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DESCRIPTION-

A MEDICAMENT FOR TREATING ANTERIOR EYE DISEASE COMPRISING

REBAMIPIDE AND A TEAR-RETAINING AGENT

TECHNICAL FIELD
[ 0001]

The present invention relates to a medicament for the
treatment of an anterior eye disease comprising rebamipide

and a tear-retaining agent or an artificial tear.

BACKGROUND ART
[ 0002]

The surface of the cornea ér conjunctiva of patients
suffering  from anteriof eye diseases inclqding corneal
diseases and -conjﬁnctival diseasesv such as dry eyé is
damaged due to various reasons. In particular, ‘various
factors in dry eye such as decreased fear volume or tear

evapbration can cause eye dryness (so-called "dry eye") and

‘damage to the eye. Thus, dry eye has a risk of causing

corneal ulcer or visual loss if left untreated, and various
therapies are clinically used. Methods for curing the
lesions caused by dry eye include the following three

types; medical therapies, punctal plugs, and surgeries. A

‘drug having a tear-retention capacity such as sodium
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hyaluronate, a drug which .increases the conjunctival mucin
level such as diquafosol tetrasodium, and an artificial
tear mimicking the composition of natural tears aré'used
for the medical therapy of dry eye.
[0003]

Recently, rebamipide (2-(4—chlorobenzoylamino)-3¥
(2 (1H) ~quinolin-4-yl] propionic acid) which promotes mucin
secretion from corneal epitheliél cells and conjunctival
goblet cells and proliferation of goblet cells was
developed as a ﬁovel drug based on a novel mode of action.
Rebamipide cures damages on‘thé surface‘of‘the cornea and
cénjunctiva and alleviates subjective symptoms in dry eYe
by promoting mucin secretion from corneal epithelial cells
and cdnjunctival goblet cells to stabilize the tear fluid
and improving corneal epithelial damage (Patent Reference
1).
[0004].

Sodium hyaluronate which assists tear retention and

improves damages on the cornea is commercially available as

_Hyalein® 0.1 $ and 0.3 % (Santen Pharmaceutical Co., Ltd.).

[0005]

Many ‘artificial tear productions which mimic the
composition of natural teérs for improving dryness of the
eye, foreign body sensation and the like are commercially

available.
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[0006]

There is no report that anterior eye diseases such as
dry eye are/were treated with a combination of rebémipide
or a salt thereof and an agent having a tear retention

capacity or an artificial tear.

PRIOR ART DOCUMENTS
[0007]

[Patent Reference 1] WO 1997/013515

SUMMARY OF INVENTION
[ooos]»

Evaluating thé utility of such combination of
rebamipide having the novel actiqn or a salt thereof and a
tear-retaining agent or an artificial tear as a medicament
fdr tﬁe treatment of aﬁterior eye diseases is an absolutely
attractive issue.

[0009]

The present inventors have intensively studied the

possibility 6f developing a combination of rebamipide and a

tear-retaining agent or an artificial tear as a medicament

for the treatment of anterior eye diseases such as dry eye,

and have found that the tear retention capacity at the
ocular surtace and the improvement of corneal epithelial

damage can be enhanced by such combination. Based upon the
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new findings, the present invention has been completed. It

-was demonstrated that such combination of rebamipide and a

tear-retaining agent markedly' enhance the tear retention

‘capacity at the ocular surface and the improvement of

corneal epithelial damage. The detail of the experimental
methods and the result will be described in the section of
the pharmacological experiments below. Fufthermdre, the

present medicament for the treatment of an anterior eye

disease can also be conveniently used for the prevention of

dry eye aﬁd the treatment of diseases beésides dry eye.in
which the cornea or’conjunctiva is damaged.
[0010])"

~ The present' invention encompasses the following
aspects.

[1] A medicament for the treatment of an anterior eye
disease comprising a combination of rebamipide or a salt
thereof, and a tear-retaining agent or an.artificial tear.
[0011]

[2]-A‘medicament for the treatment of an antérior eye
disease comprising a combination of rebamipide or a salt
thereof, and a tear-retaining égent or an artifigial tear,
wherein the effect of each ingrediént is . mutually
supplemented and/or enhanced;v
[0012]

[3] The medicament for the treatment of an anterior
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eye disease described in [1] or [2] comprising a
combination of rebamipide or a salt thereof, and a tear-

retaining agent.

'[0013]

[4] A medicament for the treatment of an anterior eye
disease comprising rebamipide or a Sait .thereof in a
combination with a tear-retaining agent.

[0014]

[5] The medicament for the treatment of an anterior
eye disease described in [3] vor [4] wherein the tear-
retainingégent is hyaluronic acid or a salt thereof, or
chondroitin sulfuric acid or a salt thereof.

[0015]

. [6] The medicament for the treatment of an anterior
eye diseaée described ih any -one of [1] to [5] whefein the
anterior eye disease is a corneal disease or a conjunctival
disease.

[7]1 The medicament for the treatment of aﬁ anterior

eye disease described”in"any one of [1] to [5] wherein the

anterior eye disease is dry eye.

[0016]

[8] An ophthalmic solution Comprisihg rebamipide or a
salt thereof, and hyaluronate.
TOOT7T

[9] The ophthalmic solution described in [8] further
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comprising a zinc compound.

[10] The ophthalmic solution described in [9]vwherein
the zinc compoundbis zine chloride and/or zinc sulfate.
[0018]

[11] The ophthalmic solution described in any one of
[8].to [10] further_com?rising a solubiliéer, an amino.acid,
and a buffer.

[12].The‘ophthalmic solution described in any one of
[8] to [11] further comprising an isotonic ‘agent. |
[0019]

[13] The ophthalmic solution described in any one of
[8] to [12]'whefein.the pH is 7 to 9.

[0020]

| [14] The'ophthalmic solution described in [12] or [13]
wherein the concentration of the =zinc compound is
0.000001 % (w/v) to 0.0001 % (w/v) in terms of the
concentration of zinc.
[0021].

[15] The ophthalmic solution described in any one of
[8] to [i4] wherein the concentrations of rebamipide and
hyaluronate are 1 (w/v) to 3 % (w/v) and O.lk(w/v) to 0.3 %.
(w/v), respectively. |
[0022]

[{16] A method for the treatment of an anterior eye

disease comprising administrating a combination of
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rebamipide or a salt thereof, and a tear-retaining agent or
an artificial tear to a patient in need of such treatmént.
[0023] ‘

(171 A combiﬁation of rebamipide or a salt thereof,
and a teaf—ret;ining agent or an artificial tear for the

treatment of ‘an anterior eye disease.

BRIEF DESCRIPTION OF DRAWINGS

[0024]

Fig.vl shows a graph of the retained tear‘volume for
each solution of the test compounds in Pharmacological
Experiment 1.

Fig. 2 shows a graph of the éorneal‘epithelial damage
(scores) for each solution of the test. compounds in
Phérmacological Experiment 1.

Fig. 3 shows a graph of the retained tear &olumé‘fOr
each solution of the test compounds in Pharmacological'
Experiment 2.

Fig. 4 shows a graph of the corneal epithelial damage
(scores) for each solution of the test éompounds in
Pharmacological Experiment 2.

Fig. 5 shows a graph of the retained tear volume for
each solution of the test compounds in ’Pharmacological
Eipéf‘m“éﬁé“i .

Fig. 6 shows a graph of the corneal epithelial damage
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(scores) for each solution of- the test compounds in

- Pharmacological Experiment 3.

DESCRIPTION OF EMBODIMENTS
[0025]
The present invention provides a medicament for the

treatment of anterior eye disease(s) such as dry eye

‘comprising a combination of rebamipide or a salt thereof,

and a tear-retaining agent or an artificiai teaf( wherein
the effect of»eaCh ingredient can be mutuallyisupplemented
and/or'enhaﬁced,

[0026]

For the treatment of an anterior eye disease,
rebamipide or.a salt theredf, and a tear-retaining agent of
an.artificial tear may be combined'énd administrated as a
single formulatioﬁ (i.e., a drug combination), or may be
Separatély formulated and separately administrated (i.e., a
combined administration).

As the salt of rebamipide, a thsiologically or
bharmaﬁeutically acceptable salt of rebamipide can be ﬁsed.
Examples of the salt include a salt formed with a typical
base such 'as sodium hydroxide, potassium hydroxide,
trometamol (tris[hydroxymethyl]aminomethane), monoethanol -
amine, diethanolamine, triethanolamine, diisopropanolémine,

meglumine or the like.
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[0027].

The tear-retaining agent'may be in a form of a salt.
Exampléébof the salt include a salt of an inorganic acid
with a base such as sodium and pbtassium, in particular, a
sodium salt is preferable.

[0028]

_Thé present invention is characterized by using the‘
combination of rebamipide or a salt thereof, and a tear-
rétaining agenf or ah artificial tear_for the treatment of
énjanterior eye disease. - The teér—retéining agent used
herein is not limited to a spécific one as long as it has a
tear-retention capacity or a tear-supplementation capacity
and is useful for the treatment of‘an antérior eye disease.
Examples of the 'tear-retéinihg agent include sbdium
hyaluronate,:éodium chondroitin sulfate and the 1like, énd
in particular, sodium hyaluronate which is already

commercially available is preferable. These tear—retaining

agents, as a matter of course, may or may not be in a form

.0of a salt or ester.

The artificial tears comprise ingredients which are

similar to those of natural tears. Various artificial

tears which can be utilized for the present invention are

commercially available.
[00297

For carrying out the present invention, rebamipide or
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a salt thereof, and a tear-retaining agent or an artificial

tear may be combined to a single formulation, or may be

formuiated to separate formulations. These formulations
can be prepared by using a conventional‘technigue in the
art without requiring any special technique. The preferred
mddes of administration include topicél administration, and
the preferred dosage forms include an . .eye drop, eye
ointment and the like.

[0036]

Rebamipide or a salt thereof, and a tear-retaining
agent or an értificial tear can be sepaiately formulated
according to. a well-known technique. For examplé,
formulations of rebamipide disclosed in WO 2009/154304, WO
2008/050896 and WO 2006/052018, or commercially available
rebamipide products can be used for the present invention.
The formulation of a tear-retaining agent or an artificial

tear can be prepared by reference to the above-mentioned

patent publications. Cdmmercially available Hyalein®
(Santen Pharmaceutica1  Co., Ltd.), _Chondrbn? (Kaken
Pharmaceutical Co., Ltd.), and Tearbalance’ (Senju
Pharmaceutical Co.,thd.) which havé been already on the

market as a medicament for the treatment of an anterior eye
disease may be used as the formulation of a tear-retaining
agent—éf;aﬁ—éfETfIEfal tear.

[0031]
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The formulations comprising rebamipide or a salt
thereof, and a tear-retaining agent or an artificial tear
can be prepared according to well-known techniques; ,When
the formulation is in a form of an eYe drop, a zinc
compound such as zinc chloride and * zinc sulfate; a
solubilizer such as polyﬁinylpyrrolidone; an amino acid
éuch as Meglumine; an isotonic ‘agent such as sodium

chloride, concentrated glycerin and the like; a buffer such

as sodium phosphate, sodium acetate, boric acid and the.

like; a surfactant sﬁch as poiyoxyethYlene sorbitan

monooleate, polyoxyl 40 stearate, - polyoxYethyléne'

-hydrogenated caster oil and the like; a stabilizer such as

- sodium citrate, sodium edetate and the like; a suspending

agent such as polyvinyl alcohol; a pH adjusting agent such
as 'hydfochloric acid, sodium hydroxide and the like; a
preservative such as benzalkonium chloride, paraben, zinc
and the 1like may be used. if needed. :The pH of the
formulation should be in an ophthalmologically acceptable
range, énd preferably in the range of 4 té 9, more
preferably 7 to 9. When the present invention is prepared
invan ophthalmic solution comprising a zinc compound, the

concentration of the zinc compound is 0.000001 % (w/v) to

e

0.0001 % (w/V), preferably 0.000003 % (w/v) to 0.0001 $%
(w/v) in terms of the concentration of zinc. Non-limiting

examples of the formulation will be described in the



10

15

20

25

WO 2013/065866 PCT/JP2012/078769

12

section of working examples below.
[0032]

The dosage of rebamipide or a salt thereof, and a
tear-retaining agents or an artificial tear will be
determined accOrding to thebsymptoms, ages of the patients,
the dosage form, the route of administratioh and the 1like.
For example, rebamipide is  topically administrated in a
daily dosage of 0.2 to 8 mg per one eye in a single shot or
divided shots of several timeé, preferably 4 ﬁQ;6 times a
day. The - dosage of the teér—retaining agent cah vary
depending on the type of ' the ‘agent, and should be
determined based on the standard dosage which is clinically
used, théh can be thionally adjusted depending bn the
objective symptoms and the like. The daily dosage is from
20.to 2000 ug.per one eye in a single shot or divided.shots
of several times. For example, the daily ddsage of 100.to
1500 pg for sodium hyalufonate"is generall? employed,
howevgr, the dosage may be optionally adjusféd depending oh
the objective symptoms and the like. The dosage of other
tear-retaining agents can be determined similarly. These
dosages are employed when rebamipide or a salt thereof, and
a tear-retaining agent or. an ‘artificial tear » are
administrated as a combined administration. When
rebamipide and a tear-retaining agent or an artificial tear

are combined to a single formulation, the composition rate
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of each ingredient in the formulation is adjusted so that
the daily amount for topicél administration is equal to or
less than the amount of each ingredienﬁ described above,
and the formulation is topically administrated in a single
shot or divided shots of sevefal times daily.
[0033]

When the present invention is ©prepared in an

ophthalmic solution comprising rebamipide and hyaiuronate,

the concentrations of rebamipide and hyaluronate aré 1

(w/v) to 3 % (w/v) and 0.05 (w/v) to 0.4 % (w/v),

[

(w/v), respectively.

EXAMPLES
[0034]

Hereinafter, the present invention is illustrated by

the = following - examples of  the formulations  and

pharmacological experiments, but should not be donstrued to
be limited thereto. |

A typical example of an eye drop in the present
invention comprising rebamipidé or a salt thereof, and a
tear-retaining agent is shown bele.
[0035] |

Formulation Example 1

To . a solution of sodium hyaluronate (0.1 g), polyvinyl
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alcohél (1 g), sodium chloride (0.8 g) and sodium citrate
(0.2 g) in purified water (g.s.) was added rebamipide (2 g),
and then purified water was added thereto to prepare 100 mL
of a suspension.

[0036]

Formulation Example 2

Rebamipide (20 g), polyvinylpyrrolidone (30 g),

meglumine (42 g), boric acid (10 g), zinc chloride (0.00104

g), sodium hyaluronate (1 g), and glycerin (12 g) were

dissolved in purified water (g.s.), and then purified water
was further added thereto to prepare 1000 mL of 'a solution.
[0037]

Formulation Example 3

Rebamipide (20 g), polyvinylpyrrolidone (30 g), meglumine

(42 g), boric acid (10 g), zinc chloride (0.001456 g),

sodium hyaluronate (1 g), and glycerin (12 g) = were
dissolved in purifiéd water (g.s.), and then purified water
was further added thereto to prepare 1000 mL of a solution.

[0038]

‘Formulation Example 4

Rebamipide (20 g), polyvinylpyrrolidone (30 g), meglumine

(42 g), boric acid (10 g), zinc chloride (0.00208 g),

sodium hyaluronate (1 g), and glycerin (12 g) were

dissolved in purified water (g.s.),; and then purified water

was further added thereto to prepare 1000 mL of a solution.
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[0039]

Formulation Example 5

Rebaﬁipide (20 g), polyvinylpyrrolidone (30 g), meglumine
(42 g), boric acid (10 g), zinc chloride (0.00208g), and
sodium hyaluronate (1 g) were dissolved in purified water
(g.s.), and then purified water was further édded thereto
to prepare 1000 mL of a solution;

[0040]

The antimicrobial effectiveness tests according to the

Japanese Pharmacopoeia and the US Pharmacopoeia were
carried out using Formulation Examples 1, 3 and 4, and the
results were all acceptable.

[0041]

Pharmacological Experiment 1

To evaluate the efféct of a combination of rebamipidé
and a tear;retaining agent or ‘an -arti%icial tear,
rebaﬁipide .énd sodium. hyaluronate were administrated in
combiPation ‘to a mouse model for dry eye, and the tear
volume'at_the ocular surface was measured and the corneal
epithelial damage was evaluated.
[0042]
(Solution of_the test compound)

Rebamipide was administrated‘as a 2 % rebamipide eye
drop (an eye drop comprising 2 % rebamipide). Sodium

hyaluronate was administrated as Hyalein Mini® ophthalmic
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solution 0.1 % (an eye drop comprising a 0.1 % sodium
hyaluronate solution).
[0043]
(Control model gréup)

One control model group was used as non dry eye group. -
[0044]

(Dry eye model group)

Dry eye model groups were used as four groups: i.e.,
"non-treatment" group, "rébamipide—treated" group, "sodium
hyalufonate-tfeated" group .and ."rebamipide + sodium
hyéluronate—treated" group.

[0045] |
(Preparation of a mouse model for dry eye)

The mouse“modél” for dry eye was pfepared. by aaily
subcutaneous administration of a solution of scopolamine (a
parasympatholytic) in saline to C57BL mice in a dose of 0.5
mg/0.1 mL/individual for four times per day;

[0046]
(Mode of administration)

Daily, 2 pl of each drug solution for bne eye was
topically administrated to the mice of the "2 % rebamipide-
treated" group (4 times/day), "0.1 % sodium hyaluronate-
treatedﬁ group (6 times/day), and "2 % rebamipide (4

times/day) + 0.1 % sodium hyaluronate (6 times/day)-

o\°

treated" group. For the combination administration, 0.1
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sodium hyaluronate was administrated at bleast 5 minutes
after the administration of 2 % rebamipide.

[0047]

(Measurement of Tear Volumes)

The tear volumes were measured as an index of a tear-
retention capacity by the'phehol red thread test. At the
sixth day from the beginning of the administration of the
test compound solution, a cotton thread was placed in the

temporal conjunctiva of the mouse, and the tear volume 10

‘minutes  after the topical administration  was measured for

30 seconds.

The tear volume (mm) was defined as the length of the

- part of the cotton thread where color changed by the tear.

[0048]
(Evéluation of Corneal Epithelial Damage)

Corneal epithelial damage was evaluated by appiying

‘sodium fluorescein under a blue filter. At the sixth day

from the beginning of the védministration of the test
compound solution, 1 ul of 1 % sodium fiuorescein solution
was topically applied to the eye, and then the eyes were
washed with saline. The degree of corneal staining was-
graded as 0 to 9.

[0049]

(Result)

The results are shown in Figures 1 and 2.
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[0050]
(Discussion)
As shown in Figure 1, the tear volume of the
"rebamipide + sodium hyaluronate-treated" group was

significantly higher than those of thé "rebamipide—tfeated"
group and the "sodium hyaluronate-treated" group.
Furthermore, aé shown in Figure 2, the corneal epithelial 
démage in the "rebamipide + sodium hyalurona;e—treatedﬁ
group was significanfly improved when compared to the "non-
treated"” group. Thése . results demonstrate that the

combination of rebamipide and sodium hyaluronate provides

superior tear retention and ‘marked improvément of the

corneal epithelial damages.
[0051]

Pharmacological Experiment 2

In the same manner as Pharmacological Experiment 1, a
drug combinatibn of rebamipide and sodium hyaluronaté'was
administrated, and the tear‘volume at the ocular surface
was measured and the corneal epithelial damage was
evaluated.

[0052]
(Solution of the test compound)

(-3

Rebamipide was administrated as a 2 % rebamipide eye

drop (an eye drop comprising 2 % rebamipide). Sodium

hyaluronate was administrated as Hyalein Mini® ophthalmic
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solution 0.1 % (an eye drop comprising a 0.1 % sodium
hyalurbnate solution). As for the administration of a drug
combination, the drug combinétion prepared in Formulation
Example 4 was used.
[0053]
(Control model group)

One control model group was used as non dry eye group.

[0054]

(Dry eye model group)

Dry eye model groups were used as four groups: i.e.,
ﬁnoh—treatment" group, "rebamipide-treated" group; "sodium
hyaluronate-treated" group and ‘"rebamipide + sodium
hyaluronate-treated" group (using the drug combination
prepared in Formulation Example 4) .

[0055]
(Preparation of a mouse model for dry eye)

The mousé model for dfy eye was prepared by daily
subcuﬁaneous administration of a solution of scopolamine (a
parasympatholytic) in saline to C57BL mice in é dose of 0.5
mg/0.1 mL/individual for four times per day.

[0056]
(Mode of administration)
Daily, 2 nl of each drug solution for ‘one eye was

topically administrated to the mice of the "2 % rebamipide-

treated" group (4 times/day), "0.1 % sodium hyaluronate-
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treated" group (6 times/day), and "rebamipide + sodium
hyaluronate—treaﬁed" group (4 times/day).

[0057]

(Measurement of Tear Volumes)

The tear volumes were measured as an index of a tear-
retention capacity by the phenol red thread test. At the
sixthiday-from thé beginning of the administration of the
tes#'compound solution, a cotton thread was placed in the

temporal conjunctiva of the mouse, and the tear volume 10

minutes after the topical administration was measured for

‘30 séconds.

The tear volume (mm) was defined as the length of the
part of the cotton thread where color changea by the tear.
[0058]

(Evaluation of Corneal Epitheiial Damage)
Corneal epithelial damagé was evaluated'by'appIYing

sodium fluorescein under a blue filter. At the sixth day

from the beginning of the administration of the test

compound solution, 1 pl of 1 % sodium fluorescein solution

was topically applied to the eye, and then the eyes were

washed with saline. The degree of corneal staining was

graded as 0 to 9.

[0059]
Result)

The results are shown in Figures 3 and 4.
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[0060]
(Discussion)
As shown in Figure 3, the tear volume of the
"rebamipide + sodium hyaluronate-treated" group was

significantly higher than that of the "non-treated" group.
Fdrthermore, éé shown in Figure 4, the corneal epithelial
damage in the "rebamipide + sodium hyaluronate-treated"
group was significantly improved when compared to the "non-

treated" group. These results demonstrate that the drug

combination of rebamipide and sodium hyaluronate provides

superior tear retention and marked improvement of the
corneal epithelial damages.

[0061]

Pharmacological Eggerimént 3

To evaluate the utility of a combination of rebamipide
and 'a‘ téar—reﬁaining agent or ‘an artificial tear,
rébamipide and sodium hyaluronate were administrated in
combination to a tear deficient rat modél, and the tear
volume Was measured and the corneal epithelial damage was
evaluated. The tests were carried out in ’single
administratibn and repeated administration.
[0062]
(Solution of the test coﬁpound)

Rebamipide was administrated as a 2 % rebamipide eye

(]

drop (an eye drop comprising 2 % rebamipide). Sodium
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hyaluronate was administrated as Hyalein Mini® ophthalmic
solution 0.1 % (an eye drop comprising a 0.1 % sodium
hyaluronate solution) .

[0063]

(Control model group)

One control model group was used as non-decreased tear

volume group.

[0064]

(Tear deficient rat modéi)

Tear deficient rat model groups were used ‘as four
groups: i.e., "non—treatment". group, "rebamipide-treated"
group, "sodium hyalufonaﬁé—treated" group and "rebamipide +
sodium hyaluronate-treated" group.

[0065]
(Preparation of a tear deficient rat model)

Capsaicin (50 mg/kg) was administered to a 4-day-old
Wister/ST rat, and‘4 weeks later the raﬁ was used as a tear
deficient rat model.

[0066]
(Mode of administration)

For the single administration test, 5 pl of each drug
solution for one eye was topically administrated to the
rats of the "2 % febamipide-treated" group, "0.1 % sodium

hyaluronate-treated" group, and "2 % rebamipide + 0.1 %

" sodium hyaluronate-treated" group. For the combination
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administration, 0.1 % sodium hyaluronate was administrated
5 minutés after the administration of 2 % rebamipide.

For the repeated administration test, 5 ul of each
drug solution for.one eye wés topically administfated to

the rats of the "2 % rebamipide-treated" group (4

times/day), "0.1 % sodium hyaluronate-treated" -grou (6
P

o

times/day), and "2 % rebamipide (4 times/day) + 0.1

sodium hyaluronate (6 times/day) -treated" group. For the

combination administration, 0.1 % sodium hyaluronate was

administrated at least 5 minutes after the administration
of 2 % rebamipide.

[0067]

(Measurement of Tear Volumes)

The tear volumeé'wére measured as an index of a tear-
retention capacity by Schirmer's test. A schirmer paper
(1;5bmm) was placed in the inferior conjunctiva of the rat,
and the tear volume waS'neasured for one minute.

[0068]
(Evaluation of}Corneal Epithelial Damage)

Corneal epithelial damage was -evaluated by sodium
fluorescein under a blue filter. At_the.tenth day from the
beginning of the administration of the test compound
solution, 1 pl of 1 %. sodium fluorescein solution was
€6pically applied to the eye, and then the eyes were washed

with saline. The degree of corneal staining was graded as
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0 to 9.
[0069]"
(Result)

The results are shown in Figures 5 and 6.

[0070]
(Discussion)

As shown in Figure 5, for the single administration
test, the tear volumes of—the—"rebamipide—+"sodium
hyaluronate-treated" group ‘and the "sodium hyéluronate-
treated".grbup were significantly higher than that of the
"non-treated" group; For the repeated administration test,
the tear volumes of the "rebamipide + sodium hyaluronate-
treated" group, the "sodium hyaluronaté—treated" group and
the “rebamipide-treated"‘group" were signifiéanﬁly higher
than that .of the ‘"non—treated" gréﬁ?. Furthermore, as
shown in Figure 6, the corneal epithelial damage in the

"rebamipide + sodium hyaluronate-treated" group was

significantly improved ‘when compared to the "non-treated"

group. These results demonstfate that the combination of
rebamipidé -and sodium hyaluronate provides rapid-acting
tear retention and mafked” improvement of the corneal
epithelial damages.

INDUSTRIAL APPLICAB ILITY

Too7IT

A combination of rebamipide and a tear-retaining agent
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such as sodium hyaluronate or an artificial tear provided
superior tear retention and marked improvement éf the
cofneal epithelial damages. Thus, the present combinatioﬁ
of rebamipide and a tear-retaining agent such as sodium
hyaluronate or an artificial tear is wuseful for the

i

treatment of an anterior eye disease such as dry eye.
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CLATIMS
1. A medicament for the treatment of an anterior eye

disease comprising a combination of rebamipide or a salt

thereof, and a tear-retaining agent or an artificial tear.

2. A medicament for the treatment of an anterior eye
disease comprising a combination of rebamipide‘or a salt
thereof, and a tear-retaining agent or an artificial tear,
wherein the. effect ‘of each ingredient is mutually

supplemented and/or enhanced.

3. The medicament for the treatment of an anterior eye
disease of claim 1 or 2 comprising a combination of

rebamipide or a salt thereof, and a tear—retaining agent.

4, A medicament for the treatment of an anterior eye
disease comprising rebamipide or a salt thereof in a

combination with a tear-retaining agent.

5. The medicament for the treatment of an anterior eye
disease of claim 3 or 4 wherein the téar—retaining agent is
hyaluronic acid or a salt thereof, or chondroitin sulfuric

acid or a salt thereof.

6. The medicament for the treatment of an anterior eye
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disease of any one of claims 1 - 5 wherein the anterior eye

disease is a corneal disease or a conjunctival disease.

7. The medicament for the treatment of an anterior eye
disease of any one of claims 1 - 5 wherein the anterior eye

disease is dry eye.

8. An ophthalmic solution comprising rebamipide or a salt

thereof, and hyaluronate.

9. = The ophthalmic solution of claim 8 further comprising

a zinc compound.

10. The ophthalmic solution of claim 9 wherein the zinc

compound is zinc chloride and/or zinc sulfate.
11. The ophthalmic solution of any one of claims 8 to 10
further comprising a soclubilizer, an amino acid, and a

buffer.

12. The ophthalmic solution of any one of claims 8 to 11

further comprising an isotonic agent.

13." The ophthalmic solution of any one of claims 8 to 12

wherein the pH is 7 to 9.
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14. The ophthalmic solution of claim 12 or 13 wherein the

concentration of the zinc compound is 0.000001 % (w/v) to -

0.0001 % (w/v) in terms of the concentration of zinc.

15. The ophthalmic sgolution of any one of claims 8 to 14

wherein the concentrations of rebamipide and hyaluronate

“are 1 (w/v) to 3 %v (w/v) and d.l (w/v) to 0.3 % (w/v),

respectivély.



