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A chip

In the eye boosts sight

Amplification of light restores limited vision in some damaged retinas.

The first test of an electrically boosted
light-sensitive electronic chip implanted
into the eye shows that it can restore sight
to some blind patients. This is another step
in what is now a highly competitive — and
commercial — global race to help the blind
see again. Eberhart Zrenner, executive di-
rector of the Eye Hospital at the University
of Tubingen in Germany, announced at a
recent press conference that his team had
surgically implanted a 3-millimetre-square
chip behind the retina of one eye in seven
legally blind patients between the ages
of 26 and 58. The chips restored limited
vision to three of the patients, Zrenner
said. The group will present its results at
the Association for Research in Vision and
Ophthalmology annual meeting in Fort
Lauderdale, Florida, in May.

The chips were developed and made by
Retina Implant of Reutlingen, Germany, a
start-up company co-founded by Zrenner.
Walter Wrobel, chief executive officer of
the company, says they will now ,fine tune”
the chips and have them ready to market in
2009 at a price of 25,000 each. ,We now
know what improvements need to be made
and we need more tests."

Broken retina

Research groups around the world are
working on various type of implant desi-
gned to restore sight to people who have
lost retinal function. Implants can work
for conditions such as age-related macular
degeneration or retinitis pigmentosa, but
not for blindness caused by glaucoma or
diabetes, among other conditions.

What distinguishes the Retina Implant
from other sub-retinal devices is that it
is powered by electricity to amplify the
images, says Wrobel. The chip contains
1,500 light-sensitive microelectrodes, each
generating a picture element (pixel), and
each with an amplifier that boosts the signal

delivered to stimulate the retina. The device
isimplanted in a five-hour operation, with
a wire running out of the eye socket, under
the skin, to behind the patient's ear. This is
then connected to a power source.

For two of the patients who showed no
improvement in the trial there were technical
problems with the chips; two others had
been blind for more than 10 years, and so
seemed to have lost the ability to interpret
the light signals.

The three patients in whom the chip wor-
ked reported seeing ,sort of an illuminated
window frame”, in which they had limited
vision. One was able to locate white dinner
plates on a dark tablecloth, for example,
but could not locate white plastic packages
of coffee creamer.

.The patients were absolutely enthusiastic
about it, to see light or find a plate on the
table in front of them,” says Wrobel. ,For
them, it was tremendous progress.” A key
to future success will be teaching patients
to interpret the images better, he says.
Long-term effects of the implants are not
yet known: six of the seven patients carried
the implant for 30 days, after which it was
surgically removed. The seventh patient
carried the chip for 18 months with no
complaints.

Tough competition

The German project is just one among
many aiming to fix faulty retinas. Alan
Chow at Rush University Medical Center
in Chicago is a co-founder of Optobionics
of Naperville, lllinois.

His team has a sub-retinal implant that
works without amplification, and is pow-
ered only by the incoming light. ,We have
demonstrated that a passive device works,"
Chow says, adding: ,With ours there is no
need for an exit wire."

An artificial silicon retina developed by
Optobionics, with 5,000 microscopic solar
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cells, each with its own stimulating electro-
de, has been tested in ten people in a trial
that began in 2000. The company says that
sight improved for all of them. Chow says
some have seen colours and others have
been able to see their own face in a mirror.
But Wrobel still argues that amplification
is necessary to truly restore sight.

Yet another group, led by the Doheny
Eye Institute at the University of Southern
California in Los Angeles, is working on an
implant that requires the patient to wear a
tiny camera and microprocessor mounted
in eyeglasses, along with an implant, a
receiver and a battery pack.

A device developed by Second Sight, a
company involved with the Doheny project,
has been in human trials since 2002. The
first generation of these implants enabled
a formerly blind patient to distinguish
between objects on a table and make out
large letters (see ,Artificial retina gets
diamond coating'). A new device with
more pixels is set to be tested soon, the
team reported at the recent meeting of the
American Association for the Advancement
of Science in San Francisco.

But some say the small camera is clunky
and intrusive. | do not see this as practical,"”
Wrobel says. Brian Mech, senior director
of business development at Second Sight,
says Retina Implant has not presented
much data publicly, making it difficult to
comment on any advantages this system
may offer. M



