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a glycosamioglycan (for example chondroitin sulfate)
and carboxymethyl cellulose, and a method of treating a
traumatized or "dry" eye by administering the gelatin-
based ophthalmic shields to the traumatized eye. The
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Bio-erodible ophthalmic shields comprising gelatin, a glycosaminoglycan (for example chondroitin sulfate) and carboxymethyl
cellulose, and a method of treating a traumatized or "dry" eye by administering the gelatin-based ophthalmic shields to the traumatized eye.
| The ophthalmic shields are bio-compatible and bio-erodible in traumatized, non-traumatized and dry eyes. The gelatin-based ophthalmic
shields can further include one or more therapeutically active substances that will be released to the eye.
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BIO-ERODIBLE OPHTHALMIC SHTFILD
BACKGROUND OF THE INVENTION
1. Technical Field

The present invention relates to bio-erodible

ophthalmic shields and methods for their use, for
example as a protective shield following eye surgery or
other trauma to the eye. More specifically, the
invention provides improved, gelatin-based bio-erodible
ophthalmic shields that provide improved physical and
therapeutic properties under a variety of physiological
conditions of a traumatized or non-traumatized human

eye.

2. Brief Description of the Background Art

The preparation of collagen-based ophthalmic
shields ("collagen shields") and their use both with
and without the incorporation of therapeutic agents
(1.e., drugs for ocular administration) have been
described in the literature. See, for example,
Kaufman, "Collagen shield drug delivery: Therapeutic
concentrations of tobramycin in the rabbit cornea and
aqueous humor," J. Cataract Refract. Surg., 14:500-504
(1988) . Collagen of porcine or bovine origin often is

employed, but, no matter what its source, the collagen

first typically is solubilized by enzymatic treatment.
The 1n vivo solubility or "bio-erodibility" of corneal

shields prepared from enzyme-solubilized collagen is

controlled by controlling the extent to which the

collagen 1s cross-linked, either chemically or wvia the
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use of ultraviolet light. Inasmuch as native collagen

is not soluble under normal physiologilc conditions,
control over the solubilization and cross-linking
processes can be critical to the preparation of a final
product having the desired dissolution rate.
Unfortunately, variations 1n processing, rYaw material
sources and other factors can make the wide-scale
commercial production of such final products difficult.

Ophthalmic shields find one potential utility in
rhe treatment of the traumatized (physically injured oOr
post -surgery) eye by acting as a temporary protective
bandage. Trauma, which may be caused for example by
accidental injury or eye surgery, may be treated 1in
part by the application of a corneal shield which
serves to protect the tissue from irritation and
infection, and fosters the growth of epithelial cells,
thus providing increased patilent comfort. Ideally, the
ophthalmic shield could be comfortably worn for a
period of several days while providing lubrication for
the eye, physical protection from irritation and a
favorable environment which fosters the healing
process. Agquavella et al., "Therapeutic Applications
of a Collagen Bandage Lens: A Preliminary Report," The
CLAO Journal, 14:1 (1988) discusses the use of a
ncollagen bandage lens" following anterior segment
surgery.

Not only can ophthalmic shields be used to protect
the traumatized eye, but they also may be used to
promote healing of the traumatized eye, thus decreasiné

rhe time required for healing. Poland et al.,
nclinical Uses of Collagen Shields," Jd Cataract Refract

Surg, 14:489-401 (1988) discusses clinical uses of

collagen shields, including increased patilient comfort,
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enhancement of epithelial healing, and drug delivery

following surgery such as keratoplasty.

Ophthalmic shields also have been proposed for use

as ocular drug delivery devices. The literature
(Aguavella et al., "Use of Collagen Shields as a
Surgical Adjunct," J. Cataract Refract. Surg., 14:492-

495 (1988)) contains reports of pilocarpine,
tobramycin, gentamicin, dexamethasone and flurbiprofen
being administered to the eye of a patient after being
incorporated into a collagen-based ophthalmic shield.
Collagen-based ophthalmic shields also can provide for
the sustained delivery of a pharmaceutically active
agent. The shield can be placed in the eye, such as in
the inferior fornix or the inferior cul-de-sac, where
it slowly dissolves under physiological conditions and
slowly releases the drug. |

Ophthalmic shields may also be used in the
treatment of dry eye syndrome. The traditionally used
artificial tear solutions have limited effectiveness
because of their short retention time within the
conjunctival sac. When long-acting, soluble, tear
replacement preparations have been administered, ocular
irritation and blurring of wvision often resulted. 1In
contrast, the literature reports that a collagen film
inserted into the inferior cul-de-sac of normal
patients dissolved over approximately seven hours and
produced a prolonged tear film break-up time, without
irritation or blurring. (Shaker et al., "Soluble
Collagen Disks for the Treatment of Dry Eye Syndrome, "
The CLAO Jouxrnal, 15:4 (1989)). The collagen shields
dissolve in the eye, becoming gel-like and eventually
liquefying, thereby providing the "dry eye" with

lubrication.
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Excimer laser keratectomy has been wildely
described in the scientific literature and shows much
promise for achieving commercial success as a surgical
procedure for vision correction (e.g. correction of
myopia) for human patients. Successful treatment of
the eyve that has been traumatized by the exclimer laser
keratectomy procedure, and successful wound healing in
the eye, are important aspect of the total surgical
care of the patient. This aspect of patient care is
expected to be an important aspect of commercial
success enjoyed by that surgical procedure.

The literature describes the use of collagen-based
ophthalmic shields for, for example, ocular drug
delivery and wound healing applications. See Shofner
et al., "New Horizons in Ocular Drug Delivery,"
Ophthalmology Clinics of North America, 2:15-23 (1989);
Aquavella et al., "Therapeutic Applications of a

Collagen Bandage Lens: A Preliminary Report," The CLAO
Journal, 14:1 (1988); Marmer, R., "Therapeutic and

Protective Properties of the Corneal Collagen Shield,”

J Cataract Refract Surg, 14:496-499 (1988); Poland et

al., "Clinical Uses of Collagen Shields," J Cataract
Refract Surg, 14:489-491 (1988). However, due to the

triple helix structure of collagen, collagen often
exhibits unacceptable dissolution properties.
Moreover, collagen ophthalmic shields can suffer from
poor optical clarity. Therefore, a need exists for an
ophthalmic shield with the properties of improved
optical clarity and improved dissolution in

rraumatized, non-traumatized and "dry" eyes.

additionally, the improved ophthalmic shield must

exhibit good physical properties, especially optical
clarity and bio-erodibility, in the environments of

rraumatized, non-traumatized and dry eyes. The
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physical, chemlical and enzymatlic characteristics of the
normal eye differ from that of the traumatized evye
following, for example, accidental injury or surgery.
Normal human eyes exhibit a relatively constant tear
rate, having a chemical and enzymatic composition that
has been described 1n the literature. Lysozyme, an
enzyme that hydrolyses the muramic acid linkages in the
peptidoglycan of bacterial cell walls, is prevalent in
the tears of the normal human eye. This enzyme plays
an important bacteriocidal role in the tears. In the
traumatized eye, however, tearing often is greatly
increased, thereby diluting the normal complement of
lysozyme and rendering the already-compromised evye
susceptible to bacterial infections. The traumatized
eye also exhibits elevated levels of a number of
proteolytic enzymes, such as the collagenases. It has
been found, for example, that enzyme levels can be very
high followling excimer laser eye surgery
(photorefractive keratectomy). The condition known as
dry eye, 1n contrast, is characterized by the presence
of elevated levels of plasminogen. Collagen shields
currently available tend to behave differently in the
chemically- and enzymatically-different environments of
the dry eve, the non-traumatized eye and the
traumatized eye. Thus, a need has existed for an
improved ophthalmilic shield that would exhibit good
physical properties, especially optical clarity,
comfort and bio-erodibility characteristics, in these

various conditions 1n the human eve.

SUMMARY OF THE INVENTION

Improved bio-erodible ophthalmic shields are

provided according to one aspect of the present

invention. The ophthalmic shields are composed of
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gelatin, a glycosaminoglycan such as chondroitin
gsulfate and carboxymethyl cellulose. According to a
preferred aspect of the invention, gelatin,
glycosaminoglycan and carboxymethyl cellulose are
present as a (partially) crosslinked matrix, with the
degree of crosslinking having been selected so as to
provide desired physical properties of the final

product. Gelatin typically provides the major (by

weight) structural component, and the combination of
ingredients provides the unique structural and
functional characteristics of the corneal shield. The
ability to pre-select a desired bio-erodibility
(dissolution) rate, and the provision of in situ
enzyme-deactivating functions, are included in these
unigue characteristics.

The gelatin-based ophthalmic shields of the
present invention provide improved properties over the
prior art collagen-based ophthalmic shields, these
properties often including but not limited to improved
optical clarity, improved comfort and/or improved
dissolution ("bio-erodibility") characteristics.
Specifically, the matrix of cross-linked gelatin,

glycosaminoglycan and carboxymethyl cellulose provides

an ophthalmic shield that is bilocompatible and bio-
erodible in traumatized, non-traumatized and dry eyes.
Moreover, gelatin itself provides additional advantages
over collagen, including cost, ease of use and freedom
from adverse antigenic properties.

In other preferred aspects of the invention, the
gelatin-based ophthalmic shields can further include

one or more therapeutically active substances (e.g.

pharmaceutical agents) that will be released to the

eyve. Therapeutically active substances can be easlly

incorporated into the inventive shields during
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rehydration of the shields immediately prior to use, or
during the manufacturing process.

In yet another aspect of the invention, a method
of promoting the healing of the eye comprises applying
to a traumatized eye a gelatin-based ophthalmic shield
according to the present invention. The trauma may be
caused by, for example, accidental physical injury to
the eye, eye surgery (including various forms of
keratoplasty, keratotomy and keratectomy) or wvarious
diseases/conditions of the eye. Application of the
ophthalmic shield following excimer laser surgery or as
part of a treatment regimen for dry eye are
particularly preferred applications of the inventive
gelatin shield. The inventive gelatin shield provides
speclial advantages over known collagen ophthalmic
shields 1n these preferred applications.

Due to the proteolytic enzyme de-activating
properties of the inventive corneal shield, the present
invention also provides a method of reducing
proteolytic damage to a traumatized eye by applying to

the traumatized eye of a patient a shield according to

the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
The present i1nvention provides an improved, bio-
erodible ophthalmic shield that can be placed upon a
traumatized, non-traumatized or dry eye of a patient.
The shield 1s composed of gelatin as the major

structural component, a glycosaminoglycan and

carboxymethyl cellulose. This unigue combination of
ingredients (which in the preferred embodiment are
crosslinked together to provide a matrix of those
components) provides a product that exhibits excellent

optical clarity, biocompatibility and bio-erodibility
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characteristics in both the traumatized and non-
traumatized eve of a human patient, as well as 1in a
patient suffering from dry eye. The gelatin shield
advantageously can be provided to the physician in a

5 substantially dehydrated form (about 10% by weight of
moisture, based on the total weight of the shield) and
hydrated immediately prior to use. The hydrated
shield, containing about 80% by weight of water, 1is
applied to the eye and dissolves at a controlled rate

10 under the prevailing physiological conditions of the
eye, leaving substantially no residue.

The term "bio-erodible" as used herein means that
the properly hydrated ophthalmic shield, under the
physiological conditions present in the eye, slowly

15 dissolves, eventually leaving no residue in the eye,
tyvpically over a period of from several hours to
several days. The bio-erodibility characteristics of
the shield can be adjusted by varying the degree of
cross-linking of the shield and/or varying the amounts

20 of gelatin, glycosaminoglycan and carboxymethyl
cellulose present in the shield.  Based upon the
teachings herein, those skilled in this field will Dbe
able to prepare the presently-described and clalmed
ophthalmic shields having a desired dissolution rate.

25 Medical grade gelatin is commercilially available
from a variety of sources, or can be prepared by
methods described in the literature. The gelatiln

employed in practicing thilis invention includes both

Type A, derived from an acid-treated precursor, or Type
30 B, derived from an alkali-treated precursor. Gelatin

used to practice this invention can be obtained by

partial hydrolysis of collagen derived from the skin,

white connective tissues or bones of animals.




CA 02211376 1997-07-18

WO 96/25145 PCT/US96/01914

10

15

20

25

30

Gelatin 1s advantageously emplovyed in
concentrations ranging from about 50 to about 90
percent by weight, based upon the total weight of
solids in the final product. Preferred concentrations
are 1n the range from about 75 to about 80 percent.

Glycosaminoglycans are well-known biopolymers,
generally characterized and described in the literature
as copolymers of alternating hexose and aldouronic acid
residues. These biopolymers, also commonly referred to
as mucopolysaccharides, are found in connective tissue
as the glycosylating polysaccharide chains of

proteoglycans. Glycosaminoglycaﬁs frequently are

present in their sulfated forms when not associated
with a proteoglycan molecule. Examples of
glycosaminoglycans include chondroitin sulfate,
dermatin sulfate, keratin sulfate, dermatan sulfate,
keratan sulfate, heparin sulfate, heparan sulfate and
hyaluronic acid. Chondroitin sulfate is a preferred
glycosaminoglycan that is well known, described in the
literature and commercially available.

Chondroitin sulfate will be broken down by the
complement of enzymes present in the normal eye,
leading to acceptable dissolution properties of the
ophthalmic shield. A primary function of the
chondroitin sulfate will be to protect the ocular
tissues against further trauma by inactivating enzymes
that can harm the tissues, such as metalloproteases
including collagenases, gelatinases, plasmin.
Moreover, the presence of chondroitin sulfate may aid

the re-epithelialization of the traumatized eve.

Chondroitin sulfate is advantageously emploved in

concentrations ranging from about 2 to about 36 percent

by weight, based on the total weight of solids in the
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final product. A preferred concentration is 1in the
range of from about 8 to about 15 percent by weight.

Carboxymethyl cellulose also is commercially
available in medical grade, typically as sodium
carboxymethyl cellulose. This biopolymer 1s water
soluble and, once the surrounding crosslinked matrix 1s
broken down, will be absorbed by the surrounding
rigsue. Thus, this material, too, contributes to the
desired dissolution properties of the ophthalmic shield
and its versatility for use in the dry, traumatized or
non-traumatized eye. Carboxymethyl cellulose 1s
advantageously employed in preferred embodiments as its
sodium salt in concentrations greater than 1% by
weight, and up to 40% or even more, based on the total
weight of solids in the final product. Preferably, the
carboxymethyl cellulose will be present in an amount
within the range of from about 5 to about 15 percent by
weight.

While not wishing to be bound by any specific
scientific theory, it is thought that the chondroitin
sulfate and carboxymethyl cellulose biopolymers present
in the ophthalmic shields of the invention function, 1in
part, to sequester several of the metal cations (for
example Fe and Ca cations) that are needed by, and
function as cofactors for, a number of the
metalloproteases that are present in elevated levels in
rhe traumatized eve. This sequestering of the
necessary cation cofactors inhibits the activity of the

proteases and avoids the unacceptably fast dissolution

of the ophthalmic shield -- a problem encountered with

some collagen-based shields when applied to traumatized
eves. Additionally, the chondroitin sulfate and
carboxymethyl cellulose biopolymers assist in the
healing of the traumatized eye Dby competing for the
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metal cations and thus deactivating the metallo-enzymes

normally released at the site of trauma to the eye,

which enzymes can attack healthy tissues if not
inactivated. Thus, administration of the shield can
reduce the damage that would otherwise be caused by
proteolytic enzymes and thereby speed healing of an
injured eve.

Other materials, such as fillers, can be included
in the gelatin-based ophthalmic shields of the present
invention. Examples of such fillers include, but are
not limited to, polysaccharides such as the natural and
modified agars, chitin, alginates and hydroxypropyl
methylcellulose (HPMC), as well as polyvinyl alcohol.
Such fillers can be incorporated in any amount which
does not adversely affect the desired optical claritvy,
biocompatibility or bio-erodibility characteristics of
the ophthalmic shield. Again, those skilled in this
field will ascertain appropriate amounts of such
materials based upon the desired physical
characteristics of the final product.

It can be desilirable to additionally incorporate an
effective amount of an anti-oxidant into the
formulation of the gelatin-based corneal shield, as
both chondroitin sulfate and gelatin can be susceptible
to oxidative breakdown. Antioxidants also will be
useful for protecting the matrix from free radicals
generated during gamma lrradiation (sterilization) of
the final product. Antioxidants suitable for use in
ocular preparations are per se known by and available
to those skilled in this field. Ascorbic acid is a
preferred antioxidant for use in the formulations
presented herein. About 1% by weight of ascorbic acid,
based on the total welght of solids in the final
product, is preferred.
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The gelatin-based corneal shields of the present
invention advantageously will be packaged for shipment
in a "dry" state, wherein the total moisture content is
about 10 to 15 percent by weight, based on the total
weight of the shield. The shield contains hygroscopic
materials, and reduction of the moisture content below
10 percent by weight typically'requires an extra, and
usually unnecessary, manufacturing step. The shields
will be fully hydrated prior to use by, for example,
soaking in a physiological saline solution, a BSS
(balanced salts solution), or in any of a number of
commercially-available ocular solutions. The fully
hydrated shield will comprise about 80% by weight of
water. ‘

Soaking the shield in Optisol® brand corneal
storage medium solution (a product of Chiron Vision

Corporation, Irvine, CA, USA; see U.S. Patent No.

5,104,787, Apr. 14, 1992, Lindstrom et al.,) is one

preferred method of rehydrating the inventive corneal
shields. This rehydration method (and the resulting
hydrated shield) can be used, for example, to promote

healing following excimer laser Kkeratectomy.

Optionally, a therapeutically active substance can
be incorporated into the gelatin-based shield. The
desired therapeutically active substance can be present
in the rehydration solution, whereupon the substance
will be incorporated into the shield during rehydration
and wlll be slowly released to the eye as the shield
dissolves. Alternatively, a therapeutically -active
substance can be present 1n, for example, the gelatin

solution used to manufacture the shield. Substances

that may be i1ncorporated into the gelatin-based shield
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include, but are not limited to, those drugs generally
used topically in ophthalmic indications, such as
antivirals, antibiotics, steroidal and non-steroidal
antiinflammatory agents, mydriatics, growth factors,
anesthetics, analgesics and the like. For example,
pilocarpine, tobramycin, gentamicin, dexamethasone,
flurbiprofen, lidocaine and diclofenac can be
incorporated into the gelatin-based shield of the
present invention.

One possible use of the gelatin-based ophthalmic
shield of the present invention is the treatment of
traumatized or dry eyes of human patients. Application
of the ophthalmic shield following excimer laser
keratectomy surgery, or for treatment of dry eye, are
particularly preferred applications of the inventive
gelatin shield. In addition to the benefits discussed
above, the shields provide, for example, comfort for
post-surgical, post-traumatic and non-traumatic ocular
conditions by providing a barrier film that temporarily
separates the compromised ocular surface from eyelid
movements. The dissolution of the shield provides a
lubricating layer while normal healing occurs.

Methods for the manufacture of ophthalmic shields
have been described in the literature, and the
presently-described shields can be manufactured via
such known procedures. For example, a sterile solution
(in water for injection) of gelatin, sodium
carboxymethyl cellulose, ascorbic acid (sodium salt)

and chondroitin sulfate can be prepared. The solution

(at a desired total solids concentration) is placed
into contact lens molds and dried in an environment
where temperature and humidity are controlled, for

example at about 15-30° C and about 20-80% relative

humidity. The resulting solid shields then are
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crosslinked by any of a number of per se known

crosslinking methods. The shields can be crosslinked

by, for example, chemical, UV light or vacuum-heat

crosslinking methods. Following the desired extent of

crosslinking, the shields are removed from the molds

and packaged. Sterilization of the packaged product,

for example via gamma radiation, is desirable.

The invention is illustrated by the following

example:

EXAMPLE

A first solution is prepared containing high bloom

bone gelatin, sodium carboxymethyl cellulose and

ascorbic acid (from the sodium salt)

in water for

injection. A second water for injection solution of

chondroitin sulfate is prepared, and the two solutions

are combined to vield a solution having a total solids

concentration of 2%, and such that on drying the

solution yields a gelatin concentration of 79%, sodium

carboxymethyl cellulose 10%, ascorbic acid sodium salt

1% and chondroitin sulfate 10%. The combined solutions

are then sterilized by passage through a 0.2y filter.

The sterile solution is placed into contact lens

molds having a base curve of 9.0 mm and a diameter of

14.5 mm. The solution is allowed to dehydrate 1in a

vibration-free environment under controlled temperature

(22° +/- 1° C) and humidity (40-45%)

conditions. After

approximately 48 hours, the total molsture content of

the shields has reduced to about 15% by welght,

whereupon the shields, still in the molds, are

subjected to a vacuum-heat crosslinking procedure.

Crosslinking is carried out under an inert (N,)

atmosphere at less than 1 mm of mercury and at a

temperature between about 105 and 125° C. Crosslinking

for 6-8 hours produces a shield tha

pu—

- ¢

when hydrated and
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placed in the eye of a patient, dissolves within
approximately 12 to 14 hours.

The shields, in the form of a contact lens-shaped
thin membrane, are removed from the molds and packaged.

5 Sealed packages are sterilized via gamma radiation.
The resulting shields exhibit excellent physical
properties.

Those skilled in the art, based upon the foregoing
discussion, will recognize that variations to both the
10 formulation and the processing conditions can be made
without departing from the scope of the appended
claims. The amounts of glycosaminoglycan and
carboxymethyl cellulose can be selected, as can the
crosslinking method and time, so as to provide a shield

15 having the desired dissolution and other physical
properties.
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CLAIMS

1. A bilo-erodible ophthalmic shield, comprising a
crosslinked matrix comprised of gelatin, a glycosaminoglycan

and carboxymethyl cellulose.

2 . A blo-erodible ophthalmic shield of claim 1,
wherein the gelatin is present in a concentration ranging

from 50 to 90 percent by weight.

3. A blo-erodible ophthalmic shield of claim 2
wherein the gelatin is present in a concentration of 75 to

80% by weight.

4 . A bilo-erodible ophthalmic shield of claim 1,
wherein the glycosaminoglycan is chondroitin sulfate and 1S

present 1n a concentration ranging from 2 to 36% by weight.

5. A bio-erodible ophthalmic shield of claim 4,
wherein the chondroitin sulfate is present in a

concentration of 8 to 15% by weight.

6. A bio-erodible ophthalmic shield of claim 1,

further comprising an antioxidant.

7. A bilo-erodible ophthalmic shield of claim 6,

wherein the antioxidant is ascorbic acid.

8 . A bio-erodible ophthalmic shield of claim 4,
wherein the carboxymethyl cellulose is present in a

concentration of 5 to 15 percent by weight.

therapeutically active substance.

10. A bio-erodible ophthalmic shield of claim ©

wherein the therapeutically active substance is a member

TN TR NS SO ¢ TR L H TR Yo
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selected from the group consisting of antiviral agents,
antibilotic agents, steroidal and non-steroidal anti-
inflammatory agents, mydriatic agents, growth factors,

anaesthetic agents and analgesic agents.

11. A bio-erodible ophthalmic shield comprising a
crosslinked matrix comprised of 50-90% by weight of gelatin,
2-36% by weight of chondroitin sulfate and at least 1% by
weight of carboxymethyl cellulose.

12. A use of a bio-erodible ophthalmic shield
comprising a crosslinked matrix comprised of gelatin,
glycosaminoglycan and carboxymethyl cellulose for treating a

traumatized eye of a patient.

13. The use of claim 12, wherein the ophthalmic shield
comprises a crosslinked matrix comprised of 50-90% by weight
of gelatin, 2-36% by weight of chondroitin sulfate and at
least 1% by weight of carboxymethyl cellulose.

14. The use of claim 12, wherein the ophthalmic shield
further comprises for those in need thereof,
therapeutically-effective amount of a therapeutically active
substance selected from the group consisting of antiviral
agents, antibiotic agents, steroidal and non-steroid anti-
inflammatory agents, mydriatic agents, growth factors,

anaesthetic agents and analgesic agents.

15. A use of a bio-erodible ophthalmic shield that is
comprised of a crossiinked matrix comprising 50-90% by
welght of gelatin, 2-36% by weight of chondroitin sulfate
and at least 1% by weight of carboxymethyl cellulose for

reducing proteolytic damage to a traumatized evye.

16. A use of a bio-erodible ophthalmic shield that
comprises a crosslinked matrix comprised of gelatin,
glycosaminoglycan and carboxymethyl cellulose for promoting

wound healing following excimer laser keratectomy.
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17. The use according to claim 12, wherein the
crosslinked matrix comprises 50-90% by weight of gelatin, 2-
363 by weight of chondroitin sulfate and at least 1% by
weight of carboxymethyl cellulose.

18. A Dbilo-erodible ophthalmic shield prepared by
crosslinking a dehydrated solution comprising gelatin, a

glycosaminoglycan and carboxymethyl cellulose.

19. An ophthalmic shield according to claim 18,

wherein the glycosaminoglycan is chondroitin sulfate.

20. The use of a bio-erodible ophthalmic shield
comprising a crosslinked matrix comprised of gelatin,
glycosaminoglycan and carboxymethyl cellulose to treat a

traumatized eye of a patient.

21. The use of claim 20, wherein the ophthalmic shield
comprises a crosslinked matrix comprised of 50-90% by welght
of gelatin, 2-36% by weight of chondroitin sulfate and at
least 1% by weight of carboxymethyl cellulose.

22. The use of claim 20 or 21, wherein the ophthalmic
shield further comprises for those in need thereof, a
therapeutically-effective amount of a therapeutically active
substance selected from the group consisting of antiviral
agents, antibiotic agents, steroidal and non-steroid anti-
inflammatory agents, mydriatic agents, growth factors,

anaesthetic agents and analgesic agents.

23. The use of a bio-erodible ophthalmic shield that
is comprised of a crosslinked matrix comprising 50-90% by
welght of gelatin, 2-36% by weight of chondroitin sulfate
and at least 1% by weight of carboxymethyl cellulose to

reduce proteolytic damage to a traumatized eve.

24. The use of a bio-erodible ophthalmic shield that
comprises a crosslinked matrix comprised of gelatin,

glycosaminoglycan and carboxymethyl cellulose to promote
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wound healing following excimer laser keratectomy.

25. The use of claim 20, wherein the crosslinked
matrix comprises 50-90% by weight of gelatin, 2-36% by
weight of chondroitin sulfate and at least 1% by weight of
carboxymethyl cellulose.
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