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INOF YOUTH
- OBSOLETE?

- (MAYBE NOT, BUT BIOMEDICAL
. ENGINEERS ARE MAKING IT
TO AGE GRACEFULLY)

THE FIRST WAVE of baby boomers has now
o] the caer-fdty milestone, The magority ane ol
going gently inco thar good night but insead are fac-
imez imickdle ame with a certain defiamce, The penera-
tion born bevarcen 1945 and 1962 will no doubi
imake sindficant chamses i the way oklier sduloe live,

“Ur demographics are changing very rapicly and
thie posprilarion is shiltivg, Thee percentsges of peopli
whi are aging is increasing whiles the percenrage of
thceae niruder e Dl m I.L'\.'I"..'-\.lh'il'u»:.""-ﬂ'ﬁ Mlewbirrr L.
Ellict, professor af the Department of Humanities aned
Social Science, "By 2025, worldwide life expecrancy,
which is currently at sixry-six pears, s expecred 10 be
seveniy-three years, Tao oul of thres babics bor in
2025 will live 1o be ar least seveny-five.”
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American= will fre betier, a-rwn:iinp i idhe
Mational Cenrer far Health Srarkstics. Babies bormn in
the United States in 1998 can expect to live 10 76.7
years. By 2030 chere will be severny million people
older than 65, or about 20 percent of the population,

Tox st peaprle, these statistics are encouraging.
Medical breakihroughs, advarces in technelogy,
secial mprovements and successhnl public bealth inis
tiztives are respomsible for our increasing lile
expecraney. Most of ue would pladly accep a long
lite, if it were productive, fulfilling and healih,
Whart we fear bs lomgevity fraughs wirh debilivaning
mental and physical conditions and social isalation.
Tir paraphrase singer Medl Young, meast of us would
prabably rather bumn cor than fade away.

The challengs, then, tor phivsicians, engineers,
secial scbentists and architects is w find ways 1o
ke old age more comforrable and sanksfying.
Richard Oilsen, direcior of the health and aging divi-
sion of BINTs Cenrer for Architecnire and Building
Science Research, for exsamgple, has significantly
iopreved the lees of people with Alzbeimer's diseare
through Media Memery Lanes, a device providing
peaple who have lost the abilliny ve aperare a T
p|al.':r. mpe deck or VCR with access to I'H:"!I:Hhil:
nuste and videcs. He and his collegue Lynn
Hutchings, research architect at the center, have
beemy instmarnennal in helping people adape their
heaves to meet the needs of eldedy bved ones. Mest
recently, he has focused on the nesds of forry-five
developmentally disabled aging aduls livirg in group
ard suppartive hames. His goal is tooenabile them e
age in their corrent residences more salely and inde-
pendently.

“simple charges — such as providing better somage
aed lighting, fixing windows snd firminire, and
installing grab mils in the bathrooms — can gooa long
wiry,” b mestes.

At HIT, biomedical ergineers are also rescarching
ways Ta imnprove the lives of penpk wiirhy acure and
chromic illnesses asociated with agina,

Beyond Your Grasp

Mest of us take for granbed the ability v perform oar
erning routines. When the alarm goes off, we per
cart af b, stumble to the bathroom and jump inio
the shower, where Blasts of warer help stam the day.
Then it's back 1o the bedroom to get dressed and our
tor the kirchen for breskfisr. Bur what if the simple
task of huwttoning your shirt were beyoned vour grosp!
What i vear conld e lomger bring a spoon to your
monih io ead your cereal!

Fer patients who have suffered a stroke. the third
leading cause of death in the Unired Sares and one
al the majer contributers o disabilivy. according o
the American Heare Association, these tasks are no
lemger scething o be dome withour thoeaght,
Imstecl, they are burdles w overcame in the fight
retwin one's dignity and independence. Although a
person can silfer a stroke ar any age, the majoring of
those who do are over sixiv-five, a time when that
fight has somerimes already begun.

blany patients know that physical, ocenpational
and speech therapy will improve their abdling o
functicn. Getting them o perform the requined
repetitive actions, however, s one of the challengpes
al such traditional therapy, =vyps Michael Becce, asso-
winte predessor of Bomedical engineering and marhe-
mastics and feanding director of the universing's
Center for Compatational Biolozy ared Bicengineer-
ing. In order for a brain that has been damaged by
stroke to bmprove fumetioning, exercies must be
repeated over and over again. This can be difficult in
a hospial or ourpatient facilivy, where o rypieal phys-
ical therapy session might last only one bour per day
fost o limived vimber of weeks.

Could a Hand Game Help?

Recce hias had success rehabilivaving seroke parienns
a= bong as several years after they have completed
physical therapy. By using a viemal realing sysrem
invalving a device called a dara glove, he and co-
investigater Alma Merians, chaireeman of develop-
meemita] and rehabilitative sciences at the LIMEN]
Schaol of Health Belared Professions, have helped
patienis regain their abilicy 1o perform daily rasks,

“Peaple love video gares,” says Becce. “Thar'’s
why we believe that the da glove hokds great
potenrinl For rehakbilivaring sroke pavienns. Iv repli-
cabes video games that people like to play over and
oer Agaimn.”

The therapy utilizes a linen glove, into which thin
sensars have been imbedded. A colle from the
glove's wrist area is connected o oa compurer. “The
patient s his or her bared inro the glove s per-
fomme a series of exercises that develop and strength-
e the maiscle groaips reeded o perform asks,” says
Recoe.

The parient’s oo hand conrrals the acrion on e
screem. Patients win 80 percent of the time, which
makes iv fum,” he adds.

Oince the patient dons the glove. a corresponding
image of a hand appears on the comparer sereen.
Certain fingers are highlighted in fluorescent green,



The patient moves the highlizhied lingers ina pre-
sorib==d manmer.

For range of motion skills, a= the T'.'lli.q.-:rl.ﬁ fingers
e, They wipe away a curain of solid colar an
soreen to reveal a beautiful image. For independence
b Dt o, the Al AlLeimpds [0 s's 1'|n;3-:-r~.~. LR
that cne-screen, they press the keys of a piano. Touch
e WPCE l!l.‘!' ardd & discordann tone :-.-c:m'hh-. .“E|'-.'l.-|.|
in motion exerciszes inclide scaring away a butterdly
o the screen in the same manner. Thersapy o recover
force of motion functicn requires patients o ase foar
fimgers (no thumbd o posh Barmens down.

"We expect that with the additional bears of
therapy, patients will ke rehabilivared meore sgcoess-
fully," says Recce. ""We have seen it in patients who
are nove able o perform daily rasks thar they ance

couldn’t do.”

Recee's goal is io eventually destgn and build an
imexpensive home-hased sysrem thar pariens can
download mto their compters, giving theerm the abil-
iy o lollesw a prescribed course of therapy in theie

oo homees, ot whatever lours suit them.

Shake It Up
The hand glove is not the onby way that reseanch ai
N_||.'| benetins J'H.'III‘:I'.' whin hiave suffered strokes.

A stroke attacks one side of the brain, negatively
.||1.|.'|'IIT|:: the arher :-.I:|':'.-|'.'|'lll'.'|||l.'. the parkenT experi-
ences =tiffness of the leps and armes that couses difi-
citlry rvring, incliding walking and reaching. Thiz
comdition, called spasticity, interferes with the
runrmel activicies of the muscles.

In a healthy patient, the body has a feedback sy=-

rem thar makes use -c:-l":-l.""l:-llr‘h in thie muscles. When

Gyivesr rehab: compuier games replace raditknal Berapy
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DESIGNING BETTER
FRACTURE FIXERS

Many patients who fracture banes must
undergo surgery to repair them, requiring
an orthopedic surgecn to place plates, nails,
SCTEWS Or pins into the bones to help them haal,
Bocause these devices can cause pain or stick out
from under the skin, patients somatimes undargo a
second rewnd of surgery to have them remaved. To
awnid this, engineers have baen exparimenting with
bismaterials.

Barbaro ). Perez. who holds a B.5. in mechanical
engineering from MAT ['92], an M.5. in biormedical
engmaearing from BT ['95] and an M.0. from
UMDMI-Maw Jersey Medical School ['99], has con-
ducted research at the Hospital for Jeint Diseases in
Mew York City to evaluate the mechanical properties
of a new bindagradabla composite material. |t con-
sists of & polymer made of a tyrosine-derived palycar-
bonate mizad with calcium phosphate bers to
increase strength. This composite material is
absarbed by the patient’s body, making surgery to
retrieve the implant superfluaus.

“We found that the compaosite material was fine for
making pins, which are used to repair small ones,
but lacked the necessary strength for the large plates
and nails used for long bones,” says Perez, wha is
e 3 third -year erthopedic surgery residant at
Albany Medical Center. He selectad his specialty in
part bacausa all of the implants used in arthopedic
surgery are designed by mechanical engineers in
concert with arthopadic surgeons.

muscles are stretched. these sensom s=nd .-'i;ann|.- (1]
thee spinal cord thar rell the muscles o correacr, Tl
mscle then pulls back to an erect pesition, a nanral
glvg-anedl-take thar belps s srand and kesp a sense of
balarwe.

A serkes dsnirks the sensors, reserring them e a
higher sensitiviey. The ighie=t movement trissers the
senears, calsing them to ovemeact. This lypersensitive
ity couses stiffess and spasticiey,

“Fariens fwirth spesticing] bave reparmed thar they
miowe better after horseback riding or beaving, two
acriviries thar caise the boely mo gooup arel dewn.™ says
Fecce. He and a colleague. a filty-year-old man with
cerehral palsy who experiences spasticirg, are collabo-

rating at the A1 DuPoni | |q.1:ri.1:|'| in Delaware om a

device called a vertical vertibular table thai Bierally
shakes a patiennr while he or she lies on i

A larger iz=ue with spasLiCiny s Imeasurement. I
crder ta peally rresn spusticiny effecrively, the phsi-
cian or therapist needs tw koow the degree of spastic-
iy the parienn experiences = thar the meanmmenn can
ke tailored properly.

Thar is where Richard Foulds, associane |'-r-.'|li1u.||
of biomedical engineering and as=ociate chaiman of
research for the deparmment., comes o the pionme.
He is the principal investigaeor of a team of BIIT
researc hers now complering smidies ar the Kessler
[ristvinie of Rehabilitation in West Orange. Bew
Jersey, thar may lead mooa more scourane way m
measure spasticity.

Alsing a simple rechnique called the percilam
knee drop — where we hold a patient’s alfecied leg
eair stralghe and ker e drop and swing — we have
developed & mathematical funceien that describes
the spasticity of the movemenn thar ooours during
the drop and separates this from other movemenis
thiar the parients leg makes,” says Foulds. His
research associates inchide lames Fee, 3 research
enginesr and docreral candidare ar M]IT, and Sue
Ann Sisto, director of the Human Pedormance
Labsravery ar bessler

According to Foulds, this new way of measuring
spastichty is & grean improvement over the Ashworth
Scale, used for many years. The Ashworth Scale sub-
Jeerively s the amesimn of resisrance a
patient's joint demonstrates when manipulaied man-
wally by a phwsical cherapis.

“With a modest cutloy of 8 personal computer and
alwnr twee theosaned dollars worth of software for the
pendulum leg drop assessment, physical therapisi=
can abjecrively messure spasniciny, which in nam
means better treatmend for et ienis,” 1.-:-:p|:|i.11.-= Foulds,

The ultimare goal of Foulds® research., however, is
tovanswer the question that has baffled researchers:
Why dees rhee simple motion of shaking up and down
seem 1o reduce spasticity in seme patienis!

A Becce remarked, “I1 we can Agure can whan
happens in the brin when spasticiey ocours and why
shianking helps, then mavhe we can design something

tr sk the trigger aned prevent spasticiing”

Health Beat

Hared-im-hand with the fear of stroke i= ansiery abot
Feeamr heealchiness. For the pasr owenny vears, Sanley
Feizman, pr\-:ll;.wq.u' of bicmedical engincening, has
b colliboraring wich researchers ar the Vererans
Adtairs Medical Center in East Orange, Hew Jﬂt'\l.".



o explore the role of heart mte variability in healih
ama disease.

Heart rate variahility measures the variation in
time berween heanmbents. It s nor constant and
decreases with age and disease, Less variation in the
time berween hearthears is called kower heart rane
varithility; more variation is called higher variabiliiy,
Betsman and his co-investigators have been snadying
patienis with varicus illnesses and coreitions,
inchiding stroke, rulviple sclerssis and spinal cord
injurie=. He i= currenthy settimg up a study 1o evaluate
heamr pare wariahbilivy in parients ar LIMORN]-
University Hospital with heart failure and svncope,

A ajar sndy ten years spe by Columbia
University rescarchers evaluated one thousand
patients wh had each experienced & hearr arsck. Iy
meznsured their respective beart mte variabilities aned
the time: lapse before a second hearr arack. Patients
with a lower heart rave variability enjoved less time
before the next hear ammack.

“Thi= gre= against what you would think., that a
steadier hearthear is betren,” pobms our Beisman.
Wi the study proved that a higher heart rate vari-
abiliny is 0 measire of wellness.”

Reisman has conducted several research sndies
since secking ways 1o ineresse hear vare variabiling.
His finding=: relaxation technicques such as bicdeed-
hack ard cyclical exercises work.

Traditional exercises such as jogging on a wread-
ol for pwenry mirnes scmally decrease bearr rane
varahility," says Beisman, “Crelical exercises, which
Bl the bearr gare up and then ler in recover quick-
by when the patient stops cold, are a radical approach
b they increase hearr rare varlabiling.” The pariens
typically exercises for about one minute, then stops
and lets the hear recover for aboir sighe minires.
This technigue is repeated four times in a forey-five-
ke perlec.

Perhaps Beisman should spread the word among
petsonal trainers at the lecal gym.

There's No Place Like Home

Wharever corditions and cheonic ailirens accompa-
ny aging, most older adulis want @0 remwain in their
own hames for as lomg s possible. Richard Greene,
Bectem Dickinsem Prodessor of Health Care
Technalogy, may be their salvarion. His role s 1o
develop parinerships between the engineers at M|IT
and physicians ar LIMDM]-Mew Jersey Medical
School so that they can I:vridge thee: g beiween engi-
necring and clinical health care.

An initial project is a tele-medicine syestem thar
will help nurse practitioners menirer parkents wirh
chromic diseases who have just been dischanged from
the hospital and are an visk of reniming. Patiens
with comgestive heart failure, a condition that rea-
vimely sends them back and forth 1t hospirak and
emergency rooms, woukl be first in line to try this
new techmnalogy.

“If the=e patients do ot take their medications
properly, momiver their sl inake o keep their clin-
ic appeintments, they are likely to be re-hespital-
irec],” saye Cireerse. "IV we can keep abresst of their
comditions, we can intervene with medical treaimendt
befre: they end up back in the hoespliral. We waould
have an effective and cost-effective system o main-
vabm patient heald.”

Cireene's sy=tem features an imexpensively designed
relewviston manior threaigh which a nurse pracritiones
sees and talks with the patient. The patient wears a
wrisrwarch conmected wo a device thar transmins per-
tinent inkarmation, such as blood presare and EEG
reails. The nurse coulkd warch rhe parient ke med-
ications and observe his or her physical condition.
The runese couild even have the: pavient step on a digi-
tal scale that would trarsmit the potient’s weight.

Cireene says such o moniror conkd be vailered 1o
the individual patient's needs, adding glucese moni-
voring for o diaberic or & device o check blosd clor-
ting levels in someone on Coumadin, a bleod-thin-
nimg medication. He points o thar monivess similar
trr this design are used rouvinely in Germany, kot
that they are very expensive.

“Cwr challenge s to have MIT ergineers design a
pnenirer in the five-lnmcdred-dollar pange 5o dhar it
could be ecomomically feasible for mest,” sy Greene,

Taking the Lead
A the century progresses and the population ages,
is solentists like these, who bridge the gap berween
medicine and engineering, thar will lead the break-
thicaighs and improve the healrh, and ulvimarely the
lives, of people in their seventies, eighties and
b

“In bivmreedical engineering, it is essential that we
work as n team with the healeh care professionals,”
unges Gireene. “®'e con each focus onoour ancas of
enpertise, bun we must come together o create the
devices of the futume. All of this is possible at HJIT
bexcanize af the parmerships we have developed aver
the years and new ones we are purming with leading
medical mstinrions." =
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