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The first artificial corneas based on hu-
man cells have been created by a team
of scientists from Canada and the
United States, bringing the production
of artificial corneas suitable for trans-
plant a significant step closer to reality.

Using as building blocks cells from
the 3 layers of actual human corneas, Dr.
May Griffith and colleagues from the
University of Ottawa Eye Institute — in
collaboration with scientists at Univer-
sité Laval, University of Tennessee and
the Procter and Gamble Company —
engineered “corneal equivalents” that
look and behave in lab tests very much
like their natural counterparts (Science
1999;286:2169-72, see figure). 

The researchers began by isolating,
then keeping alive, cells from the differ-
ent corneal layers. Using these cells,
they constructed the artificial corneas
layer by layer around a “cellular scaf-
folding” structure. To produce a limit-
less supply of corneal cells for future re-
search, the scientists also introduced
viral genes to a few cells, causing them
them to multiply indefinitely. 

While not yet ready for use in hu-
man transplants, the corneal equiva-
lents developed through this tissue en-
gineering method could soon put an
end to using live animals’ eyes to test
the toxicity of new drugs and chemicals.
The next step here is to develop a stan-
dard blueprint for the process, to en-
sure that its results can be repeated in
other labs.

“We demonstrated that it is possi-
ble to reconstruct full-thickness corneas
that have key morphological and func-
tional properties of natural corneas,”
says Dr. Griffith, an assistant professor
at the Eye Institute. “It is therefore
possible to construct more ‘natural’ tis-
sues that in the future may be useful for
transplantation.”

Dr. Griffith and her fellow re-
searchers began the 5-year project in
search of a workable model for research
on healing damaged corneas. Because
of high demand at human eye banks for
transplant corneas, few are available for
research purposes.

Artificial corneas could eventually
meet growing demand for transplanta-
tion into people with diseased or in-
jured corneas. Some experts predict a
shortage in the supply of suitable
corneas, based on an aging population
and increased numbers of people hav-
ing refractive laser surgery. The correc-
tive procedure changes the shape and
potentially the strength of corneas, ren-

dering them unsuitable for harvest from
postmortem donors.

Griffith says it is too early to specu-
late on when tissue engineering will
yield transplant-ready corneas. “The
real cornea is tough,” said Griffith.
“While our cornea looks and functions
like real corneas, they do not yet have
the toughness required for use in im-
plants.” — Greg Basky, Saskatoon

First artificial corneas provide an eye into the future

Comparison of corneal equivalent to human cornea.

eCMAJ now offers an alert service for interested readers, who will now be
able to receive the table of contents for each issue of the journal via email on the
date of publication. The URL for each article will be provided, allowing users to
go directly to the full text of any articles that pique their curiosity. “Other jour-
nals are also moving in this direction,” explained John Hoey, the editor-in-chief.
“We simply think it’s another way of making eCMAJ more useful and user
friendly.”

Readers can register for the free service at the
journal’s Web site, www.cma.ca/cmaj.
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