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Artificial & Live Limbs & Organs that are transplanted in a person — what is their Halachik Status?
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* The Wall Street Journal

Bionic Eye Becomes a Reality

Retinal Device to Treat Blindness Gets U.S. Approval Updated Feb. 14, 2013 7:15p.m. ET
By Shirley S. Wang and Kristin Jones

mguiatons have approved a bionic eye for the first time in the U 8., saying Second Sight Medical Producis inc.'s retinal prosthesis can be
used to treat a certain kind of blindnaess.

The Food and Drug Admintstratm\ approved the Argus {i, which sends electrical stimulation to the reting to induce vision in individuals

" afflicted with retinitis pigmentos

mcm«.mm«nmmmm,msmmmﬁou&s in the retina-—a tissue layer at the back of the aye—that process light.
Tha disease causes vision to bacome increasingly blurry untif they can't sae at all. Around wooeominmusmmmm

The Argus I, which is alraady available in Europe, cant restore sight completaly, but it can improve vision in individuais who can see aimost
nothing.

“This is a game changer in sight-affecting diseases, maxrapmsenuahugastepfomam for the field and for these patients who were without
any avaliable treatment options until now,” said Second Sight Chisf Executive Robart Creenberg.

" The device works by bypassing the damaged celis that process iight. Video cameras mounted on glasses capture the visual information in
- the form ot light: the dats are then transmitied wirelessly (o the implant to trigger elettrodes in the chip to stimuiate pixels of light on the

reting. This information is then sent 1o the brain and processed nomally as an image. Argus | is set to become avaliable later this year in
.S, dlinicat centers, and Second Sight said it would be adding sites to make the therapy more readily avaliable.

. To date, metechnoiogyauowstmmrertoseembhwandmh. and is mast useful for seeing sharp contrasts. But scientists hope that it

will evemuauy mmc calur vision

: mnemscanusetheAmmknpmlnmeiramvmofdaﬁyﬁvmgwdusreoognizing iarge lettars, locating the position
g our wiidest dreams, yet the promise to the patiants is real and we expact it oniy to improve over

fohjeés ar

time,” uNMarkbﬁimtyun.adoceorandmd&caimnuoramummmsmmc:lﬂmmmmwmdmmw

devica

Sclentists have sabd that designing a bionic eys has been much more difficult than developing aids fike cochlear :mphnts for haaring. in part
because visual information is two-dimensionasl, and because of the anatomy of the eye.

There are also many technical challenges, such as how to add more electrodes into MMMWW

by_z_%ammmﬁncauafﬁmmll—-«ommu!meenoughceﬂttnlmminatoproduengoodqm . | vision 16 basad on
more than ong hundred million receptors in each eye that process light, say experis

Many other academic centers and companies are working an competing technology they say is more advanced than Second Sight's. in

1691, when Second Sight's Dr. Greenberg was still in medical training at Johns Hopkins University, he watched a retinal surgeon perform a
procedure whare he placed a wire in a patient's eye andranabﬂofebaﬂcalwmtmroughitmdmepathm“waspotoﬂigm‘me

- surgeon placed a second wire and the patient reported seeing two spots of light.

Or. Gfaenbelgeouldseemepotanﬁalforueaﬁnqabimmﬁmkmmmmmmmmom At that point. | thought it was an
engingering project,” he said in an inferview earlier this ysar. “Littie dici 1 realize it would take 20 years before we would commercialize il

The Syimar, Calf -based company was formed in 1998 by severa! co-founders, including entrepreneur Atfred Mann. With a number of
acadamic collaborators, thay fashioned an sarty retinal implant from 8 cochlear implant for the ear with 16 electrodes, each of which
stimulated a smali aroa of the retina,

Even with such a small number of electrodes that aliowad for a small patch of vision, patients unexpectedly said they found the device useful
by moving their heads back and forth and scanning the anvironment, said Dr. Greenberg.

The company chose not o commercialize the initial device because the surgsry was complicated, taking four surgeons eight hours 10
complete t, said Dr. Greenbery. in the Argus il the newer genaration device, Maurgerymmmufsandumms&omm

Wirite to Shirley S. Wangatshwbywang@wsjm




Bionic
legis
steered
by brain
power

By MEL18sA HEALY

The act of wallting may
notseemlike a feat ofagiity,
halanee, strengthand brain-
power. But lose aleg, as Zac
Vawter did after a motor-
cycle aceident in 2000, and
you will appreciate the myrt-
ad caleulations thas go into
putting one foot in front of
the other.

Taking on the challenge,
a team of software and bio-

medical engineers, neuro-

scientists, surgeons and
pms!.her.lsh hasdesigned a
prosthetic Hmb that ean re-
produce a full repertoire of
ambulatory tricks by cum-

munienting scamlessly with
Vawter'sbrain. :
A report published

Wednesday in the New Eng-

land Journal ol Medécine de-
seribes low the team {if
Vawler with a prostheticleg
thuthaslearned — with the
help of acomputerand some
elegtrodes ~ to read his in-
tentions from a bundile of
nerves that end ahove his
missingknee.

For the roughly 1 million
Americans who have lost a
ieg or part of one due to -
juy or discase, Vawter and
‘his roboticleg offer the hope
that fuiure prosthetics

mightretumthe feetofanal-
ural gnit wicking @ soccer
*  [See Blonic, A7)

lwnbﬂuum!ml‘:\.ﬁe of Griteyy
THE PRCSTHETIC

{Bionie, from At]

ball or climbing into a car .

_without hoisting an inert ar-
' tifieial limb into the vehicle,

Vawter's prosthetie is a
marvel of 218t century engi-
neafing, But it is Vawter'’s
ability to control the pros-
thetic withhisthoughts that
makes the latest case re-
markable. Ifhe wantshis ar-
tiffciat toes to curl toward
him, or hisartifteiai ankle to
shift 50 he can walik down a
remp, al he has to do Is
imagine such movements.

‘The work was done at the
Rehabilitation Institute of
Chicago underan $8-millton
grant from fhe Army. The
armed forces hope to apply
findings fram suehstudiesto
the care of about 1,200 serv-
ice personnelwho have losta
iower Mmb in Iraq and Af-
ghanistan,

*We want to restore full
capabilities” -to * people
who'velosta lower limb, said
Levi J. Hargrove, lead au-
thor of the new report.
"While we're focused and
commitied to developing
this systemfor our wounded
warriors, we're very much
thinking of thigpther, much
larger pupiation that could
benefit as well,”

‘Thie report deseribes ad-
vances aeross & wide range
of disciplines: in orthopedie
and peripheral nerve sur-

“The control
system is very
intuitive, There
- isp’t anything
special I have to
do 1o make it
work right’

— 7ZAC VAWTER,
onusingthic blonle,
prosthetie leg

gery, neurostience, and the
applicetion of pattern-rec-
ognition software Lo thiefield
ofprosthetics.

Weighing just over 10
puunds, theleghasiwninda-
pendent éngines powering
movement-in the ankle and
knee.

And it bristies witf: sen-
5015, Including an aeceler-
ometerand gyroscope, each
capable of detecting and

meastiring  owvement in .

three dimenslons.,

=¥ THURSDAY, SEPTEMBEF 26, 2013

Most prostheties in use
today require the physical ,
turn of a key to transition ;

from one movement o an-
other. But with the robotie

leg, those transitionsareef: |

fortless, Vawtersafd.

“With this leg, It just
flows,” said the 32-year-old
software engineer, who
spends most of his days us-
Ing a typleal prosthetic but
travels to Chieago several
times a yoarfrom his kome
inYelm, Wash “The cantrol
system is very intuitive.
There isn't anything speciai
Ihaveto doto make it work
right.”

Before Vawter could
strap on the bionic lower
limb, engineers in Chicago
hadto“teach” the prosthetic
how toread his motor inten.
tions from tiny muscie con-
tractiogsin hisright thigh,

At the institute's Center
for Blonic Medicine, Vawter

spent conntless hours with *
histhigh wired up with elee- -

trodes, imagining making
eertain movementson com-
mand with hisinissing knee,
ankie'and foat.

Using -puttern-recognl-

Lion sott ware, engrineers dis-
cerned, distilled and digi-
tiged those recorded eleetrt-
naislgna.!s to catulog un én-
tire repertoire of
movemenﬁs. Th prosthetic:
coitld Lhus be prograntmed
to reeognize the subtlest
contraction of agnuscls in
Viwter's thigh as a specifie
motorcommand.

Given surglc‘xl practices
stlllin wide 1se}the prospee-
ts for snch a conmection he-
tween a patient's prosthetic

and his or her peripheral
nerves are generally dim. In
most  ampututions,

languish ordie.

Dr. 'fodd Kufken, a neu-
rosurgeon al the rehabilita-
tlon Institute, pioneered a
practice called “reinerva-
tion" of nerves severad by
amputation, and Vawier's
orthopedic surgeon at the
Tniversity of Washinglon
Megical Center was trained

to condugt the delicate oner-
ation. Dr. Douglas Smithire
wired the severed nerves to
suntrol some of the museles
in Vawter's thigh that wonld
peused lessfrequentiy inthe
ahsence of his lower leg.
Within a few months of
the amputation,
nerves had recovered from
the sitock of the Injury and
begun to regenerate and

‘earry electrical Impulses.

When Vawter thought aboiit

the”
nerves inthethighareleftto

those -

I flexinghisright footina par- .

ticular way, the rerouted
nerve erdings would consis-

. tently cause a distinctive
contraction in his ham-
string,

‘Wher he pondered how
hewould position hisfoot on
a stair step and raady it for
the weight of his body, the
musele eontraction would
be elsewhere ~ but equally
ecnsistent.

Compared with pros-
theties that were not able to
“read” the intent of their
wearers, the robotic leg pro-
grammed to follow Vawter's

" commands- reduced the
kinds of errors that cause-

unnatural movements, dis-
comforvand fallsby asmuch
as44sh, according tothe New
England Journal of Medl-
eine report.

Vawtersaldhe had*fallen
down a whole burch of
times” whitle wearing-hts ev-
ervday prosthetic, but not
once while moving around
or.his bionicieg.

He said he could move a
lot Zaster too — which wouki

be helpfu: 7ot keeping up .

with his 5.year-old sor: and
3-year-old daughter.

Rut flrst, Vawter added,
he needs to persuade Har-
grave's feam to let him wear
ittome. \

melissahealy@latinies.com

Bionic leg takes
direction from

wearer’s brain
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Prosthetic hand with feeling: Re-creating the brain-hand connectlon

Febtuary 0§, 2014 | By Melissa Healy

The human hand is a wonder of strength, sensitivity and discrimination ~— not oaly because of those four fingers and the opposable thumb, but also because of

the human brain that controls it. No wonder, then, that for those who design hand prostheses, re-creating the natural dexterity of the brain-powered hand isa
, daunting challenge.

But a new study demonstrates that, with the aid of some artificial sensors and electrodes sunk into a user’s arm, a prosthetic hand can be made to detect the
need for a firm grasp or a light touch, to make fine distinctions between an-object’s texture, weight and size, and to respond accordingly with no detectable
delay.

PHOTOS: A prosthetic hand, with feeling

‘The latest report, published Wednesday in Science Translations] Medicine; marks anotber key step in the effort to enhance the function of prosthetie limbs by
devising “brain-machine interfaces.” In bivengineering labs across the world, engineers and brain scientists are working o re-create the canncetion that once
existed between the brain and the lost limb and transfer it to the new prosthetic limb,

By a variety of different methods, the researchers are trying to make prosthetic limbs that step, bend, reach or grasp in response toa user’s thoughts. Here,
however, a team of engineers from France, Italy, the United Kingdom and Denmark worked togethor to make the communication between brato and
prosthesis two-my.‘

+

er. But it could also send back to the user’s brain information

'I’heanmofmch"mln s bidirg )
more dexterous and more responsive needs.
different grasp to pluck an egg from a nest than she would to wield & hammer,

in a 36-year-old man who had his injured left arm amputated below the elbow 10 years before, the researchers tested their ability to restore the “user control
loop.” Motor commands for o variety of different grasps, as well as for an open band, made their way down the arm and were detected by sengors on the skin of

2 omploya

" the subject’s stump, then digitized and conveyed o the prosthetic hand. This capability is already making its way into broader use in prosthetics.

But returning sensory input from an artificial hand is a newer trick, To do so, the researchers implanted a suite of electrodes into two nerves embedded in the

. muscles of the subject’s upper arm. Electrodes sunk into the ulnar acrve carried sensory information from the subject’s prosthetic pinky finger to the
brain—mimicking the routing that had once existed between his real little finger and his brain. Electrodes emplaced in the niedial nerve became the conduit
for tactile information from. his prosthetic thumb and pointer {also called the index) finger—again, réproducing a pattern of signaling that had oace existed
botween his driginal hand and his sensory cortex.

Those electrodes carried electrieal charges in three different strengths, corresponding to sensors embedded in the prosthetic hand itself. The lightest vontact
with an object would set off the weakest charge detectable to the subject. A grasp that exerted mcreasing force on the sides of an object would set off a charge
of increasing power, stopping just short of inducing a sensation of pain,

Four months and 700 trials later, the subject, who wore a blindfold and sound-canceling earphones during his test-runs, was not only able to vlose his hand
around a variaty of objeets with a high degree of dexterity; he was also able to distinguish between s pack of cotton, a stack of plastic glasses and a piece of
wood, and without any discernible delay, respond to those very different textures with different grips.

The subject began refining his use of the prosthetic hand almost immediately, and the researchers observed clear signs of growing “sensitivity” within a week
of his trying the user control loop for the first time,

»

Having just two suites of electrodes to provide sensory feedback may provide a rudimentary leve! of information to & prosthesis user, the researchers said. But
while that feedback might be made richer by using more electrodes, they wrote, the human brain may well, with experience, supply 4 lot of additional
information about ohjects to be touched, grasped and manipulated,

In time, the 36-year-old amputee who served as the group's subject became able 1o distinguish quickly—by prosthetic touch alone-- between such tricky paired
cbjects as a mandarin orange and a baseball, His restored sensation appeared to induce an “artificial ~albeit close 1o natural neural coding” that allowed him
to learn quickly on hiz own and to use his growing i ion to fill in unk properties of the objects his prosthesis touched,

ALSO:
Promising cancer therapy treatment: Vitamin €

Prosthetic hand allows amputee to feel objects in his grasp

“\China reports first human case of new H10N8 bird flu, and it's fatal

-

hittp: /aticles. latimes. com/print2014/fcb/05/seience/la-sci-sn-sensorized-prosthetic-hand-20140204 ' . 921207




Gina Munson ‘ . @

Td: Zvi Ryzman

. Subject: RE: nanim T-nprnn 0

From: 2N OO [mailto:6199798@gmail.com] *
Sent: Wednesday, August 13, 2014 4:35 PM

To: Zvi Ryzman
Subject: n:mm T-NpPMmN T'"\
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