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Skin Reborn From Muscle

The dermis, the skin’s lower layer, does
not naturally regenerate. Instead, when
swatches of it are lost to burns or other
injuries, the nearby skin covers the
wound and forms a scar. Unfortunately,
the extended skin and scar are not as
elastic as normal skin. This can leave
burn victims with permanently con-
torted limbs if the skin covering joints is
lost.

Over the last decade, a team of MIT
researchers has developed a polymer
matrix that discourages wound con-
traction and instead promotes the growth
of new skin. Now the group, led by loannis
Yannas, has preliminary evidence that
the regenerated skin appears to be syn-
thesized from a completely different
tissue, namely the underlying muscle. If
confirmed by future work, Yannas says,
this may mean that “a person who lost
almost all of [his or her] skin in a fire can
be induced to regenerate skin using the
muscle as a substrate.” He reported on
the new findings at last week’s meeting of
the American Chemical Society in New
Orleans.

Yannas's group developed its first “ar-
tificial skin” in 1975. This highly porous,
cross-linked matrix of collagen fibers
(from cowhide) and a carbohydrate poly-
mer (from shark cartilage) called
glycosaminoglycan has since been used
successfully to treat more than 100 se-
verely burned patients who had lost most
of their skin down to the muscle. Accord-
ing to Yannas, one company has licensed
the MIT patents with the intention of
marketing the polymer if it is approved by
the Food and Drug Administration.

The researchers later inoculated the
membrane with young cells from the
upper, epidermal layer (SN: 1/30/82, p.73)
and showed in animal studies that the
polymer generated not only a dermis, but
an almost “flawless” epidermis and inter-
lying “basement” membrane as well.
Clinical studies of this “Stage 2” polymer
matrix are now being conducted by John
F Burke at Massachusetts General Hospi-
tal in Boston. If all goes well, the mem-
brane may be an attractive alternative to
autografting — in which pieces of the
patient’s own skin are applied to wounds
— especially for badly burned patients.
Unlike other burn treatments, such as the
use of cadaver skin or synthetic poly-
meric dressings, the polymer and auto-
grafting techniques provide permanent
coverage.

It is on the basis of “island graft”
experiments recently performed on
guinea pigs that the MIT researchers
suspect that muscle is intimately in-
volved in regenerating skin. The re-
searchers centered a 2-centimeter-by-1-
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centimeter polymer patch on a 6-cm-
by-6-cm area of uncovered muscle. They
found that after 14 days, new dermis and
epidermis had begun to develop even
though the new skin was still more than 1
cm away from the surrounding healthy
skin encroaching inward. This suggests
that the new skin did not develop as an
extension of existing skin, but as an
extension of muscle, says Yannas.

“It is unusual,” he adds, “because
[muscle and skin] are embryonically dis-
tinct. . .. It can be looked at as a very
complex chemical reaction [in which]. . .
one tissue is used to generate another
using the matrix as a kind of catalyst.”

While they do not yet understand how
the regeneration mechanism works, the
researchers do know that fibroblast and

stem cells — which normally synthesize
new connective tissue or are differenti-
ated into other cellular forms — move
from the muscle tissue into the polymer.
They also have identified the polymer
parameters that best encourage skin
growth — for example, the membrane-
pore size must fall within a particular
range and the polymer can't degrade too
quickly. For epidermal growth, at least
50,000 young epidermal cells per square
cm must be injected into the membrane,
which feels and looks much like a wet
paper towel.

The researchers, working with rats,
have also used the polymer matrix to
regenerate sciatic (leg) nerves that had
been cut 1.5 cm along their lengths (SN:
9/21/85, p.183). Yannas says the nerve and
skin work in general suggest that with
suitably designed polymer matrices, sur-
geons might one day be able to regene-
rate other tissues and organs that have to
be cut out because they are diseased.

— S. Weisburd
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