
Old Eyes? 
Try This Gel

A team from the Veterans
Administration Hospital and

Washington University in St. Louis is
developing a gel-like material that mim-
ics young, healthy lenses and, when
inserted into human eyes, could elimi-
nate the need for glasses and contacts.

The material was described this fall at
the national meeting of the American
Chemical Society. It is significant, accord-
ing to principal investigator Nathan Ravi,
because so many people, particularly over
the age of 40, suffer from presbyopia, or
“old vision,” a problem which is
addressed with bifocals or “readers.”
The material could be used to
replace hardened lenses, including
those with cataracts.

Currently, most cataract surg-
eries in the U.S. involve the pha-
coemulsification technique. As
Vasudevan Lakshminarayanan of the
College of Optometry, University of
Missouri-St. Louis described it:
“Surgeons insert what is called a pha-
coemulsifier, which is really like a jack-
hammer. It uses a piezoelectric crystal,
which vibrates at a very high frequency.
The mathematics of how the energy is
carried from the crystal is the same as
that used in waveguide-fiber optics analy-
sis. The physics is very similar.”

For Ravi’s team, a goal has been to cre-
ate less invasive repair techniques and
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B rian Goldberg is a second-year doc-
toral student at the Massachusetts

Institute of Technology (MIT) whose
work until last summer was mostly in
solid-state materials.

“I had been poking around with the
idea of finding a more applied research
area,” he said. So when he came across
an e-mail invitation to apply for a new
summer institute on biomedical optics,
he decided to try it. The program took
him to Massachusetts General Hospital
in the Wellman Laboratories of
Photomedicine. There, he examined
histology slides and handled human tis-
sue as part of his research with optical
coherence tomography. “I really had no
optics background and no medical
background,” said Goldberg, whose pre-
vious studies were in physics and elec-
trical engineering. “I feel like this has
turned my world upside down a little
bit. I’ve chosen to stick in this field and
try to contribute new methods for opti-
cal diagnosis.”

Goldberg was part of the first class of
students to pass through the Biomedical
Optics Summer Institute, hosted by the
Harvard-MIT Division of Health
Sciences and Technology and the
Wellman Laboratories and supported
by the National Science Foundation and
the National Institutes of Health. The
program is now accepting applications
for its second class. Twelve students will

be accepted into the program, said 
organizer Tom Deutsch.

“We get a surgeon in to talk about
optics in minimally invasive surgery.
And then he says, ‘If you want, I can
take you over to the laparoscopic teach-
ing lab.’ Giving students a chance to
actually be around a hospital is a unique
thing,” Deutsch said.

In 2003, the students researched top-
ics such as optical spectroscopy and
brain function and optimizing planar
fluorescence imaging for intra-operative
environments. They attended lectures
on the role of light in medicine and
biology, along with weekly meetings of
research groups.

The program runs from June 16 to
August 13; the stipend
is about $300 per week
for undergraduate
students and $500 per
week for graduate stu-
dents. Students must
have completed their
sophomore year by
the summer of 2004.
They must be U.S. cit-
izens or permanent
residents. Applica-
tions will be accepted
January 15 through
March 1. Go to
web.mit.edu/biooptics
for an application.

A Summer of Bio-optics

Brian Goldberg
measures human
tissue reflectance
using an optical
smart needle.
Goldberg took
part in the first
biomedical optics
summer institute,
supported by the
National Science
Foundation and
the National
Institutes of
Health.

DID YOU KNOW?

Forty percent of U.S. cable television sys-
tems offered video-on-demand (VoD) ser-
vices in 2003, according to the high-tech
market research firm In-Stat/MDR. A sur-
vey found that 4 million cable customers
were regularly using VoD to choose when
and where they watched movies, shows
and events. Few cable operators outside
the U.S. and Canada offer VoD services,
the survey found, but the number of
worldwide subscribers is projected to
increase from about 5 million at the end
of 2003 to almost 14 million in 2007.
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also to understand the biomechanics of
how the eye focuses and why it generally
begins failing after age 40.

Ravi compares the eye to a balloon
that is filled with a web of well-organized
fibers. The lens is the only tissue in the
eye that continues to grow with age, and
the “fibers” are also ever changing. It's not
clear whether the increased size or hard-
ness of the lens is what causes presbyopia,
he said. “For 40 years or so, researchers
have toyed with making a small hole,
evacuating the lens fibers and injecting it
with a material that would have the right
optical, mechanical, and physical proper-
ties so one could recreate the function of
a youthful lens.”

The development of such a material is
complicated. It must be possible to inject
an appropriate amount of material into a
tiny hole without leakage. In addition to
having the right optical, mechanical, and
physical properties, the material would
have to be compatible with the human
body, prevent secondary cataract 

SCATTERINGS

Nathan Ravi uses a mechanical device that
simulates the human eye through a system of
“muscles” that contract and relax, allowing a
lens to focus, near and far.

formation, and be easily removable by
surgeons in case of problems.

Ravi's group has created a hydropho-
bically modified hydrogel that is non-
toxic, injectable, and capable of settling
permanently in the lens bag. Scientists
are still trying to figure out how to ensure
that the correct amount of gel is inserted
into each lens and to optimize the
method by which they could eventually
remove the contents through a small 
(less than a millimeter) hole in the lens.
Animal testing of the material should
begin early next year.

“The day will come when such a tech-
nique can be used on anyone who wears
glasses, bifocals or contact lenses, allowing
them to appreciate the pristine beauty of
nature until their last breath,” Ravi said.

Articles in “Scatterings” are written
by Kim Douglass, assistant managing 
editor of Optics & Photonics News. 
Do you have a story idea? Write her
at kdougl@osa.org.
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Tell us what you think: http://www.osa-opn.org/survey.cfm

http://www.osa-opn.org/survey.cfm

