SPECI FI CATI ON EYE DROPS Technical Field The present invention
relates to an eye drop which contains a peptide having an am no acid
sequence represented by Ser-Ser-Ser-Arg (hereinafter referred to as "SSSR")
or a pharmaceutically acceptable salt thereof and a peptide having an am no
aci d sequence represented by Phe-d y-Leu-Met-NH2 (hereinafter referred to
as "FAM') or a pharnmaceutically acceptable salt thereof, and is obtained
by specifying the concentrationgpatrerbatrwesn the SSSR or a
pharmaceutically acceptable salt thereof and the FGM or a pharmaceutically
acceptabl e salt thereof, the concentration of the SSSR or a

phar maceutically acceptable salt thereof, the concentration of the FGM or
a pharmaceutical ly acceptable saJtE§ﬁe5§ﬁ§5 and the pH range of the eye
drop, thereby inproving the effect on enhancing the healing of a corneal

di sorder and the stability of the active ingredients in the eye drop.
Background Art SSSR is a partial peptide of an insulin-like growh
factor | %hﬁrein?f%er-referred to as "IG-1"), and FGLMis a tetrapeptide
at the CTePRtRal 8f°dbstance (JP- A-2003-231695 and JP- A- 10- 17489).

JP- A- 2003- 231695 discloses that SSSR is found to be the mnimumuynit for
the exhi bitiontdf PRESEEL ViTNPHFLEFIR LR rERpBBt K5 t FECRC MY of
enhancing the healing of a wound and that conbjination use of a part.i al

pepti de SPRFEEDF 3 RIPGLISISH it QAN FIC St SRGEICPEXHEBrESeaheEf f ect on
enhancing the healing of a corneal disorder and the healing of a skin
wound. DY Serrgern8fr-3pdalbevsipsftes aieferdsss tan aisnvEFSRSN P&l ating to
a novel substance such as SSSR which is a partial peptide of 1G--1 and the
phar nacephpcapcgybioplaypecentapbptsalkt dhamgel agdch peptSSBRhandnBEGLM or

Substance P in conbi nation. However, the fornulation of an eye drop in
whi ch SSSR amdrneGaMd it esagednica cmphiertnioed hby Mite 4i8an Tial 1Me tstNH ed.
Summary of the Invention Problens to be solved by the Invention Wth

respect thetrbeénbhdrpul atifexreld ao eye droLM’n vt ch bhwaragerigicSIIR and
FGLM are used in conbination, it is an interesting subject to study the
cheni cal apeepeabies safl tbehlkr89%R aidi HE Mbta tdeédi byaBgedeFeh fighehihe
concentration rati o between these nedi canents, the concentration of each

nedi camefbncandrhbechi kat3e d%thdrmxind zestheoef i ﬁﬁaymgfce@t%ﬁhh@ati on
agent and mnim ze the occurrence of side effects thereof and al so’i nprove

the stor aeeegkaiahlei Lu1ef thieeeye PP hd Nr€RRshdesabhgimatctlig cdirgt,r i bution
process of the eye drop or the variation in the usage of the eye drop.

Means t0a§e%¥eawe BLop! @Htéﬁeof th h%oﬁ%%ﬂ%%ﬂi%ﬁgﬁrtﬁ%&%@ﬁsi ve

studies, and as a result, ey found the follow ng fact an i'eved the

Phar bl AP Py U5 AEan Py, RO SRR ERt Ralt” s Ry GReNBRePRE Rl cR

phar maceuticall'y ‘accep a pharmaceutical ly
accept abl al reof , .the effect enhanci. ng -t he l.ing of a_corneal
i sor dor OE I RO bR BPPT Saty Hicraar S aRCb e TAT S ch iRt « RE%ye dr op
can be stably stored for_a |long.period of tinme by: . adj usting the
concent rﬁﬁ?oﬁg}[r%ﬁq%e et "WBENSY el SRR gl?eﬁe]%ajr%%%ﬂjf?%aqk?? eﬁf@é’ﬁlt S e salt
thereof and the FGM qr a pharnmaceutically_acceptable salt thereaof to a
range of €BP35cEpd1Fap;healing obhn oarpeeing PREdeE R tthR SEAPdL ithe SSSR
or a pharmaceutically acceptable salt thereof to a range of 0.001 to 0.3%
(wv); ©of the gyrtigpudnpigiireteéonderitatdth H#orhe FGLM or a
pharmaceutically acceptable salt thereof to a range of 0.015 to 1.5% (wW vV);
and 4) adjusting the pH of the eye drop to a range of 2.5 to 6.5.

Background Art

SSSR is a partial peptide of an insulin-like growth

factor I {hereinafter referred to as “IGF-I"), and FELM is a

tetrapeptide at the C-terminal of Substance P



That is, the present invention is directed to an eye drop containing SSSR
or a pharmaceutically acceptable salt thereof and FGLM or a
pharmaceutically acceptable salt thereof, and enabl es the maxi m zation of
the efficacy of a conbination agent by studying the concentration ratio

bet ween the SSSR or a pharmaceutically acceptable salt thereof and the FGM
or a pharmaceutically acceptable salt thereof, the elimnation of the

occurren of t-he s by reducing the respective
fopoh 5b05- 211 86kSaRh FheATad CATRN,

concentr ns o Ror ap arnaceutlcally accept abl e salt thereof
and the FGM o al | t

| ong- tern1stab?%a%?%€@§§£%¥%%%ééé%% %%g %@é sﬁgilng ggéf %ggakﬂgthe
of the eye dro the ent tion exanp

phar macHERLERRY kG s LRSS e iy T GEPE S s
phosphat es, | actates, acetates tr|f or ogcet a rnates mal eat.es,

f urar at e¥€5BR&FaF8st et REhBI Y f BhatBlangdddp! I@@ﬁg§&ﬁf85aﬁe¥°uﬁgre
preferred are acetates for the SSSR and hydrochl orides for the FGM

In the e§BAdEBAtoFCRRENDEESBNESENGENR AT tifid BEREEREr 2Ei SFFrdt ¥ Het ween
the SSSR or a pharnmaceutically acceptable salt thereof and the FGLMor a
phar maceaei 38R prdcke a3 8ubgancrePesthilkits gm af Se¢b o7 sDhapedansgr abl y
from1/15 to 1/50, nore preferably from1/15 to 1/20. The results of
the bel owheeheadingd phaanoevhegilcdl sefirdest apssthehbwalliag ©oife aekkdst on
healing a corneal epithelial wound of a conbination agent in which the SSSR
or a phaooadeutically acceptable salt thereof and the FGLM or a
pharmaceutically acceptable salt thereof are used in conbination in the eye
drop of the pregethetnvedpi-on 209 3edEEr wksclbheegonaant Laviean ikat i 0
therebetween is in a range of 1/15 to 1/50, and in particular, the effect

I s maxi nm-2edtwhgnt s he reande st d @uch thRepshrtiweeshiSs iahpartaage of
1/ 15 to 1/ 20. The concentration of the SSSR or a pharnaceutically

accept abhepsalk dMeELOt drik Lhe R¥e-klE ePu el chhRpr 88 anta +EWLED gz from
0. 001 tobOPB%) wv) , nore preferably fron?O 005 to ?@6( bd@%l

The concgpt ge%' n?s@é}hta!ges%@%% BGRRALPBSEHL L LALE Vb q%eemhet%lnt t her eof

in the eye drop o e present invention is from0O. 015 to 1.5% (W V) , nor e

DT o oot i onaudidrl Seidotdidtl1ation of an dPE dRASull chBssr ana
i RS S5 B R AR,

hydr ochl eye rop 0 resent i nventi

nore and 0.015% (w v) or nore, respectlvely, t he conbi nati on agent exhibits
an excellent efficacy. However, in general, when the concentration of a
medi cament i s increase si de effects occur in some cases, and therefore,

it is prélBrPREY £6 §§Fu§PV R hcent rati on of each nedi canent as | ow as
possi bl e. The pH_of the eye drop of the present inventionis in a
range of PZOB1EES6 LS, bﬁréﬂéﬁ%&jPYIFQ?r¥ﬁﬁﬁP?ﬁ°@ 0to 6.0, nmore preferably
in arange of 3.5 to 5.5. The results of the bel ownentioned stability test
show t hat an aliéEbuscspeatilen Homntiamng e SISRNaBEE AEOP i EIch at a pH
of 6.5 or lower (in a range of 2.5 to 6.5), and an aqueous sol ution

cont ai ni figct hgeAGEM BFERoaRAOFEHY, | sretabtd b oWt 201, okt HiglRer (in a
range of 2.5 to 7.0). Therefore, the eye drop containing the SSSR or a

phar macedhitealelsy iagcepbakké sal sttuligr ebé anemidtel REtddert sephal deddut i cal |y
acceptabl e salt thereof of the present invention can be stably stored for a
| ong per igedroindi MELN iradptaridngadofie2ebmtinebthe concentdei @yeadriep of the
present invention can be prepared by a wdely used nethod, and if

necessar petwek@n GHosA0MA1 Gankhed] usthey ageskntebttibe | idfe earibe
added. Exanpl es of the tonicity agent include concentrated glycerin,

propyl engegli VeflenthObygt Bukenekdl ¥60hs £66ehak D8z SHIEE QSEE 1 SEPidOla
manni t ol , sodi um chl ori de, pot assi um chl ori de, cal cium chloride, and

MRgnesi Um,alion tc_l%n egenmed%?ﬁﬁﬁf@ £ cs et aneh! QE'Qf‘d@@i‘ ntrat ed
gl ycerin. | es of the pH adjusting agent include hydrochlorlc

acid, citkic p [ gen
phosphat%%'so %L%?%%ﬁg%ggg%%&%%%ggﬁa?gépgg%5%??%%?ﬂ$%qﬂﬁogegggﬁosp at e,
glacial acetic acid, acetic acid, sodium acetate, sodium hydroxide,

pot assi um hydr oxi de, boric acid, borax, nonoethanol am ne, sulfuric acid,
sodi um car bonat e, and sodi um hydr ogen -car bonat e. The eye drop of
the present invention is used as a therapeutic agent for a corneal

di sorder, and exanpl es of the corneal disorder include corneal ulcer,
corneal epithelial defect, keratitis, and dry eye. The frequency of
the instillation of the eye drop of the present invention is appropriately



of tinme. Mode for Carrying out the Invention Hereinafter, the

results of various tests will be shown, however, these exanples are for
under standi ng the present invention better, and are not neant to limt the
scope of the present invention. 1. Pharmacol ogical Effect Test A

phar macol ogi cal effect test was carried out using test preparations shown
below. 1-1. Preparation of Medicanents i) SSSR Acetate

Apr ot ect gdlt &I NP deon (e S8ld @BEL)-iPRIH:ER7 DroeeddOBz] - nar gglélCH):o Bz1) was
synt hesi zed by perform ng peptide chain elongation with Boc-Ser(0Bz1l)-CH by

the Boc aﬁtbﬁﬁ Y8l Ne LB AT %N@Bé-Qﬁéﬁea%fatﬂearegﬁenmf@.eri al of a C-tern nal
am no acid. Then, this protected tefrapeptide was subjected to deprotection
by catal ytic hydrogenation using palladiumin the presence of acetic acid
to give SSSR acetate. ii) FG.M Hydrochl ori de

Pr ot ect eddi pept i des(Boc: Phe- =Bzland Boc-Leu-Met-NH2) were synthesized
fromam %axg%iéodg?l(“\’;%t FEES,P %’%%ﬁe-m and Hd y-0Bz1l, and fromamno acid

derivatives, Bgc-Leu-OH and H Net-NH2, respectively, by form a peptide
bond Using A CUPRIGTRS T RgeRTST e, T o o TR BT R G YRSt ASs AR e

subj ected to_debenzyl ati gn bg catal ytic hydr oggnat i on u%itﬁl'%gal | adi um and
pepti de £§Fthesitd93 feNEBR rifé%lﬂc‘fﬁ‘;,l%&aé:l’iya O LBEBtFde
(Boc- Phe-d y-Leu-Met-NH2) was fornmed. Then, this protected tetrapeptide was
subj ect et YN HEPR ot SEXFRFRIERSY MRIFBY &Y CHEGH FONE1g1ye BESH or 2
hydrochl ori de. 1-2. Preparation of Test Preparations Test Preparation 1
The SSSRrhermateubhdalhy FEMPIRPbehltRide thereadi saBfveciM siiosphat e
buffered saline, whereby a test preparation 1 (eye drop) containing the
SSSR acepbaemate0t 0¢84 Lw \Hceagptalhke FEaNIthy theckbdr i dehat €Ef3I8% W v) was
prepared. Test Preparations 2 to 8 Test preparations 2 to 8 were

pr epar edenhahbengarbkemirmadritas dfheat estnpréparisdm@ierd, exicept isathehe
anount of the SSSR acetate and the anount of the FG.M hydrochloride in the
test preparathon theeeefchaagedet waglivezele eaadceher alcodgopndathke
concentration ratio in each test preparation shown in Table 1. 1-3. Test
Met hod aggaResubtsred for Hi u@ng pbat-ivadelr afirkewoparal ytic kerat opat hy
produced according to the nmethod of Nagano et al. (Invest. Ophthalnol. Vis.

Sci., 44, 38101)’584@&3991% ) ehkheogtégelapnohheaheal begweknataer Beak
epithelial wound after exfoliation of the corneal epitheliumwas studied.

Speci i cgl. 'né/ ggﬁwé@dﬂ%m CRIJIAL IO R of bRf-eblFoMh A0 HBtHag, 4F ter

exfoliatio the corneal epithelium each test preparation was instilled

6 Limes 2 Sahddcetli bE{1hNatdd Al O0)eAl: LrallQl! oML AN S o9l 1bhe

measur enBrit o & Wound area, oresceln stalning was carr ed ol , and

t hen, an irr?ggogf the cornea was taken and an area stained with fluorescein
a

was cal ciif Usi ng an i mage anal ysis system

2) adjusting the concentration of the SS8SR or a
pharmaceutically acceptable salt thereof to a range of 0.001
to 0.3% (w/v});

3) adjusting the concentration of the FGLM or a
pharmaceutically acceptable salt thereof to a range of 0.015
to 1.5% (w/v); and

4) adjusting the pH of the eye drop to a range of 2.5
to 6.5.

That is, the present invention is directed to an eye drop



[ Table 11 Table 1 (A) SSSR acetate %¢w v) (B) FG.M hydrochl oride % w v)
Concentration ratio [(A)/(B)] Pharnacol ogical effect Test preparation 1
0.01 0.005 1/0.5 A Test preparation 2 0.003 0.005 1/1.7 A

containing SSSR or a pharmaceutically acceptable salt thereof
and FGLM or a pharmaceutically acceptable salt thereof, and
enables the maximization of the efficacy of a combinaticn agent
by studying the concentration ratio between the SSSR or a
pharmaceutically acceptable salt thereof and the FGLM or a
pharmaceutically acceptable salt thereof, the elimination of
the occurrence of side effects of the medicaments by reducing
the respective concentrations of the SSSR or a pharmaceutically
acceptable salt thereof and the FGLM or a pharmaceutically
acceptable salt thereof, and the long-term stable storage of
the eye drop by studying the effect of the pH of the eye drop.

In the present inventiocn, examples of the
pharmaceutically acceptable salt include hydrochlorides,
sulfates, phosphates, lactates, acetates, trifluoroacetates,
formates, maleates, fumarates, oxalates, methanesulfonates,
and p-toluenesulfonates. More preferred are acetates for the
SSSR and hydrochlorides for the FGLM.

In the eye drop of the present invention, the
concentration ratio between the SSSR or a pharmaceutically
acceptable salt thereof and the FGLM or a pharmaceutically
acceptable salt thereof is from 1/5 to 1/50, preferably from
1/15 to 1/50, more preferably from 1/15 to 1/20.

The results of the below-mentioned pharmaccological
effect test show that the effect on healing a corneal epithelial

wound of a combination agent in which the SSSR or a



Test preparation 3 0.001 0.005 1/5 A Test preparation 4 0.001 0.015 1/15 O
Test preparation 5 0.003 0.05 1/17 O Test preparation 6 0.001 0.05 1/50 O
Test preparation 7 0.0001

pharmaceutically acceptable salt thereof and the FGLM or a
pharmaceutically acceptable salt thereof are used in
combinaticon in the eye drop of the pregent invention is enhanced
when the concentration ratio therebetween is in a range of 1/15
to 1/50, and in particular, the effect is maximized when the
concentration ratio therebetween is in a range of 1/15 to 1/20.

The concentration of the SSSR or a pharmaceutically
acceptable salt thereof in the eye drop of the present invention
is from 0.001 to 0.3% (w/v), more preferably from 0.005 to 0.1%
(w/v).

The concentration of the FGLM or a pharmaceutically
acceptable salt thereof in the eye drop of the present invention
ig from 0.015 to 1.5% (w/v), more preferably from 0.1 to 1%
{(w/v) .

The results of the below-mentioned.jpharmacological
effect test show that when the concentration of the SSSR acetate
and the concentration of the FGLM hydrochloride in the eye drop
of the present invention are 0.001% (w/v) or more and 0.015%
(w/v) or more, respectively, the combination agent exhibits
an excellent efficacy. However, in general, when the
concentration of a medicament is increased, side effects occur
in some cases, and therefore, it is preferred to adjust the
concentration of each medicament as low as possible.

The pH of the eye drop of the present invention is in

a range of 2.5 to 6.5, preferably in a range of 3.0 to 6.0,



0.015 1/150 A Test preparation 8 0.000001 0.05 1/50000 x O: A significant
effect on extending the corneal epitheliumwas observed. C): An effect on
enhancing the healing of a corneal epithelial wound was observed. A: A
tendency to enhance the healing of a corneal epithelial wound was observed.
X: No effect on enhancing the healing of a corneal epithelial wound was
observed. 1-4. Discussion As is apparent fromTable 1, in the case

of the cpebsatd ragBptin of rbhget 8§t 3pseparats onsrk 4@ K1 dherethect on
heal ing a corneal epithelial wound is enhanced by the conbination use of

the SSSR,acslahéndnddes M ydroacht aide 1 and anNaBAkbheULai e Y88 the

concentration ratio between the SSSR acetate and the "FGM hydrochloride is

115 anddhigifihe LeslsaneRALns & AR or hoppldedt o Brmagazed

Accordingly, by adjusting the concentration ratio between th acetate
and the FGEM hydrac i t ra 5. t0_1,50,. th ncentration of
the SSSRATAR APETECTD Dunae( or 5} " o aPh AR eb LR e FafPREREIS T he Faim
hydr ochl or i 0.015% (w/ V) _ar r it . can_he ted.that an,excell ent
o711 cacythe Eam? pabE e s BYud 't ApR e oh S nasBhar difion of
Sanmpl es and Test t hod Each Eanple 100 mi, ege drog% cont ai ni,ng the SSSR
acet ate ATRREDI (% 9)tand: Phe HERFAYIFOOHFER] SEC At BP0SORERADI MFas
prepared at a pHin a range of 2.5 to 7.0 and stored at 40C. The

concent r 52§ G PYtHh EPESTR CHF 137t RSB e Eas el E L Bsr e Pk 3oL ELfet hod
after 2 nonths storage, 3 nonths storage, and 6 nonths storage, and the
resi dual FEEY| 8% &f RiisemessritbicRrthe FCERPhePeedseditnitiwresfespbctheel v.

2-2. Test Results
present invention can be stably stored for a long period of

time in a pH range of 2.5 to 6.5.

The eye drop of the present invention can be prepared
by a widely used method, and if necessary, a tonicity agent,
a pH adjusting agent, or the like can be added.

Examples of the tonicity agent include concentrated
glycerin, propylene glycol, polyethylene glycol, trehalose,
sucrose, sorbitol, mannitol, sodium chloride, potassium
chloride, calcium chioride, and magnesium chloride, and more
preferred are sodium chloride and concentrated glycerin.

Examples of the pH adjusting agent include hydrochloric
acid, citric acid, sodium citrate, phosphoric acid, sodium
monchydrogen  phosphate, sodium dihydrogen phosphate,
potassium dihydrogen phosphate, glacial acetic acid, acetic
acid, sodium acetate, sodium hydroxide, potassium hydroxide,
boric acid, borax, monocethanclamine, sulfuric acid, sodium

carbonate, and sodium hydrogen carbonate.



The residual ratio of the SSSR is shown in Table 2, and the residual ratio
of the FG&Mis shown in Table 3. [Table 2] Table 2 pH Residual ratio of
SSSR (40C, 2 nmonths) Residual ratio of SSSR (40C, 3 nonths) Residual ratio
of SSSR (40C, 6 nonths) 2.5 100% 100% 100% 3.0 99% 96% 98% 3.5 99% 96% 93%
The eye drop of the present invention is used as a
therapeutic agent for a corneal disorder, and examples of the
corneal disorder include corneal ulcex, corneal epithelial
defect, keratitis, and dry eye.
The frequency of the instillation of the eye drop of the
present invention is appropriately determined according to the
symptoms, age, dosage form, or the like. The eye drop may be

instilled once to several times (for example, 1 to 6 times)

a day in an amount of one to several drops at a time.

Effects of the Invention

As will be described in detail in the section of test
mentioned below, the eye drop of the present invention can
enhance the effect on healing a corneal epithelial wound of
the combination agent when the concentration ratio between the
SSSR acetate and the FGLM hydrochloride is adjusted to a range
of 1/15 to 1/50, and in particular, the effect can be maximized
when the concentration ratio therebetween is adjusted in a
range of 1/15 to 1/20. In addition, when the concentration
of the SSSR acetate is adjusted to 0.001% (w/v) or more and
the concentration of the FGLM hydrochloride is adjusted to
0.015% (w/v) or more, an excellent efficacy can be exhibited,
and further, when the pH of the eve drop of the present invention
ig maintained in a range of 2.5 to 6.5, the SSSR acetate and

the FGLM hydrochloride can be stably stored for a long period



4.0 98% 97% 92% 4.5 97% 97% 89% 5.0 97% 87% 81% 5.5 94% 86% 80% 6. 0 90% 77%
68% 6.5 84%

of time.

Mode for Carrying out the Invention

Hereinafter, the results of various tests will be shown,
however, these examples are for understanding the present
invention better, and are not meant to limit the scope of the

present inventiomn.

1. Pharmacological Effect Test
A pharmacological effect test was carried out using test

preparations shown below.

1-1. Preparation of Medicaments
i) 8S8S8R Acetate

A protected tetrapeptide
(Z-Ser {OBzl) -Ser (OBzl) -Ser{OBzl) -Arg (NO,) -0Bz1) was
synthesized by performing peptide chain elongation with
Boc-Ser(0Bzl) -OH by the Boc method using H-Arg (NO,;) -0OBzl as
a starting material of a C-terminal amino acid. Then, this
protected tetrapeptide was subjected to deprotection by
catalytic hydrogenation using palladium in the presence of

acetic acid to give SSSR acetate.

ii} FGLM Hydrochloride

Protected dipeptides {Boc-Phe-Gly-0Bzl and



67% 51% 7.0 70% 51% 35% |[Table 3] Table 3 pH Residual ratio of FGM (40C,
2 nmonths) Residual ratio of FG&M (40C, 3 nonths) Residual ratio of FGM
(40C, 6 nonths) 2.5 79% 72% 54% 3.0 91%

Boc-Leu-Met-NH;) were synthesized from amino acid derivatives,
Boc-Phe-0OH and H-Gly-0Bzl, and from amino acid derivatives,
Boc-Leu-0OH and H-Met-NH,, respectively, by forming a peptide
bond using a condensing agent. Then, these protected
dipeptides were subjected to debenzylation by catalytic
hydrogenation using palladium and peptide synthesis by the Boc
method, whereby a protected tetrapeptide
(Boc-Phe-Gly-Leu-Met-NH;} was formed. Then, this protected
tetrapeptide was subjected to deprotection using hydrogen

chloride to give FGLM hydrochloride.

1-2. Preparation of Test Preparations
Test Preparation 1

The S8SSR acetate and the FGLM hydrochloride were
digsolved in phosphate buffered saline, whereby a test
preparation 1 (eye drop) containing the SSSR acetate at 0.01%

(w/v) and the FGLM hydrochloride at 0.005% (w/v)} was prepared.

Test Preparations 2 to 8

Test preparations 2 to 8 were prepared in the same manner
as the test preparation 1 except that the amount of the S8SSR
acetate and the amount of the FGLM hydrochloride in the test
preparation 1 were changed to give the concentrations and the
concentration ratio in each test preparation shown in Table

1.



89% 79% 3.5 95% 94% 90% 4. 0 96% 96% 94% 4.5 97% 97% 96% 5.0 97% 97% 97% 5. 5
97% 97% 96%

1-3. Test Method and Results
Uing a rat model of neuroparalytic keratopathy produced
according to the method of Nagano et al. (Invest. Ophthalmol.
Vis. Sci., 44, 3810-3815 (2003)), the effect on the healing
of a corneal epithelial wound after exfoliation of the corneal
epithelium was studied. Specifically, evaluation was carried
‘out by the following method. After exfoliation of the corneal
epithelium, each test preparation was instilled 6 times a day
{5 upL per instillation) at 1.5-hour intervals. For the
measurement of a wound area, fluorescein staining was carried
out, and then, an image of the cornea was taken and an area

stained with fluorescein was calculated using an image analysis

system.
[Table 1]
Table 1
(A) SSSR acetate (B) FGLM Concentration ratio | Pharmacological
hiwiv) hydrochioride AV(B)] offect
% (w/v)
Test preparation 1{0.01 0.005 1/0.5 A
Test preparation 2{0.003 0.005 117 A
Test preparation 3 |0.001 0.005 115 A
Test preparation 4 [ 0.001 0.015 1/15 ©
Test preparation 5|0.003 0.05 1117 ©
Test preparation 6 |0.001 0.05 1750 O
Test preparation 7| 0.0001 0.015 11150 A
Test preparation 8 | 0.000001 0.05 1/50000 X

®: A significant effect on extending the corneal epithelium

was cbserved.

10



6.0 96% 96% 95% 6.5 95% 95% 93% 7.0 94% 93% 90% 2-3. Di scussion It
was found that even when the eye drop is stored at 40C for 6 nonths, 50% or
nore of the SSSR remains in a pHrange of 2.5 to 6.5 (from Table 2) , and
50% or nore of the FGMremains in a pHrange of 2.5 to 7.0 (from Table 3)
Accordingly, in the eye drop containing the SSSR acetate and the FGM
hydrochl oride of the present invention, by maintaining the pH of the eye

drop in @.raneerefe2on Eﬁhgnéﬂ.ngoﬁﬂesl@ﬁﬁﬁﬁt@f @ a8gnECLMpydroghbori de can

be stably stored for a long period of tine. 3. Preparation Exanpl es

As shown in Japl es gsé\pg eye drops 1 to 8 were prepared by a wdely used
nmet hod (100 niL eac TTabI e 4] Table 4 Eye drop 1

FANP A.tendency to enhance the healing of a corneal epithelial
wound was observed.
X ; No effect on enhancing the healing of a corneal epithelial

wound was observed.

1-4. Discussion

Ags 1s apparent from Table 1, in the case of the
combination agents of the test preparations 4 to 6, the effect
on healing a corneal epithelial wound is enhanced by the
combination use of the SSSR acetate and the FGLM hydrochloride,
and in particular, when the concentration ratio between the
SSSR acetate and the FGLM hydrochloride is 1/15 and 1/17 (the
test preparations 4 and 5}, the effect is maximized.
Accordingly, by adjusting the concentration ratio between the
SSSR acetate and the FGLM hydrochloride to a range of 1/15 to
1/50, the concentration of theVSSSR acetate to 0.001% {(w/v)
or more, and the concentration of the FGLM hydrochloride to
0.015% (w/v) or more, it can be expected that an excellent

efficacy is exhibited.

2., Stability Test of Eye Drop
2-1. Preparation of Sampleé and Test Method

Each sample (100 mL, eye drop) containing the SS8SR

11



Eye drop 2 Eye drop 3 Eye drop 4 (A) SSSR acetate 0.039 0.0099 0.01 g 0.01
g (B) FGM hydrochloride 0.59 0.15 g 0.2 g 0.5 g Sodium chl oride 0.859 0.87
g 0.87 g 0.859 Sodium hydroxide q.s, g.s. Q.Ss.

acetate at 0.003% (w/v) and the FGLM hydrochloride at 0.05%
(w/v) was prepared at a pH in a range of 2.5 to 7.0 and stored
at 40°C. The concentfations of the SS5SR and the FGLM were
measured by the HPLC method after 2 months storage, 3 months
storage, and 6 months storage, and the residual ratios of the

SSSR and the FGLM were determined, respectively.

2-2. Test Results
The resgidual ratio of the SSSR is shown in Table 2, and

the residual ratico of the FGLM is shown in Table 3.

[Table 2]
Table 2
pH Residual ratio of SSSR | Residual ratio of SSSR | Residual ratio of SSSR
{40°C, 2 months) {40°C, 3 months) (40°C, 6 months)
2.5 100% 100% 100%
3.0 99% 96% 98%
3.5 99% 96% 93%
4.0 98% 97% 92%
4.5 97% 97% 89%
5.0 97% 87% 81%
5.5 94% 86% 80%
6.0 90% 7% 68%
6.5 84% 67% 51%
7.0 70% 51% 35%

12
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Hyrochlorlc acid g.s, g.s. .S. g.s. Sterile purified water g.s.

g.s. Concentration ratio [(A/(B)] 1/17 1/17 1/20 1/50 pH 4 4 4 5

[Table 3]
Table 3
pH Residual ratio of FGLM | Residual ratio of FGLM | Residual ratio of FGLM
(40°C, 2 months) (40°C, 3 months) (40°C, 6 months)
2.5 79% 72% 54%
3.0 91% 89% 79%
3.5 95% 94% 90%
4.0 96% 96% 94%
4.5 97% 97% 96%
5.0 97% 97% 97%
55 97% 97% 96%
6.0 96% 96% 95%
6.5 95% 95% 93%
7.0 94% 93% 90%

2-3. Discussion

It was found that even when the eye drop is stored at
40°C for 6 months, 50% or more of the SSSR remains in a pH range
of 2.5tc 6.5 (from Table 2), and 50% or more of the FGLM remains
in a pH range of 2.5 to 7.0 (from Table 3). Accordingly, in
the eye drop containing the SSSR acetate and the FGLM
hydrochloride of the present invention, by maintaining the pH
of the eve drop in a range of 2.5 to 6.5, both SSSR acetate
and FGLM hydrochloride can be stably stored for a long period

of time.

3. Preparation Examples

As shown in Tables 4 and 5, eye drops 1 to 8 were prepared

by a widely used method (100 mL each).

13
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[ Table 5] Table 5 Eye drop 5 Eye drop 6 Eye drop 7 Eye drop 8 (A) SSSR
acetate 0.029 0.049 0.039 0.1 g (B) FGM hydrochloride 0.69 0.8 g 1.29 1.5
g Sodium chl oride 0.849 0.81 g

[Table 4]
Tabie 4
Eyedrop 1 | Eyedrop2 | Eyedrop 3 | Eye drop 4
(A) SSSR acetate 0.03¢g 0.009 g 0.01¢g 001g
(B) FGLM hydrochloride 05¢ 0.15¢9 02¢g 05¢
Sodium chloride 0.85g 0.87 g 0.87 g 0.85¢
Sodium hydroxide q.s. q.5. g.s. g.s.
Hydrochloric acid g.s. g.s. g.s. q.5.
Sterile purified water g.8. q.s. q.s. q.8.
Conceniration ratio [{A)/(B)] 117 117 1120 1/50
pH 4 4 4 5
[Table 5]
Table 5
. Eyedrop5 | Eyedrop6 | Eyedrop7 | Eye drop 8
(A) SSSR acetate 0.02¢ 0.04 g 0.03 g 01g
(B) FGLM hydrochloride 0.6g 0849 1.2 g 1549
Sodium chloride 0.84 g 0.81g
Concentrated glycerin 2.29 1949
Sodium hydroxide g.8. g.8. g.s. q.s.
Hydrochioric acid q.8. Q.8. q.5. g.s.
Sterile purified water q.8. q.5. q.s. q.s.
Concentration ratio [(A)/(B)] 1/30 1/20 1140 1115
pH 5 3.5 3.5 4

Industrial Applicability

The present invention provides an eye drop containing
S8SR or a pharmaceutically acceptable salt thereof and FGLM-
or a pharmaceutically acceptable salt thereof, in which the
efficacy of the eye drop has been maximized, the occurrence

of side effects thereof has been minimized, and the storage

stability thereof has been improved.
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Concentrated glycerin 2.2 g 1.9 g Sodium hydroxide g.s. g.s. Q.S.

Hydrochloric acid g.s. g.s. .s. g.s. Sterile purified water g.s. q
g.s. Concentration ratio [(A)/(B)] 1/30
Claims

1. An eye drop comprising: a peptide having an amino

acid sedquence represented Dby Ser-Ser-Ser-Arg or a
pharmaceutically acceptable salt thereof; and a peptide having
an amino acid sequence represented by Phe-Gly-Leu-Met-NH, or
a pharmaceutically acceptable salt thereof, wherein

1) the concentration ratio between the peptide having
an amino acid sequence represented by Ser-Ser-Ser-Arg or a
pharmaceutically acceptable salt thereof and the peptide
having an amino acid sequence represented by
Phe-Gly-Leu-Met-NH; or a pharmaceutically acceptable salt
thereof is in a range of 1/15 to 1/50;

2) the concentration of the peptide having an amino acid
sequence represented by Ser-Ser-Ser-Arg or a pharmaceutically
acceptable salt thereof is in a range of 0.001 and 0.3% (w/v);

3) the concentration of the peptide having an amino acid
sequence represented by Phe-Gly-Leu-Met -NH; or a
pharmaceutically acceptable salt thereof is in a range of 0.015
to 1.5% (w/v); and

4) the pH of the eye drop is in a range of 2.5 to 6.5.

2. An eye drop comprising an acetate of a peptide

having an amino acid sequence represented by Ser-Ser-Ser-Arg

and a hydrochloride of a peptide having an amino acid sequence

15
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1/20 1/40 1/15 pH5 3.5 3.5 4 Industrial Applicability The present
i nvention provides an eye drop containing SSSR or a pharmaceutically
acceptabl e salt thereof and FG.M or a pharmaceutically acceptable salt
thereof, in which the efficacy of the eye drop has been maexi m zed, the
occurrence of side effects thereof has been mnimzed, and the storage
stability thereof has been inproved. Cains 1.An eye drop conprising: a
pepti de hayi-88eAReanbPopacidisetidantr J-gp,esenked By Ser-Ser-Ser-Arg or a
pharmaceutically acceptable salt thereof; and a peptide having an am no

aci d sequence {epggsentediy BReH Vedels g/)ﬁtezcwé%nortré phalfpceutkcgl |y

acceptabl e salt thereof, wherein e concentration rati o between
t he pept] hayi n n_Am i equenge te ~Ser-Ser-Arg or
s phar moRonr 1o g 2Eadnt 48 FhEpd THEREC MEHERRY' DEsBYsRtheed " F

havi nganani.nQaci dsequencer epr.esen Phe-d y: Leu- Met.-NH2 or. a

pharngce%?Fégsrygéggéﬁ d%‘g%ﬁﬁt ﬁi%#g%%o?éd?ﬁx%é?éﬁﬁblgg %Ff%nﬁbaTISO;

2) the concentration of the peptide hayin n } no. aci d sequence,

) o ooorabiin, A ahe elanr MRS TS AT A Ao H A% i

thereof is in a rangglgftghgzl and 0.3% (W v); 3) the concentration
n

of the pRpffragenayi 6%ci d sequencer epresent ed
byPhe- 3 y- Leu- Met - NH2or a pharmaceutically acceptable salt thereof is in a

range of 0.0152% d-1e swAcRmpratdmp of the agptahe oHdPPREASYBAHEBF is in a
range of 2.5 to 6.5. '

an amino acid sequence represeilted by Ser-Ser-Ser-Arg is in
a range of 0.005 to 0.1% (w/v);

3) the concentration of the hydrochloride of a peptide
having an amino acid sequence represented by
Phe-Gly-Leu-Met-NH, is in a range of 0.1 to 1% (w/v); and

4) the pH of the eye drop is in a range of 3.0 to 6.0.

3. A method of stabilizing an eye drop having an
excellent effect on enhancing the healing of a corneal disorder,
wherein the an eye drop contains a peptide having an amino acid
segquence represented by Ser-Ser-Ser-Arg or a pharmaiceutically
acceptable salt thereof and a peptide having an amino acid
sequence represented by Phe-Gly-Leu-Met-NH, or a
pharmaceutically acceptable salt thereof, comprising

1) adjusting the concentration ratio between the peptide
having an amino acid sequence represented by Ser-Ser-Ser-Arg
or a pharmaceutically acceptable salt thereof and the peptide

having an amino acid sequence represented by

16



2. An eye drop conprising an acetate of a peptide having an am no acid
sequence represented by Ser-Ser-Ser-Arg and a hydrochl oride of a peptide
havi ng an am no acid sequence represented by Phe-Qdy-Leu-Met-NH2, wherein
1) the concentration ratio between the acetate of a peptide having an am no
aci d sequence represented by Ser-Ser-Ser-Arg and the hydrochloride of a
pepti de having an am no acid sequence represented by Phe-3 vy-Leu-Met-NH2 is

in a ranpgeof1 Loutmedt/RA; or a phdkrmbbeugareanty aéé&;p@ibwesa@et ate of
a peptide having an am no acid sequence represented by Ser-Ser-Ser-Arg is

in a ranggePEcP- P85t Paflgd YoEWAYEE to 1/50;3) the concentration of the
hydr ochl ori de of a peptige havi ngan am noaci dsequencer epresented by

Phe-Q3 y- Leu- Me S 1 Q V) éﬁﬁ% : ) the pH
of the eye dr 0%7 :!E%ldn&al%a%{eeaggﬁgg%tggj%% %3? %Wrére}%?% 0 hsat"raltﬁll Fgli ng an
eye drop LNg an; e hanpei t heal i_ng_of or neal
disorderégaﬁgrgFﬁ' héggkgggé g%%%%%%%ﬁggﬁsﬁgppggfi grhgg%ngggn(ﬁﬁi%o acid
sequence_yepresent ed Ser-Ser-Ser-Arg,.or, a_pharpaceutical | c tabl e
sat t hePREPRERE L ELa Tty R ret F R TR air s aeRaE BB e i e g 85 R 4 by
Phe-Gly-Leu-N?;-NHi ?( a pharmaceutically acceptable salt thereof,
comprisihg ©-3% (W{Y)adjusting the concentration ratio between the peptide
havi ng an am no_aci d sequence represented by Ser-Ser-Ser-Arg or a

phar maceut i cal #} 3EEEH M é?h&FPgFﬁ&téf@ftlé’rTﬂ o heh B PR e AR iR A ani no
aci d sequence represented by Phe-dy-Leu-Mt-NH2 or a pharnmaceutically
accept abf®18a| ECifRePeBECRECaTPRRGESHIC S DY Fher/Fy-Leu-Met-NH. gdj 8sting
the concentration of the peptide having an am no acid sequence represented
by Ser-Sehaséacﬁ‘rlgi@ﬁléYpﬁ‘éﬁﬁﬁ'ééhﬂ-'ﬁcéﬁ&i} bhespeibte aafanasherfedf. 0 a range
of 0.001 to 0.3% (wWv); 3) adjusting the concentration of the
pepti de bhaving%arhwam moaadi d sequence represented by Phe-Qd y-Leu- Met-NH2 or
a pharmaceutically acceptable salt thereof to a range of 0.015 to 1.5%
(wv); and 4) adiisathgsthagpihefpkhef elkedeye doop tranger afige.6f 2.5 to
6.5, respectively. 4. A nethod of stabilizing an eye drop having an
excel | entoetfegct on enhancing the healing of a corneal disorder, wherein
the eye drop contains an acetate of a peptide having an am no acid sequence
representgdpbyt HeeiHer- Ser-Arg and a hydrochl oride of a peptide having an
am no aci d sequence represented by Phe-d y-Leu-Met-NH2, conprising

1) adjusting the concentration ratio between the acetate of a peptide
havi ng an am no aci d sequence represented by Ser-Ser-Ser-Arg and the

hydrochl ori de pof a pgpti ayy ! Ci r nted by
e ! o FERE RN o a7 82,0 SqIRS, FRRGEASMLE

excellent effect on enhancing the healing of a corneal disorder,
whereln the eye drop contains an acetate of a peptide having
an amino acid seguence represented by Ser-Ser-Ser-3Arg and a
hydrochloride of a peptide having an amino acid sequence
reprecented by Phe-Gly-Leu-Met-NH,;, comprising

1) adjusting the concentration ratio between the acetate
of a peptide having an amino acid seguence represented by
Ser-Ser-Ser-Arg and the hydrochloride of a peptide having an
amino acid sequence represented by Phe-Gly-Leu-Met-NH; to a

range of 1/15 to 1/20;
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2) adjusting the concentration of the acetate of a peptide having an am no
aci d sequence represented by Ser-Ser-Ser-Arg to a range of 0.005 to 0.1%

(W v); 3) adjusting the concentration of the hydrochloride of a
pepti de having an am no acid sequence represented by Phe-G y-Leu-Met-NH2 to
a range of 0.1 to 1% (wv); and 4) adjusting the pH of the eye drop

to a range of 3.0 to 6.0, respectively.
2) adjusting the concentration of the acetate of a

peptide having an amino acid sequence represented by
Ser~Ser-Ser-Arg to a range of 0.005 to 0.1% {(w/v);
| 3} adjusting the concentration of the hydrochloride of
a peptide having an amino acid sequence vrepresented by
Phe-Gly-Leu-Met-NH, to a range of 0.1 to 1% (w/v}; and
4) adjusting the pH of the eye drop to a range of 3.0
to 6.0,

respectively.
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