(NIHR). In 1987 thelaboratory focused itsresearch onlimb
prosthetics and orthotics. Now under the directorship of
Seven A. Gard, Ph.D., NUPRL-RERPIs honored to have
been NIDRR'sdesignated Rehabilitation Engineering Research
Center for prosthetics and orthoticsfor nearly four decades.

NURERC recognizes and appreciates the vital,
collaborative relationships between our laboratory and the

NURERC graduate students are (from left, back) Charles Wang,
Kiki Zissimopoulos, Erin Boutwell, Sara Koehler, Brian Ruhe,
(from left, front) Elizabeth Klodd, Po-Fu Su, B. J. Johnson, Lexyne
McNealy. Graduate students Eric Nickel and Pinata Sessoms are
not shown.

Northwestern University Prosthetics Research Laboratory and Rehabilitation Engineering Research Program

NURERC laboratory members are (from left, back) Andrew Hansen, Joshua
Rolock, Edward Grahn, R. J. Garrick, Steven Gard, Craig Heckathorne,
Kerice Tucker, (from left, front) Rebecca Stine, Dilip Thacker, Dudley
Childress, Kathy Waldera, Stefania Fatone.

university, organizations,
practitioners, and
businesses that support
our work inrehabilitation
engineering. We
particularly appreciate
invaluable institutional
support  from the
Northwestern
Univer sity Department
of Biomedical
Engineering in the
McCormick School of
Engineering and
Applied Science; the
Department of Physical
Medicine and
Rehabilitation (PM & R)
at the Feinber g School of M edicine; andtheRehabilitation
Ingtitute of Chicago (RIC).

Seven A. Gard, Ph.D., and Sefania Fatone, Ph.D.,
BPO(Hons), are Co-Principal Investigators of this grant;
however, the combined abilities and efforts of the NUPRL
and RERP staff and faculty contributed to the success of the
grant proposal. Special thanks are due Ms. Elizabeth
Schreiber, Program Assgtant, and Ms. Rosemary Collard,
Departmenta Assgant. Asinthepag, al laboratory members
will continue to work as ateam to complete the proposed
projects.

During the next five years of this NIDRR grant cycle,
NURERC will conduct seven research projects, five
devel opment projects, and multiple educational projectsthat
will expand the understanding of the biomechanicsof human
movement, develop improved devices for people with
amputations, and train othersin these areas of knowledge.

Special appreciation for their work preparing the NIDRR proposal
go to (left) Ms. Rosemary Collard, Departmental Assistant,
and (right) Ms.Elizabeth Schreiber, Program Assistant.
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Thien Nhan: Living in aWorld Where People Seek to Do Good
R. J. Garrick, Ph.D.

The young life of Thien Nhan
already encompasses the efforts of
many peoplewho seek to do good by
transforming histragic sartinto alife
of love, mobility and education.
Abandoned at birth (July 15, 2006) in
acentra Vietnam field, the newborn
boy miraculoudy survived mauling by
awild animal. A villager discovered
theravagedinfant and carriedhimon
amotorbike for two and ahalf hours
over roughroadstothenearest hospital
in Danang. Hemorrhaging, starving
and barely dive, the baby boy’sright
leg and genitals had been devoured.
Doctorsamputated theremainsof his
right leg and managed to save the
baby’s life. Monks who visited the
baby named him Thien Nhan which
in Vietnamese means “person who
seeks to do good.” Local police

Thien Nhan's story became nationa news throughout
Vietnam, attracting the attention of journaistsand ordinary
citizens, but soonit wasforgotten by al but afew. Mai Anh
Tran, aHanoi journalist with two sonsof her own, continued
to worry about the tiny boy’s plight. She located him in
December 2007. Neglected and filthy, he lived on the dirt
floor of hisgrandparents’ hut. Alarmed by hisacutediarrhes,
malnutrition and anemia, Mai Anh took him to an urgent
care medica center. In March 2008, Mai Anh and her
husband, Quang Nghinh Phung, also ajournalist, adopted
Thien Nhan and vowed to help him obtain the surgeries,
prosthesesand rehabilitation necessary for himtolivenormaly.
Duringthenext 15years, Thien Nhanwill requireaseriesof
complex reconstructive surgeries of hisuro-genital system,
hormonal therapy, aswell as aseries of prosthetic legsthat
can meet the scope of hisgrowth and activity.

Impossiblegod sto achieveaone, thefamily’ seffortshave
met with an outpouring of generosity and support. The Seettle-
based nonprofit organization, Kids Without Borders
(KWB), hosts a fund for Thien Nhan's reconstructive
surgeriesand rehabilitation. Greig Craft and Hoang Thi Na
Huong of theAdalnjury Prevention Foundation (Al PF)
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Thien Nhan with his mother Mai Anh Tran and
investigated and located the parents his father Quang Nghinh Phung.

of the haplessteenager who had given

birthtotheboy and | ater |eft thevillage. Discharged fromthe
hospital after two months, Thien Nhan was returned to his
grandparentsdespitetheir extreme poverty and rel uctanceto
carefor him.

organized Thien Nhan’smedical care
in the United States, paid their own
travel expenses, and accompanied
ThienNhan and hisfamily throughout
themedical trip.

At Dartmouth-Hitchcock
Medical Center (DHMC) in New
Hampshire, Daniel Herz, M.D.,
performed a urethral dilation that
enabled Thien Nhan to retain
continence and urinate without
obstruction or pain. The family met
with plastic surgeon Joseph Rosen,
M.D., of DHMC who may lead a
surgica teamfor Thien Nhan'sfuture
genita recongtruction.

InChicago, Dudley S. Childress,
Ph.D., Director Emeritusof NUPRL -
RERP, arranged for Thien Nhan's
prosthetic evaluation at the Pediatric
and Adolescent Rehabilitation
Services at the Rehabilitation
Institute of Chicago (RIC). Dudley Childress, Ph.D.,
Deborah Gaebler-Spira, M.D., Director, Cerebral Palsy
Program and Professor of Pediatricsand Physical Medicine
& Rehahilitation at RIC, Nicole Soltys, CP, and others on
the RIC pediatric rehabilitation team discussed prostheses
and pediatric walkers that could enhance his mohility. For
gability, hewill continueto useaprostheticlegwithout joints
until hisgait matures. For thisleve of amputation, prosthetists
may add a hip joint to the prosthesiswhen heis about four
and akneejoint when heisfive years old. As Thien Nhan
grows, hemust befitted for anew prosthetic leg approximatdy
every 3 months.

In September Thien Nhan began attending a Hanoi
preschool where he islearning new ideas and making new
friends. At twoyearsold, heisbright, articulate and sociably
interactive. See Thien Nhan's progress at http://hel p-thien-
nhan.blogspot.com. Although Thien Nhan facesmany years

of surgeries and prosthetic modifications, his parents and
many other good peoplearehelping himlearn, grow andlive
anorma life.

¢ Follow Thien Nhan’s progress at http:/help-
thien-nhan.blogspot.com.

¢ Learn more about KWB outreach activities at
www.kidswithnoborders.org and traffic safety
programs at AIPF at www.wear-a-helmet.com.
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Julien Pasquier, Technical Advisor to

Julien Pasquier, M.Sc., visited
NURERC as a representative of Research
and Development in Orthopaedic
Technology for the Health and Rehabilitation
Unit of Handicap International (HI) (Lyon,
France). During the week of August 4
through 8, Andrew Hansen, Ph.D., and
others instructed Mr. Pasquier on the
fabrication of the Shape&Roll Prosthetic
Foot (S&RPF). Researchers interspersed
workbench sessions with discussions about
prosthetic function, cosmesis, motion
analysis, fatigue testing, quality control,
dissemination, as well as field accessibility
of materials and technology.

During his practicum, Mr. Pasquier set
up a cement mold for foot production. Using manual
lever compression, he molded a S&RPF core, which he
marked and trimmed. He completed a three-part mold
and created a polyurethane rubber foot shell. Dr. Hansen

Julien Pasquier, M.Sc.

Handicap International

and Mr. Pasquier discussed the merits of
using foam (Pelite) or silicone cosmetic
covers.

Mr. Pasquier is a technical advisor who
evaluates all orthopedic devices that Hl uses
in developing countries. Each country offers
various levels of technology. “We must learn
what materials are easily available or need
to be imported. Some of the variables we
consider in each country are the finances,
politics, economics, culture, welfare system,
regulations and local conditions.

Passionate about his work, Mr. Pasquier
reflected, “Itis interesting to work with people
from different cultures and backgrounds. We
underestimate the ability of people to cope with
impairment. One must take care to use a positive point
of view and not prejudge people. Akey issue is to allow a
person to become independent. People with a disability
prefer to have help that will allow them to live
independently.”

Handicap I nternational: Standing Tall
R. J. Garrick, Ph.D.

The words vivre debout mean “to live standing upright”
and suggest theability toliveindependently, without assi stance.
These ideas are emblematic of the work that Handicap
International (HI) has conducted in developing countries
among persons living with a disability. HI is a non-
governmental organization (NGO) that improvesthelivesof
disabled peoplein the developing and post-conflict world.
With sectionsin France, UK, USA, Germany, L uxembourg,
Belgium, Canada and Switzerland, HI partners projectsin
morethan 55 countries. It isfounded on arespect for human
rights, anditsmissionisto bridgebarrierscaused by physicd,
social, economicand political disabilities. HI hasexpressed
interest in the Shape& Roll Prosthetic Foot.

HI began its humanitarian work in 1982 inside refugee
camps aong the Thai-Cambodia border where the group
opened rehabilitation centers, trained local staff to fabricate
prostheses, disseminated educationd materid, introduced new
technologiesappropriatetolocal settings, enhanced technology
transfer, and ultimately built |ocally-based partnershipsinto
sustainable, inclusive, locally-run programs. HI partnership
withlocal professiona networkshe psintegraterehabilitation
servicesinto countries national health and social systems.
Using Cambodiaasan example, HI projectsalso emphasize
recovery fromwar through educetion, alleviation of poverty,
inclusion, andindependent living for peoplewith adisability.

Northwestern University Prosthetics Research Laboratory and Rehabilitation Engineering Research Program

Duringthe past twenty-fiveyears, HI hasachieved aglobal
approach to disability andincreased the scopeof itsactivities
by building networks of local educators who work with
familiesand community groups. During the 1990sHI worked
to improve the circumstances of excluded populations in
orphanagesand mental ingtitutions, particularly in Romania
andthe Bakans. In devel oping countriescurrently served by
HI, the organization continuesto addressmenta heathissues
and initiatesinclusion programs. In 1992 HI founded mine
clearance programs in Cambodia and Kurdistan and these
efforts helped to establish the I nter national Campaign to
Ban Landmines. In 1996 HI won the Nansen Refugee
Awar d fromthe UN High Commissioner for Refugees. The
following year, as one of the six founding organizations of
thelnternational Campaignto Ban Landmines, HI wasaco-
winner of the 1997 Nobel Peace Prize.

Strengthening its partnership with local and international
organizations, HI helpsdevel op national policiesthat enable
and protect disabled people. Today, HI conductsworld-wide
public health programs against crippling diseases, promotes
therightsof personsliving with adisability, and continuesits
campaign against landminesand cluster bombs.

Learn more about thework of Handicap International at
www.handicap-international .org.
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Fraunhofer’s Urs Schneider, M .D., Introduces Design Process
R. J. Garrick, Ph.D.

Urs Schneider, M.D., Head of
Department, Systems in Motion,
Fraunhofer Technologie-
Entwicklungsgruppe (Stuttgart,
Germany) visited NURERC on
August 26 and 27 and presented an
overview of research projects
conducted at Fraunhofer. He
introduced astructural matrix for the
solution of specific bioengineering
design problems. Developed during
the 1970s in Japan, Toyota and
Mitsubishi used this crestive, group
process to define customer desires,
then prioritizeand trandatetheminto
engineering targets. In the 1980s
Hauser and Clausing (SeeHauser and
Clausing, Harvard BusinessReview,
May-June, 1988) named the process
Quality Function Deployment (QFD) and introduced it to
the USA. Also known as Matrix Product Planning, the
process employs a series of eva uative matricesto examine
an engineering design problem and generate potentid solutions.

Asused at Fraunhofer, Dr. Schneider invited everyonein
the NURERC laboratory to participate in a one hour
workshop, where they responded to a particular design
guestion. To promotecreativity and richer solutions, everyone
participates, including techniciansand adminigrativeasigants

(From left) Dudley Childress, Ph.D., Urs Schneider, M.D., and
Andrew Hansen, Ph.D., discussed mutual research interests in
rehabilitation engineering.
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(From left) Andrew Hansen, Ph.D., discusses
prosthetic design with Urs Schneider, M.D.

Ground rulesduring theworkshop do
not allow members to question,
criticize or chatter. Everyone
contributesideasdirectly totheleader,
theonly personwhoisallowedto ask
questions. Later in the process, the
leader reducesall contributed ideasto
afew crucid conceptsandthenranks
them according to feasibility.
Eventually, using a spreadshest, the
researcher identifiesthedesignideas
that can be implemented. Dr.
Schneider reported that this process
may generateadesign solutionwithin
threeweeks.

Dr. Schneider and Andrew
Hansen, Ph.D., led the NURERC
group through a creative workshop.
Dr. Schneider announced the ground rules of group
interaction, explained the desigh question, and provided an
accompanyingillustration. During thefirst 20 minutes, each
person thought freely and wrotetheir ideas, using aseparate
sheet of paper for each suggestion. After 20 minutes, each
author displayed and explained his’her ideas and drawings,
to betransferred | ater into astructural matrix for prioritization
andfeashility.

Participants reported that the group process had the
potential to stimulate new ideasand fresh sol utions. Doctoral
candidate Brian Ruhe, M.S,, reflected, “| can see how this
processisbeneficial, agood creational tool. Asagroup, we
were inexperienced and some people were hesitant, so that
held us back. This process could bring new ideas. It wasan
interesting dichotomy in that you are supposed to be free
thinking, but at the same time our participation was highly
structured. We need to think how we canimplement thistool
to move our own ideasforward.”

In the future, NURERC may incorporate this processto
address other design questions. Doctora candidate Sara
Koehler,M.S, said, “1 wouldliketotry it again. | amlooking
forward to using this processto work on new problemsthat
I’ve never heard or thought of.”

Gary E. Behler, LicensngAssociatefrom Northwestern
University Technology Transfer Program, also attended the
creative workshop. At the conclusion of the session, Mr.
Behler discussed waysthat NURERC and Franhofer might
collaborateinthefuture.
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NURERC Graduate Sudents at NU Biomedical Engineering Research Day
R. J. Garrick, Ph.D.

Northwestern University sponsored
Biomedical Engineering Research
Day on September 18, 2008 on the
Evanston campus. Twenty BME
laboratories were represented by 46
posters, providing new graduate
students in BME an overview of
research laboratories and their
products. Theday-long event continued
with oral presentations, awardsfor the
best posters, and concluded with a
barbecue and socia program for all
participants.

The seven posters and NURERC
graduate students who represented the Prosthetics
Resear ch Labor atory and Rehabilitation Engineering
Research Program were: Sudy of Residual Limb/
Prosthetic Socket Compliancein Trangtibial Amputees

Liz Klodd, M.S. (left) with Matthew
Glucksberg, Ph.D. (right), Professor
and Chairperson of Biomedical
Engineering at Northwestern University,
stand in front of her research poster at
BME Research Day.

by Erin Boutwdl, M.S,; Gait Dynamics
of Reciprocating Gait Orthosis Users
by Brett Johnson, M.S.; The Effects
of Prosthetic Foot Roll-Over Shape
Radius on Gait of Prosthesis Users by
Elizabeth Klodd, M.S.; Shock-
Absorbing Prosthesisfor Personswith
Transfemoral Amputations by Sara
Koehler, M.S,; TheEffect of Prosthetic
Ankle Motion on Gait in Bilateral
Transfemoral Amputees by L exyne
McNealy, M.S.; Investigations of
Sanding Balance Efficiency on Level
and Soped Surfaces in Persons with
Transfemoral Amputation by Brian Ruhe, M.S.; and
Evaluation of the Design and Function of Sance-
Control Orthotic Knee Joints by Angelika
Zissmopoulos M.S.

New Equipment Slated for NURERC

R. J. Garrick, Ph.D.

At NURERC, new machines herald new ways to
collect and analyze dataabout human balance, movement
and prosthetic fit. The VA Rehabilitation Research and
Development offices have awarded funds to Andrew
Hansen, Ph.D., and Joshua Rolock, Ph.D., for the
purchase of three new machines.

Andrew Hansen, Ph.D., used hisaward to purchase
a NeuroCom® Balance Manager® SMART
EquiTest® Clinical Research System™ with agtatic
Long Force plate (18-inch by 60-inch), and 8 Channel
EMG systemthat usessurface el ectrodes. The SMART
EquiTest CRS provides the ability to test Limits of
Stability (LOS) andto smulatereal world disturbances
of human balance. Other protocols included in this
system arethe Sensory Organization Test (SOT), Motor
Control Test (MCT), Adaptation Test (ADT), Weight
Bearing Squat (WBS), Unilateral Stance (US), and
Rhythmic Weight Shift (RWS). The machine alows
researchers to collect objective data about sensory,
voluntary and reflexive motor functionswith respect to
human balance performance. (For further information
about this machine, see www.onbalance.com). This

Northwestern University Prosthetics Research Laboratory and Rehabilitation Engineering Research Program

equipment will be used aspart of Dr. Hansen’songoing
research studies.

Joshua Rolock, Ph.D., used his award to purchase
two new machines. The firg is a Sratasys 400mc
Rapid Prototyping M achine, which can beused asa
new way to make sockets and liners and to create
complex, cosmetic coverings. It alows researchersto
try amateria before setting up complex fabrication on
amilling process. (For further information about this
machine, see http://stratasys.com/
fdm_products.aspx?d=1192.) The second machine
awarded to Dr. Rolock is the Inspeck DF Three-
dimensional Optical Digitizer, which can digitize
complex shapes such as ahand or foot. This digitizer
provides a photographic record as well as a computer
imagethat hel psresearchersvisudize shape. (For further
information about this machine, see http://
www.inspeck.com/products/3ddf/3ddf.asp.) These
machineswill be used as part of Dr. Rolock’s ongoing
research study “Feasibility of a Zero-Impingement
Socket for Lower Limb Prostheses.”
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NURERC NEWS
Dissemination Activities

TheHonorableJamesB. Peake

The Honorable James B. Peake, [
M.D., Secretary, Department of | &
VeteransAffairs(VA), vistedtheJesse | 8
Brown VA Chicago Motion Analysis [}
Research Laboratory on August 27. | -
Seven A. Gard, Ph.D., Director of | o
NURERC, and Dudley S. Childress,
Ph.D., Director Emeritusof NURERC,
explained the laboratory’s use and
products to Dr. Peake, who was
accompanied by Joanne C. Smith,
M.D., MBA, President and CEO of
RIC,andW. Zev Rymer,M.D., Ph.D.,
Director, M achinesAsssting Recovery
from Stroke Rehabilitation
Engineering Research Center (MARS-RERC) and
Sensory Motor PerformanceProgram (SMPP).

Moativational Speaker Lloyd Bachrach

B Lloyd Bachrach, who wears
prostheseson both legs, isaningpirational
speaker and founder of the educational
program, Yes, You Can! Inc. (Chicago).

| - He visited NURERC on August 14 to
i learn about research projects in
P A prosthetics and orthotics that can assist
- personslivingwithadisability. Bornwith
phocomdia, acongenital bonedeficiency
that caused hislegsto beunusualy small,
Mr. Bachrach competed in intercollegiate gymnastics and
later became a gymnastics instructor and coach. He
participated in the 1996 USA (Atlanta) Paralympic Sit
Volleyball team. He conducts motivationa outreach and
disability awarenessprogramswhereheseekstoinspirepeople
of al ages to pursue their goals with self-confidence and
determination. In addition to being amotivational speaker,
he serves as a peer counselor for Families and Amputees
in Motion (FAIM).

Kengo Ohnishi, Ph.D.

Kengo Ohnishi, Ph.D., Associate
Professor, Computer Science and
Systems Engineering, Department of
System Engineering, Okayama [~
Prefectural Univer sity (Japan), visited
NURERC onAugust 18, after attending
the Myoelectric Controls Symposium

The Honorable
James B. Peake,
M.D., Secretary,
Department of
Veterans Affairs,
gave Dudley S.
Childress, Ph.D., a
commemorative
medallion during a
recent visit to
NURERC.

oY

Lloyd Bachrach

—

Kengo Ohnishi, Ph.D.

Northwestern University Prosthetics Research Laboratory and Rehabilitation Engineering Research Program

(New Brunswick, Canada). Dr. Ohnishi was a Visiting
Researcher &t NURERC in 2005-2006. He discussed his
research in human-machine systems with emphasis on
myoel ectric upper limb prostheses.

Greg Craft, Presdent of AlIP

Greig Craft, Presdent of
Asia Injury Prevention
(AlIP) Foundation, and
Hoang Thi Na Huong,
Deputy Genera Director of
Protec Tropical Hemets, a
non-profit project of AlIP,
visted NURERC fromHanoi
(Vietnam) onAugust 26. Mr.
Craft was instrumental in
arranging a medical trip for
Thien Nhan (see story page
5) and his family. Mr. Craft
examined options for lower
limb progthesesthat may assst
Thien Nhan in the future.
Otto Bock HealthCare Representatives

Sefania Fatone, Ph.D., conducted atour of NURERC
laboratories on September 9 for representatives from Otto
Bock HealthCare.

Je
"

Me

. 7
-

-

Stefania Fatone, Ph.D. (left),
explains features of motion
analysis facilities to Hoang Thi
Na Huong (center) and Greig
Craft (right) during their visit to
NURERC.

Otto Bock HedlthCare
representatives were Ms.
Kimberly Walsh,
Director, Clinica Research
(USA); Mr.KevinKdley,
International Project
Coordinator (Vienna); Ms.
Milana  Mileusnic,
Clinical Trials Manager
(Vienna); and Mr. Philipp
Kampas, Project Leader,
Prosthetic Legs (Vienna).
W. Zev Rymer, M.D.,
Ph.D., Director, MARS
RERC and SMPP at
RIC, accompanied the
Otto Bock group.

P

Otto Bock HealthCare representa-
tives (from left) Philipp Kampas,
Kevin Kelley and Kimberly Walsh
discuss prosthetics research with
NURERC's Stefania Fatone, Ph.D.,
and Craig Heckathorne, M.Sc.

Hugh Herr, Ph.D.

Hugh Herr, Ph.D., Associate Director, MediaArts and
Sciences, Associate Professor, MIT-Harvard Division of
Health Sciences and Technology; Director of the
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Biomechatronics Group, visited NURERC on September 19,
2008 and discussed ongoing research with Andrew Hansen,
Ph.D., and Dudley S. Childress, Ph.D.

Members of AOPA

NURERC researchersand graduate students attended the
American Orthotic and Prosthetic Association (AOPA)
National Assembly that was held September 10 through
13, 2008 at the Chicago Hyatt Regency. On September 8,
Sefania Fatone, Ph.D., conducted atour of NURERC for
AOPA attendees James Rogers, President, American
Academy of Orthotists and Prosthetists (AAOP), and
Mark Muller, board member of AAOP. On September 11 a
group of visiting P& O professionals in attendance at the
AOPA Assembly alsotoured research facilitiesat NURERC.

RIC Open House

NUPRL-NURERC
participated in the
Rehabilitation of Chicago
Open House on September
25. NURERC hosted
approximately 60 visitors.
Accompanied by W. Zev
Rymer, M.D., Ph.D.,
Director of SMPP at RIC; [&] :

Elliot Roth, M.D., Chief [

Academic Officer of RIC;
and Joanne C. Smith,
M.D., CEO of RIC,
membersof theRIC Board
of Directors, RIC

employeesand other digtinguished gueststoured laboratories
on the 13" and 14" floors of the RIC building. Seven A.

(From left) Brian Ruhe, M.S., and
Rebecca Stine, M.S., explain the
motion analysis system to a group
that toured NURERC during the RIC
Open House.

Gard, Ph.D., Director of NURERC, welcomed visitors to
thelaboratory and introduced S efania Fatone, Ph.D., Brian
Ruhe M.S., and Rebecca Sine, M. S., who explained motion
analysisand other i nstrumentation used in the Jesse Brown
VA Chicago Motion Analysis Research Laboratory.
Duringthe RIC OpenHouse, biomedica engineering graduate
students Erin Boutwell, M.S,, B. J. Johnson, M.S,, Liz
Klodd, M.S., and Sara Koehler, M.S., presented
information about NURERC research projects.

PRESENTATIONS

J. E. Udlendahl and Craig Heckathorne presented
“Nineteen Year Follow-up of a Bilateral Shoulder
Disarticulation (BSD) Amputee” at the 2008 MyoElectric
Controls/Powered Prosthetics Symposium held at the
University of New Brunswick in Fredericton (Canada) from
August 13 through 15.

Seven A. Gard, Ph.D., was invited to present “Does
Quantitative Gait Analysis Provide Useful Information for
Prosthetics Research and Development?’ at the 17" Annual
M eeting of the European Society of M ovement Analysis
for Adultsand Children (ESMAC) hddinAntalya(Turkey)
September 8 through 13.

NUPOC Celebrates 50th Anniversary

The Northwestern University Prosthetics-
OrthoticsCenter (NUPOC) celebrated its 50" year
training prosthetists and orthotists. NUPOC hosted a
reception at the Hyatt Regency Chicago on September
22. It was attended by NUPOC faculty, alumni and
colleagues.

//

Margrit Meier, Ph.D.

N

NURERC and Strathclyde Researchers Update Progress

Margrit Meier, Ph.D.,
CPO, Director of Research,
National
Prosthetics and Orthaotics,
University of Strathclyde,
(Glasgow, Scotland), returned
to NURERC on September 25-
26. With membersof her team,
JakeDuers, P& O Technician,
and Lynne O’'Hare, Ph.D.,
postdoctora fellow, Dr. Meier
discussed ongoing and future collaborative research
on the Shape& Roall Prosthetic Foot with Andrew
Hansen, Ph.D.,KericeTucker, Research Enginesr,
and other members of NURERC.

Centre for

Discussing a research project that is a collaboration of NURERC and the
University of Strathclyde are (left to right) Lynne O’'Hare, Ph.D., Jake
Duers, P&O Technician, Kerice Tucker, Research Engineer, Andrew
Hansen, Ph.D., and Margrit Meier, Ph.D., CPO.

-/
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