Pitt gives
thought
to helping
paralyzed
people

Brain implants qsed
to move prosthetics

By Mark Roth
pittsburgh Post-Gazette

executive director of the
locﬁf chapter of the Paraly&eg
Veterans of America, Josep1
Dornbrock has seen how peofhg
with paralysis struggle to do
i hings.
Smslglesrtlé isg understandably
enthused about a new res_earcl}
project at the University O
. Pittsburgh that will use com-
puterized brain implants to
enable paralyzed people to con-
trol a prosthetic arm with their
thoughts.

E\%elxl‘y day, he said, paralyzed
people face a gap between what
they wish they could do and
what they can do, so a device
“that could translate the com-
mands of the brain into some-
thing that could jump over that
gap would be really helpful.”

Pitt will receive nearly $7 mil-
lion in federal research funds .
over the next three years to
test two different types of brain
implants.

The implants will use dif-
ferent methods to detect brain
¢ signals — one will read brain
waves, while the other will
insert electrodes directly into
brain tissue — but their goal is

the same.

By decoding the various pat-
terns of brain activity when
people think about making dif-
ferent motions, senior scientists
Michael Boninger and Andrew
Schwartz hope to allow them to
perform increasingly sophisti-
cated tasks using a lifelike pros-
thetic arm.
~ The computer programs to
Interpret the brain signals were

developed at Pitt in recent years

through work with monke;

with patients who were aw};\siggg
epxlepsy surgery, but this will he
the first time they will be used
to enable human patients to con-
trol a prosthetic limb.

he arm was develo d
the last six years at e
Hopkins  Univeren the Johns

. versity  Applj
Iﬁgsms Laboratory in Lgll)nl'g?
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Michael McLoughlin pro-
sram manager. for the proj-
ect, said the challenge was to
develop a prosthetic that looked
like a real arm, weighed about
the same, and had similar
ranges of motion.

The resulting device is now
S0 1ntricate, Mr. McLoughlin
said, that “if you tried to con-
trol Sf)lllCthing of that complex-
ilt (_\)f 1\t‘ ’l_th ajoystick, you couldn’t

In the smaller of the Pitt proj-
ects, an array of 16 electrodes
w111_ be placed on the brain
surfaces of three patients for
a month to test the feasibility
of using their brain waves to
control a computer cursor and
the_n the prosthetic arm.

In the larger trial, Dr.
Schwartz’s team will put two
100-electrode arrays on the
motor cortex of three patients
over the next three years.

One array will pick up sig-

nals from a part of the brain -

that controls the arm, and the
other from a region that con-
trols the wrist and hand. The
signals initially will be chan-
neled through wires from the
skull to a computer, which will
then control the prosthetic
arm. ;

The first patient is sched-
uled to get the implants:thi

a year. A second patiefit woulk

get implants in 2012 that would  ‘tut
include a feedback loopfromthe  in
-..b

prosthetic arm that wouldpy
vide a sense of touch. The thir
patient would get implants
2013 and possibly operat
prosthetic arms using &*
less transmission system.

«We want to make this
arm perform as close to & real
arm and hand as we can,”
Dr. Schwartz said this week.
“When you ask these [para-
lyzed people] what they really
want, they say they want to be
able to use their hands to feed
themselves and maintain them-
selves and do their buttons and
zippers.”

The experiment will build
on work Dr. Schwartz has
done with monkeys, in which
they learned how to use their
thoughts to control an arm that
could reach for an ohject, grasp
it and twist it.

The Johns Hopkins arm
already has been tested at the
Rehabilitation Institute of Chi-
cago in a handful of human
patients who have arm ampu-
tations at the shoulder, M.
McLoughlin said.

[n their cases, their natu-
ral arm nerves were routed
to their chests, where surface
clectrodes could pick up the
signals to then control the pros-
thetic arm.

The Pitt project is more chal-
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this. .
summer and have thernd infor":

those of us;who are
relatively able take
for granted:and could
lose in terms of daily
function are absolutely
astounding, These
paralyzed veterans
demonstrate a lot of
courage just to get:
through each day’”

— tloseph Doinb}gck; exécutive
director of the local chapter of
the Paralyzed Veterans of America |

ALK

lenging, he said; duse ‘the *
electrodes  have ‘tointerpret -
raw brain signals to figure out
how to move thearm. . -~ .-
The $800,000 surface elec-
trode implant project is being
funded by:the National Insti- .
‘tutes of Health: The $6 million | -
nted electrode trial is ¢

‘Advancéd - Research Projects -
AGOHCY, 1 b g £, i
-The only othet American |
esearch: group’doing similar:
“advariced work'on a brain-con-
trolled prosthétic is:a labora- -
tory based at Brown University
in Rhode Island, led by John
Donoghue.

Eventually, Pitt’s Dr. Bon-
inger said, such implants might
allow paralyzed people to con-
trol their own limbs through
a muscle-stimulating device.
“When I think of next steps,”
he said, “I'm thinking of some-
thing that isn’t visible to the
rest of the population and is
able to allow a patient to use his
own arm with multiple degrees
of freedom.”

That kind of advancement
would mean more to paralyzed
people than most able-hodied
folks can imagine, Mr. Dorn-
hrock said.

“The things that those of us
who are relatively able take for
granted and could lose in terms
of daily function are absolutely
astounding,” he said. “These
paralyzed  veterans demon-
stratea lot of courage just to get
through cach day.”

Mark Roth: mrothi POSt-
gazette.comor 412-263-1130.




