* DESCRI PTION  *@00002* TI TLE OF | NVENTI ON Opht hal m ¢ Sol uti on
for Treating Ccular Infection Conprising, Levofloxacin or_5Salt Thereof or
Sol vate of the Same, Method for Treating Ccular Infection, Levofloxacin or -
Salt Thereof or Sol vate of the Same, and Use Thereof TECHNI CAl

The present invention relates to an ophthal nic solution for t#’”@,@ﬁm’ﬂmmm)
ocul ar infection, conprising |evofloxacin or a salt thereof or a f
the sanme at a 1Oconcentration of 1.5% (wv) as an active ingredi-efse
wherein the ophthalmc solution is used such that one drop per one eye of
the ophthalmc solution is instilled threée tines a day. The ‘

invention also relates to a nethod l{)ﬁé g&)&eﬁti ng an ocul ar | nﬁ‘mmmum"mm”m
using the |evofl oxacin or the salt f SNthe sol vate of the.sgpg- The
present invention.also relates to | evofloxacin or a sal '

solvate of the sanme for use in 15treatnent of the ocular infection.
Fur t her nor e[TTHREOPINYENTION/enti on al so relates to Use of the | evofl oxacin

or the salt thergof. qr .t sol yate of the.s f.or _manuf acturi an agent

for treating theS&btb‘{agfc Pﬁf‘@ﬁ’? }I‘Htﬁﬁe W@K&?&ﬁag&ﬁﬁ“ Eg{p@ﬂsgl)ga{cq\/ﬁﬁggacghgr_ of
newqui Mol onsyitpiseshbranSoRakt Sthabang Mtdod M TERUR! OfulitardsAt | bacteri al
activity by inhibition of DNA gyrase and topoi sonmerase |V, and has been:

wi del y used.evoflodammer Salt Wedreof dydobateoivhe Same cad et Thesedtfer i al  spect rum of
| evof | oxaci j |l ent antibacterial activity, a 0.5% (w V)

| evof | pxaciﬂEggﬁ?gé‘irﬁﬁgE@o! ution (Cravit(r) ophthalmc solution 0.5% has
been .wi del y usedT@spradenditbekasmt @lakadlto @R BpRdhimie sslativh F@reafnPbh Stwlsr

| evof |l oxacin as an active ingredient. 25Sone ocul ar infections cannot,

however, benéger compasisldevolioxasn eve palbiherdeé ona 50ky¢taof the semstat exaci n

ht hal m |utian. h . . the, |l evof | i n_.opht hal i
ool ut Ton conpettiadBs of 1% Gy e it Sstlisne Youl the PERGMERN ARG ¢ e
that the | opgd s&hhitSetor f8 oRe 098 OMh¥ boph@YREL Q¥RELR i CREEIN it tFRsUt | on

| eads to energence of a resistant bacterium For exanple, according to
"Jour nal ofdayhe THy gresent invention also relates to a method for treating an ocular infection by

 using the levofloxacin or the salt thereof or the solvate of the same. The present
mmvention also relates to levofloxacin or a salt theréof or a solvate of the same for use in

15 treatment of the ocular infection. Furthermore, the present invention also relates to
use of the levofloxacin or the salt thereof or the solvate of the same for manufacturing
an agent for treating the ocular infection.

BACKGROUND ART
Levofloxacin is one of newquinolone-based antibacterial agents that develop the

20 antibacterial activity by inhibition of DNA gyrase and topoisomerase I'V, and has been
widely used. In Japan as well, because of a broad antibacterial spectrum of
levofloxacin and its excellent antibacterial activity, a 0.5% (w/v) levofloxacin
ophthalmic solution (Cravit® ophthalmic solution 0.5%) has been widely used as an
antibacterial ophthalmic solution comprising levofloxacin as an active ingredient.

25 Some ocular infections cannot, however, be cured in a short time even by the
0.5% (w/v) levofloxacin ophthalmic solution. . In such a case, use of the levofloxacin
ophthalhlic solution contihues for a long time.  In recent years, it has been reported -
that the long-term use of the 0.5% (w/v) levofloxacin ophthalmic solution leads to

emergence of a resistant bacterium. For example, according to "Journal of the 'Eyé",
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*©21(21). 1531-1534 (2004) (NTL 1), it is reported that as a result of a
bact eri ol ogi cal survey of conjunctival sacs of patients subjected to
long-terminstillation, 24% (6/25) of clinical isolates was resistant to
newqui nol one in a group of patients into whom | evofioxacin was not
instilled, whereas 71% (20/28) of clinical isolates was resistant to
"newqui nol one in a group of patients into whomthe 0.5% (w v) |evofl oxacin
was instilled for three nonths. According to "Journal of Japanese

Opht hal nol ogi cal Society”, 110(12), 973-983 (2006) (NPL 2), it is also
reported that about 1096of methicillin-sensitive Staphylococcus aur eus
clinically isolated froma patient sufferin fron1ba terial Lﬁg IS was

resi stant td(BvbFiloheddi(A00H ENS Ldés‘&‘rslrﬁ%(dmggb?fteas gjresy tri%ftal kpqc};ﬂo t he
| evof | oxaci iy.aphihal: i &ivaPlddt be MER4 k@ or-th @ thskill AFon, bAG ®/ds5 o8 Ti Sk

‘Shtfeﬂ{ét }18

that a bacterium causi ng an ocu i nfection beCones nore résistant to

| evof | oxacidiingatisblages afafs ir€s0tdnt a6 néveytaholoxa fgroap bhpatiemtd iato whérection wi | |
decrease in the future. Furthernore, there is created a vicious circle that
| onger dur devadipxegin yege ngf instilded, é«hélfeas)%bémﬁo’aﬁh@fmdmaé15@@%@@@&9&@@ t he
bacteriumto 15bei:orre nmor e r%sa trgtnt to,l evo Ther ef or e,

our | g e BGRPTFR e TR PR py T AL T IBPAGYRET Hebpnt hal i ¢
sol ution andsaharbenteddndligs. dUt @btde @f"Jsmgﬁwﬁ est DBhthalmological

ocul ar-i nfectioncausi ng bacteriumto | evofl oxaci n are very inportant to

pr event enech:eaIm‘elM(lﬂhénéﬁaf@(ﬁwadﬂmmmstaﬁmtreﬁxmﬁd&hatmbpuﬁ%pﬁ turn, to
ensure the fu Fefflcaé/ci{lthe 20Ievof a@a Fﬂﬁ%ﬁa m c solu onotothe
ocul ar i nf e®Fh 61’11 INSERRE S LAPRY 19O alufe”ﬁ(?‘m(? (SO PIRR RFYSA Y lfm‘dose
regi men theﬁérﬁ‘b‘&étleﬁﬁi%fa!ﬁu@%%*ﬂ@s‘xs‘ﬂrﬁtc$¥%szﬂb>9&&1r§h0U| d be instill ed to cure
the ocular infection in a shorter tine. In addition, change in dosage or
dose t@gi nen of A:héesbrebftﬁfah@xacfmsobmdmadfrﬂlfclesoﬁmacumpfd}almsswlmthnn i ncrease
in rate of occurrence, o 3|d efet tional
osage or dSSBISPHblPBAEs: S AV Tt TRt Fi Bl epagules Mg ion
Therefore, yhemet hRradesiads: @MeEImRadif dhdeR @ficdchoriavabkaiacd the@ptilzhal m c
solution is changed, it is required to prevent éemergence of the

| evof | oxaci mfacien vilhdecrense i the fhupy di!lltﬂihﬁ!gnftrhethé@uﬁ greajed faggeipBhcirgie that
shorter ti t han e_conve d e to
i ncrease tﬂfgng%rtdé”actf nc?g(‘:ltsf’r ?@r@cgevg) )?ac 851}%1?3 %Soggt?%noga%%se Qbac[q%q%rﬁ%

convenbi onabecdMBagae adsishs € reegﬂdmﬂmn PTL 1 di scl oses an ophthal mc
sol ution conprising | evofloxacin at a concentration of_ 0,3 ho 4.0% (W v)

and pol yal cohol . Tierefore, curinigegalar infegaion iy @ serb HMsoYi thpleyoflacihe
anti septic @(El’{tﬁzﬁﬁncosfoh}tlb% at%ﬁ Efn&%ﬂé" he (a!mtgtloﬂ g{:g)\(ﬁ& tﬂgoé &1 cﬁ%-COhC’l

wth the |le oxacl n oph mc S‘O ut'ion. nel t her describes nor
5suggest s i tauginigbacteisage It ldesen fre gerEimpohant re\mé\}enxanerrgemm‘mﬂthd: m c
sol ution should be instilled to cur(?the ocul ar infectio in horter tine

and to pr evinell@grengssisenidractasuing, gg gt%}m e gRyuEs thg ey GIPST PATENT

NON PATENT T FRRT O R YR P ol o e By R 21 LT o ?%ai@@%%zé%%ééi)
NPL 2: Jour imawhioff ddsaganeé&e@pﬁh’r&alﬂmﬂhm@mbmm}mﬂm;c sbhﬁ(oh%)xpul@‘b@ 983

2006) SUMVARY. | NVE 15PROBLEM TO BE .SOLVED BY .THE, | NVENTI ON
gl'here%ore st %@%&M Pg}'%@cha%m HYREERH U BSht ﬁa ?%‘E%&PE‘%%%H doggge or

interesti ngdééﬁ&lhr%nfopth%%&&tbxfa&h %Hﬁaﬂn%%lh%ﬁ‘%la@ ORIt iNghdfe fze SO bon in a

new dosage or dose regl nen ure the ocular infection in a shorter

time than i ncqurencorisedetdfizal asdosagred a\nthctbseom@gtlnmi dosngeroe destt regimesrgence

of the IevofloxaC| n resi st%It pact e |um 20 % not increase the.rate of
<

occur Pénce §12%i(ybv)ginpialigdghree times a day).  There ore n the dosage or dose regimen

of the levofloxacin ophthalmic solution is changed, it is required to prevent emergence
of the levofloxacin-resistant bacterium by curing the ocular infection in a shorter time
. than in the conventional dosage or dose regimen, and not to increase the rate of

occurrence of side effects as compared with the conventional dosage or dose regimen.



 MEANS FOR SOLVI NG THE PROBLEM The inventors of the present invention
conducted various studies using the |evofloxacin ophthalmc solution in
vari ous dosage or dose reginmens. As a result of the studies, the inventors
of the present invention found that bacterial conjunctivitis can 25be cured
in a short tinme and the rate of occurrence of side effects does not
increase in such a dosage or dose reginen that one drop per one eye of a
1.5% (W v) |evofloxacin ophthalmc solution is instilled three tinmes a day
(hereinafter also referred to as "the present dosage or dose reginmen") as
conpared with such a dosage or dose reginmen that one drop per one eye of a
0.5% (wWv) | evof}l th%isn oogshtnh(?'lh% (fmlscol Lllﬁtio%ncoi S ri ?nsotli IV(I)f?Oq(at .plra e times a day
(hereinafter also ¥ éﬂé 0 A M e et oA P RO S G e or 2 g <e regi nen"),
and the presaindafi¥got 8o WS, CORPhRL B6lvaldhdINd PtIinel RCkvdvet MhemveRTbrl N A
short tine |leads to shortening of the duration of exposure of the

ocul ar - i nf edftiinproveraide aytigpave effediof the onbilalmaxsoditon bihderding the t he

| evof | oxaci n,opht hal m ¢ _sol ution. in. th resent d ge._or 5dose,reqginen is
event ual |y pRera i g By AL bl S, “PIE Codher SR Mol

resul tjng fqugpestdia WiNBgdéRENDHER: ogitRe theroblionaE fphatiithhadoNitbnsabuldi on in
t he conventional dosage or dose regi nen. ~ _ As aresult of a study using
a rabbit coveiasiilledgp chwsthapcwriaireon wodgorier Heejand én Py entemargmcppbsent

i nvention f al t hough an abnormal observation is 10 not
particul ar ﬁbggeégga%ggaégésrght erior eye when the 1.5% (w'v) |evofl oxacin

opht hal m ¢ goiATIOMLISTinstilled three tines a day, an abnormal observation
and delay in curing of a corneal epithelial wound are seen at the anterior
eye when a PAVBNIIXAERSUPRENal mi ¢ sol ution having a concentration of 3.0%
(W v)10r highen. i $.d.nskeihital Bi&R PLLIERiOR 1980078241l ndi ng suggests that
the frequency of occurrence of side effects nay Increase 15when the

| evof | oxaci NOdpPATENT ICITERAIXWRE havi ng a concentration (dose) exceedi ng
1.5% (wv) is selected Furthermore, the jnventors of the present

i nvention p@ﬁﬁd_ct gaur&?]s‘ifﬁg%g&%r%mslt)u 1D§3ﬁd2§0‘bul bar conjunctiva tissue
concent r at i Qpr 3 Mybahh O APARSe OPRhAMASHEA Rcidi18181199Y073Ld88 Loyt or s of
the present 1 nvention found that” Staphyl 6coccus aureus” 20becones resi stant
to | evof | oxAdMMARNYEeOFINMENTIEMNN (24- hour) use of the | evofl oxacin '

Tl 5" oBRD LT B B L P b BSEN  Fhe Tovort oxacin -
opht hal m ¢ sol ut TRAefore, tith RERSERLthERSBABXAin IFHBalhBYkdTBHon, kA igtREfinghOr ds,

the | evofl oxacin ophthal mc solution in the present dosa(gg or dose regi nen
can direct | sk isHp Istarch fs thelgyefloxagmaphitpdmicaioditing iR BigRt dspEmITsiosd as

St aphyl ococcus_aureus from becom resistant to |evoflgxacin ich
Ceatl 15 1 olpeima o PE M B b o h APt der BB m R ZRR I Y on i

the convent §€aa¢ ol@ssageyifen dOPRVERG¥Fence of the 1EVHIRIBER-rvdsialR, batREum,

| evof | oxacin ophthal mc solution in the present dosage or dose reginmen is

an ex@Bl | enendopthngianerrasedd @td frpcpwrence@asidegiigptsocul ar i nfection. which

treats the T i i i me w thout increasing: side

ef fects, an%‘#?gmgﬁyﬁﬁﬁ ‘E%I?Pgr%%% ar-infection-causing bacteriumfrom
becom ng resi st afhe Mveh@YOd thx pebdht ivintibn teifducted viariom dthidied adige ther m and/ or

short-termuse of |evof]oxacin in the conventional dosage or dose reginen.

5Speci fi cal leyoflexpsimerdlaaimiq sphiom;ipyarigugdgsags @glass regmepht Ha #icsu$ 6l ut i on
for treati ngleasplcf?is‘ﬂhérin{/é?lft@rgtof@@’ r&RRRn L S ¢§N&€hbp%a%;er§al O8n;j@nRhils daher eof

or a solvate of thée same at a concentration of 1.5% (w'v) as’an active

i ngr edisent , babeeeima et gipbtahdthe rateblovturesnce of sidedffsats Hodshmt imeneaselirop per

one eye of the ophthalmc solution is instilled three tines a day. 100ne

aspect of t Hechgraasagh or dpseEIBan that ene FepdEr pre eeeofdpht drhy)dexdlaresisn f or

treating an ar inf | ; Ll si |.evof | ' r Lt 1 eof or
2 sol vare of PituiskabEE L MEaRREL Brgha o Pl oy aeRaiBiled JBE =
i ngredi ent, pasehtdssgbeion dbberepineHeNds dosRes Wwithdadera 8&gbaBNdoseheriglen thdie
ocular infection is at |east one infection selected fromthe group

consi sting ofhe éonjpgners gxetdfe 0. prodphanetdfloxaciaophthatieisispiusion homdelddd threeand
15i nfl ammati on of the tarsal gl and. Anot her aspect of the present
invention is directed to the ophthalmc solution for treating an ocul ar

i nfection, conprising |levofloxacin or asalt thereof or a solvate of the
sane at a concentration of 1.5% (wv) as an active ingredient, and used in
the present dosage or dose reginen, wherein a bacterium causing the ocul ar
infection is at



.20l east one type of bacterium selected fromthe group consisting of

| evof | oxaci n-sensitive genus Staphyl ococcus, genus Streptococcus,

St rept ococcus pneunoni ae, genus Enterococcus, genus M crococcus, genus
Moraxel | a, genus Corynebacterium genus Kl ebsiella, genus Enterobacter,
genus Serratia, genus Proteus, Mrganella norganii, Haenophilus influenzae,
Haenophi | us aegypti us, genus Pseudononas, Pseudonobnas 25aerugi nosa,

St enot rophononas mal t ophilia, genus Aci netobacter, and Propi oni bacterium
acnes. Anot her aspect of the present invention is directed to the
ophthal mc solution for treating conjunctivitis, conprising |evofloxacin or

a salt thereof o , sol vate ,of the sane at a_con ntration of .1.5% V) as
A acti ve. IR EP e A TTe oy BURRPIOTHo a8 BF SSSeFisy: e
wherein a haehREéHMEAUSHE s EhfpieRn] UaGtinYithd Sculd ihRYRS] @@tonsRASIchdy e
genus Staphyl ococcus. Preferabgg, the conjunctivitis is bacterial

conj unct i vitpisBortemek efitbe genauien St eypoyieed ulas-iSteapdry tasoedestesiymeds.  The

present inventd on als rovi des, a thod for .treating .an ocul ar .infection,
Seanpri si ng SRR nanBrBHELalBRE ayBbap SR TR ARt ehitegR!
conprisi ng dosy eddip¥asi veMtally Sdketicl ReE@PrestenRr&aty ot te 0ésidthe baatu@t a
concentration of 1.5% (wv) as an active ingredient, into a patient three"
times a dayesulting fromdBe loag-tegpusstofshe tevellpracirephthaiminhsaleion 8 the rect ed to
t he ”EthOd<£8€aﬁﬁﬁﬁf&£9eﬂﬂcﬁ&yi%hné fection, conmprising instilling an

opht hal m ¢ sol ution conprising IFevorl oxacin 10or a salt thereof or a

sol vate of 't he saseraltaf aeondentinatirabbinforiiedd ¥pithelie) atirasiam madel, e
ingredient, into a _patient in the present dosage or dose regjnen, wherein
the ocul ar KBRS 06 S Eesght in¥ertongige forpd &iat aiialigh @B RBRCTIE APIERERUIGP dtip
consigting of ' ANV B A i dags L4 0 I and
ianaﬁ%&ti6%“8%8?kgﬂggé%ﬁ%t%ﬁ%ﬁ%&ﬂ%géfﬁgﬁT%%ggé¥gggﬁgkéﬂ%¥gggﬁ%ﬁ?weg%tion
i s directedol@idntie inElédthrdeaimdsrLddyl Bg abiormhboetiation and @elbi dncurihgradrai Si ng

instilling_ an ophthal mc solution conprising | evofloxacin or a_ salt
t her eof or W% gRitheligkwound asamrenat the e sys 2hrpa Iotipxagy oppthsimie an
active ingregdient, into L. kAo : .das . i men; -
wnerein & bent B BB L Pt (PP OERER P IRAE BLafRRE S 800
bact eri um sehieginethgfsu@restshiat POy eadp bsbddgrende dfavdef difesRahay merasd i ve
genus_ St aphyl ococcus, genus Streptococcus, 20Streptococcus pneunoni ae,
genuslEnt er Wbgrthgdevodenamn pphthalmee sqlutionhsiirg pBeneeBIaREn (asf) sxceeding
COrynebactefg%ﬂk%gfﬂgaFgggbsieIIa, genus Enterobacter, genus Serrati a,

9

genus Proteus, rganelTa noraanii, Haenophilus influenzae, Haenophilus
aegypti us, genUSF&ﬁm#ﬂ@ﬂPﬂﬂSan&ﬁﬂdQﬁkgﬁawﬂﬁhughﬂmﬁﬁndﬁhaﬂQhm& nas
r opi oni bacteri um acnes. 25Anot her

naltophilia,@genus Aci net obacter, and 1i ba ,
aspect of t#edpresenpulbaimiyneiva Bssye certeatiation sipulanopmeriicl.or At p&estilte§ an
ocul ar infegti ; mr.l.si ' I LT t ' ' rising
Ievofloxaciﬁkgﬁﬂg’ggﬁ@k¥§%$%3?gg%k%héggggpg?o d?ﬁ%qgéﬁgagﬁkggggﬁggﬁtration
of 1. 200 (W bacoates adbisdt to/levoienaenh it sharbtedma2paloudnise bfitHeNevdilogagnt dosage
or dose regi nen, wherein a bacterium causing the ocular infection is

| evof | oxaci PRERHEY¢ sajeiQpdp e cmypHiANaE desege Or dose regimgpovheeasiiisds almsst t he
present inv i i i &ﬁ@;~ k , i j, & ivitis,
conpri si ng ?ﬁé@?ﬁﬁﬁﬁaqgﬁggp ﬁ%ﬁ%%Qgg%ﬁﬁgggﬁggéﬁ%pﬁgﬁﬁgg?gﬁg?ﬁgggcin or a
sal t ther eofresent dosagk vatieseatgitriea. sanethat wardspthe ésvoflakacn oplithdinb&sglufiary as
an active ingredient, into patient in the present dosage or.dose reginen,
wher ei n a bHCPEPISIRRCRERE0G 39%6&6%%?@@1%@1 iRyt "!5‘6\9_6\“1%%5%%}’5‘@!4§P%i ve
genus o5t aphyl AEAGE Useh KIIHRL ARbYous bliRuE BOIHARb S etislah: RACtAdkin
conjunctivitis, and the genus Staphyl ococcus 1s Sfaphy 0COCCUS aur eus.

The pr esent whivhentuloriroal e shorovirctesselod\tiod legaoianincrphthadmid sofhimnanftheor a
solvate of the same for use in treatnment of an ocular infection, conprising

instilling SHYCAPNH Aei224 BoiRSC&YEMSP an opht hal mi ¢ sol ution conpri si ng

| evof | oxaci n or r ; ration
of 2. 556 (w/ v) s aa Gor Tog Fatey SoReRPOMARERRL st AR Blesth SBRGER 0
aspect of tfeseprgsentis amexsatiéoophthabnicesolueidn tfor trdasing ew ot tilaxmféanionr whick sal t
t hereof or the solvate of the sane for use in treatnent of an ocul ar

i nfection, conprising instilling an ophthal mi c solution conprising

| evofl oxacin or a salt thereof -4 -



.150f. a solvate of the sane at a concentration of 1.5% (wv) as an active
ingredient in the present dosage or dose regi nen, wherein the ocul ar
infection is at |east one infection selected fromthe group consisting of
conjunctivitis, blepharitis, dacryoadenitis, hordeolum and inflammation of
the tarsal gland. Another aspect of the present invention is directed to
the |l evoll oxacin or the salt 20thereof or the solvate of the sane for use
in treatnment of an ocular infection, conprising instilling an ophthal mc
solution conprising | evofloxacin or a salt thereof or a solvate of the sane
at a concentration of 1.5% (w v) as an active ingredient in the present
dosage or dose regi nen, wherein a bacterium causing the ocular infectionis
at |east on&calyihe ogplapméscapn ii seqreEmegvithoyincHasigesifds oRsi and sitpedyely

| evof | oxaci fnansl dde. i FRARIMIS S ARAKAGACEUR blfRHE =l ERLORREAY i

St rept ococcus pneunpni ae, genus Efterococcus, genus crococcus, genus

Mor axel | a, ghichisedSis frombhe l@rg-1erm agéou shdtl-elnsi .t loé jevo@ousiEnttee obact er .

genus Serrati a, genﬂé Prot eus, Mrganella norganii, Haenophilus influenzae,
Haerophi | usCAGYIMPUSOSAgeULSPSelitibionas, Pseudononas aer ugi nosa, _

St enot 5 ophomonasspREAARYI thi BresSfNHSenfioh MELiARAG Ban oﬁ;ﬂﬁlalrﬁﬁrc%elu%h bacterium
acnes. Anot her aspect of the present invention is directed to the

| evof | oxaci meamgtahecslat inf¢dhieneafmmprisindieveiddnaatneoraf satthibersafive of sofvatesef tha
treatment of an ocul ar infecfiqn, conprising instilling an ht hal m.c

sol ution coffR§ %‘i?r‘?ﬁ“_?%\‘?&?‘?%?é&-?%’ BEUEER UV R e 1%}”%%%*353_ Rt he
same at a Ceit KaARcR that RN} oS MLARL bYRHAIRAE SHLERY iiifiiag
present dosage or dose reginmen, rein a bacterium causing the ocul ar

i nfection itrécemodd DdmCi Nn-sensitive genus Staphyl ococcus. Anot her
aspecﬁj@of t he present invegti on is directed to the |evofloxacin. or. the salt

theredf or the sbPyAIRSCHH BhBrSHHENYBHOY S B TR CORTIRAET vi ti s,
i ncludi ng 1Qbfoianldcilr Al R BdHh ki Gn S Rl 6:Q0irCAE Gl 1Sth&dof &Odol axa6f the OF @
salt thereof or a solvate of the sane at a concentration of 1.5% (wv) as

an active i sgnediaawhcénratibeopi S8ept/vilasagetior itwsdentegndresed imtherpeésenta

bact eri um cgusi ng?éhe cQnj uncti vi t'hs i § |l.eyof.l oxaci nsensi,t%ve enus _

St aphy| ococfefe2e PY @aseremign: WRECIRdAT arteen i91eCTian 152t bheact @4 BICCRRTUTE vi ti s,
and the gen %nﬁ%@@mﬁb%%ﬁﬁﬁg df%o%ﬁ@@%'tiﬁ{%%’dﬁt@,%a@%ad%& hbRRSINERY, @nd t he
present invention also provides use of levofloxacin'or a salt thereof or a
sol vaflé of idflemssarenfodtherarsaf gendiri ng an ophthal mic solution for treating
an ocul ar infection, conprising |evofloxacin or a .salt thereof or _a solvate
of the same at a’COMEERPRAHGISRe B T EoiRpirn s ditecld 1 bthalgicaaluite,

wher ei n onefgtRRRACEN 8RRaraNRcbn,tdbthpeRiikhaldTlokasiflorhisain tHePedf B8 b kbl aid of hr ee
times a day. 20Anot her aspect of the present invention is directed to the
use of | evothemaneiaha gpncgnigatian othled Bdiv/ Orasan sl vaingragfient amdsaerkinftbe

manuf act uri nge&an opht haldrric solution for treati ng an ocul a][rahi r%f ecti.on,
conpri si ng PEERI98528EioR dgie Taelngn Whking Paderym SEysag e seulapicehion 14t o
conceppr at i RsQinekymY6(bakM)iuASsefR@AGEIN ehd S96F EbRNting ¥ tevioRSkddid-Shsitiet he
present dosage or dose regi nen, wherein the ocular infection is at |east
one i nf ect i gem@5¥enhytaceckuly gamus Reepioceqeus Gripicoogs Phegnojian@Eed ti s,

bl epharitis acryoadeni tis, hordeolum .and infla ion.of the tarsal
oland  EnoiokOR Bl MicrtOr e pbk ARt FektTbn groreretr Bt the use
of | evofl oxgaéwsicdlh, @ndEhictd RO gellis Sersdiay 8difis ProtelE N d@morganii,
manuf act uri ng an ophthalmc solution for tréating an ocular infection,

conpri si ng Fegeppbksdnueszag Hagmophies aeghpidts. gergisIRegudongdnag Rscudpapanagt a
concent Al | Aoty MVl lorSn R e ABhh iR, b8S Al ARinacinderst L1 ed 10 the
preset’ dosage=or dose regi nmen, wheraim “afact erium caust ng the ocul ar

i nfection i Pr@kiohibasdrn@necrieype of bacterium sel ected fromthe group

consi sting of |evofl oxacin-sensitive genus Staphyl ococcus, genus
Streptococcus. SHYEPhaveeU thnaireHilaentige sdrected to the ophthaimic solution

for treating conjunctivitis, comprising levofloxacin or a salt thereof or a solvate of the

same at a concentration of 1.5% (w/v) as an active ingredient, and used in the present
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-5 Enterococcus, genus M crococcus, genus Mraxella, genus Corynebacterium
genus Kl ebsiella, genus Enterobacter, genus Serratia, genus Proteus,

Mor ganel | a norgani i, Haenophilus influenzae, Haenophil us aegyptius, genus
Pseudononas, Pseudononas aerugi nosa, Stenotrophononas maltophilia, genus
Aci net obacter, and Propi oni bacterium acnes. 10Anot her aspect of the present
invention is directed to the use of |evofloxacin or a salt thereof or a

sol vate of the same for manufacturing an ophthal mc solution for treating
an ocul ar infection, conprising |evofloxacin or a salt thereof or a solvate
of the same at a concentration of 1.5% (w v) as an active ingredient, and

instilled in the present dos%ge.or dose re%iglmen wherein.a bacterium

causi ng t hOHERIPEAOSETF &R o WIFEIM & PGB R F%@Eﬁ%@lf‘ﬁ}’é'“&éﬁuesvo_ oxacin-

St aphyl 0COgEUSve cenus StapRALOSIu@S RBefer My, RS @REVs H¥RMriHN is directed
to the use of |evofloxacin or a salt thereof of a solvate of the sanme for
manuf act ur icog uagtivigh rhéthei gensobaphdncdoons tsrsahyigocojaurens.i viti s,
conprising levofloxacin .or a salt thereof o ol vate of the sane at a
concentration of hi.péq%?wwn“é@ ahfr‘? pé%‘f‘fj?/s_ea F‘EBPQJ?S% ?a%naﬁa Of”_f‘ilgli ’in?chan‘i n the
20pregent  desESin®insdOER JRAHBE Per SMRRNELNaRoPRBAIBIE STHGAEInSHsirdpe
conjunctivitis is |evofloxacin-sensitive genus Staphyl ococcus. Preferably,
t he conj undevoflokian psa balttherdofbr ¢ seljataef theiseing at anandenwatianefst .5% (w/v)

St aphyl ococcus is Sta Eg/l ococcus .aureus.. ADVANTAGEQUS EFFECTS OF | NVENTI ON
As is cleasf}8H'S REE _ePLé‘?tO&FEPFWiﬂ&r&F“FFWS&I ®escribed bel ow, in the

| evofl oxaci n 250pfihalipdet §OIhk brdBnt ifvdniion RS E3Qd P IRAMBHAA fEOSRtHESH MEN

(1.5% (wv), instilled three tinmes a day), a nore remarkable inprovenent is
seen in t hecshoinfectionnsampresingingtilbing paepkthpiatic soltfiomeemnpiiting leyaliewgirpy

various bacteria, than in the |evofloxacin ophthal m¢_solution in.the

converlt i ondF .ad_@% Hljéeogf’r aselyarey itlﬁfeﬁwtg%oﬁlﬁr\?ﬁm? nglb & d%”dv)[ ar?raéleacf’?/?res a
day). In adgitaiem., it b RAUER it bR Jredaf dRXECoHMiRPRARENIWhesQh Wd Quldrn the
present dosage or dose reginen has a higher concentration than that of the
| evof | oxaciinfeopdnt isat leagt awolinfetoon sefectdderan theegroip nersiting 2§ eOTHRNAYEE.

regi men, t rate of occurrence of. side,effects. do not increase. Curing
t he ocul ar rh?‘?ﬂhéett’?glﬁcrp’ﬂ? nétﬁof‘f’rdF?l?fEl’ F%%H@W%W&O?@m tﬁﬁaf(ﬁqa? e duration of
exposure of the Qgihadlashdth 6€iHe PeseAURLEFioRAE BREN MO Be Bletb@ffbOXaging an

Therefore, the |evofloxacin ophthalmc solution in the present dosage or
dose Fegi nersulas indeasionuedmprisrpsstibiages ophihsineis soker gempasipg lqvalo¥acd st ant

bacteriumresulting fromthe. | -termuse of the | f1 exacin opht hal m c
sol ution i nortaﬁ‘éﬁélbeﬁ?éhrﬂr i%ﬁg!atea‘%gg%%anber at(foc_gélc?rgl@ln%ﬂfy%? 21'%%/ \'g % cCI%té'gr from
a result ofingRdREUIRE atfatibsiih Yhd Bedenfl@SGEE BEGLLOEAMen WIRdeih At htetiubY (W V)

| evof | oxaci n"ophthal mi ¢ solution is instilled three times a day, an

abnor mal obmwsinatlieasulag infoctiquais af lcasdt ank yyrsed haeitrivmeelgptee ooy theyeoupnher eas
when the | evof. toxacfiln,cg)ht hal m c..sol uti g? Q}a§ ng. 2 concs Lrat icoﬁls of 3.0%
(Wv) or hi GHEPIIEST R TPER SRTEE" BT TR OHy SBHOPHEOBI5E e vat i on and
del ayopn custtdpehcdtod paehimBRiac SRnLNBheA coVIdNELNAE RIiSRRBOCARL, dehfs RIdkaleliar eye.
Therefore, the frequency of occurrence 15of side effects may increase when
t he | evofi cscaus Ronphbavadrinne. gsorukicdbpicHavdenys Brictbaetat. garysoyeriatissgenus
exceedi ng 1359 I St1.S : . - f
results of lgﬁéﬁlgf%é%g{& ;aarrﬁ%%jrﬂﬁ’g%%ﬁ(r?oﬁglﬁgg{fﬁlgg%a%gﬁger%&%wg?Far(ga% I%‘I([)lsgiig(r':agllrig t est
(bul bar conpystgdrhoias! PadémeenRcRAldiaish Biesdtiophahbad maltehjliadganisi bed bel ow,
St aphyl ococcus aureus beconmes resistant to | evofioxacin after short- 20term
(24-hour) uABNYPLIGHY, A/ BIOPENERACHTHFMMET i ¢ sol ution in the conventional
dosagg-or dose rggi er-eas I.S: | : r d

sur pr?‘gi ngly in %ﬁéétg?%\;gwg%{g% Iﬁg%lf)]ﬁinhlg?t?ndng? ?&Fﬁ? ?'(E)Hnt%fgﬁde%ﬁho[ea %}r/ggéetﬁ]t’ aélosage
or dose regéodiidr.infettid, bempyisihg $nstillig dneopbiiaiirciolutidpkbhdtising lsoflokadn in
the present dosage or dose regimen can directly inhibit the .

ocul ar - i nf e@td BH-Tbeel dig whwieel Htnsaue At HRONSERIFHIYD §¢ 6 SC¢u VAN ALHSaZABEr om

becot ng I SREALANE 1h8 o BYSH QARCHAIALEN. LERNLL bR A heKl 8 m use

crein a
of the 1 evofFoxacrn o mc s n onal” s ge or dose-
regi men. causing the ocular infection is levofloxacin-sensitive genus Staphylococcus.
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~-Speei fically, the | evofloxacin ophthalmc solution in the present dosage or
dose regi men may be an excellent ophthalmc solution for treating an ocul ar
i nfection, because the |evofl oxacin ophthal mc solution in the present
dosage or dose reginen treats the ocular infection in a short tine w thout
increasing side effects, and effectively inhibit an

ocul ar-infection-causing bacteriumfrom becom ng resistant to | evofl oxacin,
which results fromthe | ong-termand/ or short-termuse of the |evofl oxacin
ophthal m c solution in the conventional dosage or dose reginen. In
addition, there are also 5provided a nethod for treating an ocul ar

i nfection by usi | evofl oxacin or a salt thereof or. a solvate of. the sane,
| evof | oxaci n or ‘g’g(g%lefrtasi’q‘fé?gﬁf PESCRy RS & llrecltqgetosfg?’r@eﬁ"(?\é% SEeqURe

treat ment QfnfuReAGY!Bnpriting GhdiPihg AChHIBEmRS sdI@IH doPARING 18V offoxadihntor

t hereof or a solvate of the same for manufacturing an agent for treating

t he ocul ar a saftébtreaimr aBRIVER OEBCRINRTII@N cOFeDRAMH N%SS%JF@'@) aslar artiyegr aph -
showi ng a change in the |.evofl|oxacin concentration in b%J bar .conj.unctiva
after a 1. SOSTEREDY TG PORIEN 4B I ORI AR Ot TR BT 50 8o T U

| evof IpxaciuapdtHeadof] micatisitd 1ovbflokadiSkehdili @He GRE SraphPlovbicel. t Prefarasy i cal
axi s indicates the |evofl oxacin concentration in bulbar conjunctiva (naig
ti ssue) andht benjhmativiiens Ahcterdl sonjnaitvat ssnd He genneSaphdpcasdnd 1¥i st rat i on
(hr). 15Fi g% %hi ) aﬂ%r%?‘?h showi ng a rel ati onshi p between the | evofl oxacin
concent r at I OAPRNFL Abi e bacteria count for a group with 1.5% (W V)

| evof | oxaci n pr etieeatsmninvedid@l MoPprvvides Rvofloxativir 4 uahdreasdidkolvate of
pretreatnment, and a _group w thout |evofloxacin pretreatnent, in which the
vertical axhesimglfaases réaementalbpe opdeat @ifgcaonamprisinggnetiingpye éieg Pehe

hori zpntal axis i ndi ~the | evof | S n rati )solv

20DESCRI PTITR G&OE?&%%FEEMQ&‘“&“ Jofg‘ng’%ﬁﬁlfgg@%%% 4 acsgfrfq‘g}éeﬁ% 031?6? 88%ed by
the foll owidfgh&bipmd fal conbenuation of 1.59 (WhRaydn) active heprédied: three idea ally. A sal t
of levofloxacin is not particularly Iimted as long as the salt is a

phar maceut i cal | yAnetberssapstt ef eipresemdiangntes ipfliredied wahe lavaBpxagen ogthg 42l wi t h
i norgani ¢ 5acid.-such as_h aochl ard ¢ agi om i.d. hydroiodic
acid, nitr itgerg&f%lr?t%%lsﬂ?l ille %g{haecsla ; fgn%eﬁﬂgfgﬁ%% é’ﬂ%&%@ariﬂg%ﬁrﬂm th organic
aci d such asnaainCinadliidg af UpRhilcias] dtiomedreprisigciedo i MACRI dtiacsaR cheteofci tri ¢
acid, tartaric acid, adipic acid, aluconic acid, gluco- heptonic acid, o
gl ucutdni ¢ e WivatesHiphsime R eancentranen pAn Sih (i) &s aradive iRgredigntiatee

hi ppuri c acid 2- et hanedi sul f oni c aci i set.hionpic.acid, |actehj.onic

aci d, ol ei cPEE" ?O%Bé{fr@osﬁéfﬁfneﬁ’o‘fg‘/ed%ﬂnatg? 8’?@% lg%eﬁg?%fs aglleggtr?ng %fge%&pt anni ¢
acid, triflpceetdanisdibeptensating of bedjarnpss, BQEhﬁitﬁQﬂ&ry@dbﬂi&i@,enesU| fonic
acid, laurylester sulfate, nethyl sulfate, naphthal enesul fonic acid, and
sul f osal i cyhardeqjeingandiinfammaiinapltharsrsdidi#idsal t with nethyl bromi de, nethyl
i odi de and the |ike; [t vt .1 0 S grgh rine
ion and iodine i é‘ﬁ&hgxa%sg?%t O\fmmeﬁq%ﬁr%ﬁ!aﬁ?’gné naIP dgrg%:q d gosthPiIi hi ggnadnggﬁ%hg%glgnd
15pot 88si uMheio$ 8t the Wbivatealf kiad danRabt s tt@hinsdit bf asoaddrdhfgmiand nmagnesi um
a netal salt with iron, zinc and the like; a salt with apnmonia gflt wth

organi ¢ ami PREIRRRES BSURinE ap Rphtbplats sehHen compRsiRdIsyAteTEcIn or a salt there

5 L U RS RN B 2015 5 R Bl

N, Nbi s( phenylesaf: A¥tape br doRt:bARRM] WHEBRY 2 Badtkriune cduste. the ocular infection is at
least one type of bacterium selected from the group consisting of levofloxacin-sensitive

25 genus Staphylococcus, genus Streptococcus, Streptococcus pneumoniae, genus

Enterococcus, genus Micrococcus, genus Moraxella, genus Corynebacterium, genus
Klebsiella, genus Enterobacter, genus Serrvatia, genus Proteus, Morganella morganii.
Haemophilus influenzae, Haemophilﬁs aegyptius, genus Pseudomonas, Pseudomonas

aeruginosa, Stenotrophomonas maltophilia, genus Acinetobacter, and
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--20A  sol vate of levofloxacin or the salt thereof is not particularly limted
as long as the solvate is a pharmaceutically acceptabl e sol vate. Exanpl es
of the solvate include a hydrate (hem hydrate, nonohydrate, dihydrate and
the like), an organic solvate and the |ike, and the solvate is preferably a
hydrat e (hem hydrate, nonohydrate or dihydrate). When a crystal

pol ynor ph and a crystal polynorph group (crystal polynorph systen) are
present in |evofloxacin or the salt thereof or the solvate of the sane.

t hese crystal polynorph and crystal pol ynorph group (crystal pol ynorph
systen) are also included in the scope of the present invention. The
crystal polynorp raou crystal 5 polynorph system) herein refers to

i ndi vi dual %P?’é’flg%a @HH‘S@&“?% respective stages when the crystal shape
changes dependi ngnQRercRPck: bi BRHraRH: Bl aliRh i thecsd AlBs IRbaexidecbude siihe
formul ated state) in manufacture. crystallization, storage and the |ike of
t he cryst althereafonidk koluate phthesami fer wregp ersgtment of an ocularligigefi¢roxaci n or t he
salt thereof or.the sql.vate qf, the sane according to,the. 10pr

i nvention iCsorrﬂ)t?féil”grlgﬁtﬁbngaa%?/@}tg%lgn%'foe}}néc\’/no?(f%&réséril:%l,ev%%o l;r%rllglrOerloapsre‘igl(‘:[\ gérr%%fl y a
hem hygir at €,,0f sJ1@xobt 19X &Ehdat a concentta@valof 636 (W Oks hihgctRalihgrelien€iaftheor the
sol vate of the same can be manufactured in accordance wi th the methods
descri bed ipresepdoege oPdise n¢gimah) Wieaeinarbasteriug 534 thmecularpaisegen Pat ent
Publication No., 7-47592. In th esent invention, comercially 15avail abl e
| evof | oxaci V%%%E*rﬁ%?i‘&%ﬁ—’%ﬁ%ﬁ’é&[%ﬁP%Cdley Wako Pure Chemical Industries.
Ltd., catal og NoanhothoOasg& 3t tiRrAfledeReinhiiin i€ AReatS B tBe 1a®Edxacin or thels#lt t he
present invention, a 1.5% (wv) |evofl oxacin ophthal mc solution

(her ei naf t ethergof or thepelvatedf ths same fohesepp dxaimens phedameiyitisolngtudsig' ) refers
to an,ophthal m.c sol ution.conprising levof| in (fr r..a..salt
t heredf or lémg? llng'g{lé)pl&t}lgl%f ﬁg(;mtsl%nrr%o a?nsén%geﬁ/géﬁ Fa éroanﬁgftg%.gé%gr?aﬁo {i;\)a%egs an
active ingrgtiheBime at a concdliitiBh 85 €138, ORRY hahiThdtive Ghartdiont i6 alie Presgpr epar ed by
using a wdely used technique and using pharmaceutically _acqut abl e

addi ti ves adosageesdase yegimen, wheTtin ahaslsainm espbing shendosjwetividis dnlexafioxsein-

prepared by selectin r and usipg:. for exanple .a.tonicity agent such as
sodi um chl oﬁnalélvﬁﬁamg%%og&lorcg‘fcéﬁ‘ gP%é%rra % s SR DB jtl%lsspj ea(ré{egélch as

hydr ochl or i gorfthdivardarkioHe Yeaud Sl deccd i9BfabRyloa@ent agbed as sodi um
phosphat e .and sodi um acetate; a surfactant such as pol yoxyet hyl ene sorbitan

nonoollat e, pol yokyrtheamors; Brpagssnbingenmasypordee e Hevadlpsaap oaacalst or

oi | ; a stabjl.izi ' e LYm: A
preservat vl R s Bk o ESARR PO AT A AR RIS R Belind”
necessary. dheciiciafdtion, @pibhenpie oflokidih 0na saly therot ona pdivate biithe sameange
acceptabl e for ophthalm c_odrug products, and preferably have a pH of 4 to 8
usual l'y.  aconqeatrafien girleXe A/ \)rdy GREFIBYE Igrediant. Vacr&h 0B drapsT @PopYe f t he
present ophthal m.c,sol uti.on. us |y, refers to instillation of 10 to 60 !IL
of the pres t°p$‘ Wrﬂlﬁlsﬂfugogbﬁlﬂﬁﬁgeﬁ.th%%ltﬁnetsshae& fesent invention,

instibbation of thether epestiofdbraadnirs caobmisidirectet ié &R st BERvaflohayin éref er s
to instillation of the present ophthalmc solution three times wthin 24
hours. and pralt grezslr ¢ qlugte of thejsameilpT menyacyrirgan pphthemie pelrten fo4t noon

and at ni g.hEr'e?tino an_ocufhr E\??ct%ego%ﬂ{)rigiH%faP%%lgﬁcbrf%hﬁﬁerggf (g'rz;hcs%%gtéf)f the .

~infection include conjunctivitrs,” Ker itrs, ryoadenitis,

l'acri mal capahé et tdnicentratioh bamses '(\Q/ﬂ? af art h@iveafigadicdOghdmghilldoindee! um
endophthal mtis and the |ike. n the present invention, specific

exanpl es of prasaiptidesagear dpse regimeannwibargen Baccelar Hifedonjiuadessyons mfegi@nar r hal
conjunctivitis rulent conjungtivitis, eudd - unctivitis,
conj u%@t i va|Se‘6%tF§grt° glntﬁf: ér O_gﬁgb ?Sﬁsenqgi ckftec.o B Bgtcslz‘l”*{ g?@)@%@?gé&gﬁ 8(ll%!enlgjta‘i tis can
i ncl ude bactgfdedlunk@h@triflabinate@rdfeid takdaC 8land. coni cal phl yctenul e

Another aspect of the present invention is directed to the use of levofloxacin or

a salt thereof or a solvate of the same for manufacturing an ophthalmic selution for

treating an ocular infection, comprising levofloxacin or a salt thereof or a solvate of the
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~~15and the like. Specific exanples of blepharitis can include =m na]

bl epharitis, eyelid dermatitis, angular blepharitis, staphylococcal

bl epharitis, seborrheic blepharitis and the |ike. Specific exanples of
dacryoadenitis can include acute dacryocystitis, chronic dacryocystitis,
dacryocystitis of the newborn and the |ike. Specific exanples of hordeol um
can include external hordeolum internal hordeolumand the |ike. Specific
20exanpl es of endophthalmtis can include bacterial endophthalmtis,
endophthal mtis after intraocular surgery and the like. In the present

i nvention, bacterial conjunctivitis includes acute bacterial conjunctivitis

and chronic bacterial conjunctiyitis, and inflammtion of the tarsal gland
i ncl udes né?‘@ﬁﬁf%?%‘?ceﬁ{ﬁaé‘(#“rﬁ?ﬁab%éwg a3 4f geyfr Parefyat: Bp‘ég@ﬁbafﬂ\}gﬁti on

| ncludes 23¢aLAl @fheSHI DS YooiRLAUANRE 3UL08KYm ALl RSl AlnBUIREE 3 and
the |ike. The ocul ar “infection for which the | evofl oxacin ophthal mc
sol uti on i fedshengypsefbacttosayselentedive® thegione ronsstinged 1¢voiloxafivsetsitiveat

| east one infection.selected fromthe gro consi sting of. conjunctivitis,

bl ephar | 11 S RSPRBAORRF ST S CTHBEI ML At AHPE AR RIEPBA™ B " ¢ ar sal

gl and,5 and pméBcdice], @EARI MiGORcHIG beMistNiSraxaingd obMistB@imetRERE@MABEN S
bacterial conjunctivitis. Exampl es of a bacterium causing the ocul ar

i nfection iklebtidlg genskintgrabastari muggﬁrratmlggmé,Prp@ps,é%gmnfél,a morganil,

| evof | oxacip-sensitiv en St aphvl oc S,..ge tre '
i1 ept ooocd e pRe LT R e T BESBOHS g BB SR o R Renps o
Mor axel | a. AakisosEBiyeRaEsRbhalhalgphus, ErRA@hdidbacgeusg Ent er obact er,
genus Serratia, genus Proteus, Mrganella norganii, Haenophilus influenzae,
Haenophi | usPrapigy c@@umg§w§s Pseudononas, Pseudononas aerugi nosa,
St enof ophononasy IR AR bAne SRR HGLRBHIOBHEL 1oRROBLOMNI DAGSELHIE aches,
Nei sseri a gonorrhoeae, 'genus cil'lus, "genus ostridium genus manonas
and the |i kesaltkBdraoftdra sphvasesitthe sarenfar emenufgpacingian aphdmphesobitionlier genus
St aphyl ococcus can include Staphyl ococcus, aureus, gul ase Negat i
St aphy| ococks#sng Al ot Hy ipfaedon.suaETsing levodiespei 06?_55%@]6&@295a%ﬁ@&%@ﬁccus
can 1 ncl udegene bydhaRhl S8R0 s oh e lRRE &l HRIACOGEUS.
y-henol ytic Streptococcus, oup A Streptococcus, Goup B Streptococcus,
G oup C St rspiencdssagsor ddso gyiet wieptiaadactesinm@ansing Ehel &bl arepfeccmcis us .
G oup_F. Streptococcus, Goup G Streptococcus. Goup H Streptococcus, G oup
K St r Ept ocolereftoxaginsgpsitvestenais SHPG¥OGRSCUs oup M St r ept ococcus, Group N
Streptococcus, R&Her%séécrt %p{kf%??&%Hﬁnv%tfb'ﬂHs Eir LERLBE ggézé‘fslevcg Bin Qr
St reptococcus, oup t rept ococcus, oup t reptococcus, and Goup T
St r ept ococcausalt tBpreof dri acsobvaanpd ths sarhe fdrenamifacsurkgt r aphticdms soanionrfot ude
Ent er ococcus faecaLis..Enterocqccuiazgdurans an?_&he i ke. 'S ec%fic
exanpl es of T¢AHBE GENHACVIES SRBREHEE ExRTlPXAI Bl? MICIEEEERASIVAGE Bhd ¢ he
| i ke. Speci {] 5 S okt NG MRLAxRl | a
Br anhanel | aga(&:rget%é%ﬁ%eﬁgﬁiﬂnéggéﬁw&%ggbiggf Irl]eudst’ |d2g$ﬂigﬁrllg Mor axel | a
| acung®a, Muesenelbsagt bndestaegiers, aheteivbr Facetrivan drusing)thacwhjtiva vitiske.
Specific exanples of the genus Corynebacterjum can include Corynebacterium
speci es 25( leNellrhgead Y SRS ENY ACAEB Ect Eﬁ%ﬁ&bji he CARMPEY tid 13
Cor ynebact ey ; LRt | ) | L nd the
i ke. Speci ‘E’%c(lt:‘ég:i gEE eskg!}’ %}ﬁ{a{hggg}lulgsr%h éﬂ}’é&?{ﬂ%ﬁ%&p}lﬂl‘ﬁﬁ%ﬁ%;ér)ggggi ella
oxytoca. Ki absieNTAaGREISBRFEETSKDERSVENTAONer ri aena. Kl ebsiella planticol a
and the like. Specific exanples of the genus.Enterobacter can include
Ent er obact er aer ésrﬁé%aref@t’ﬁ‘ ronlef éﬁﬁaﬁgh t&ﬁ@ﬁieéﬁgl?ed ?%T’BB%&@?EM%%% and
the | bke. Speci fil.¢ | r.ag: ol RG/ Sehraks a
mar ceddons Syl FRATR i Cirelf dIRR0D: SR Bhirn T3 DV IR RL RN 2 e
Prot eus m r dhieb & day)Pi aloetifermark ¢ irspraneméhés deek én thephortfi¢ren exarpt e of the
genus Pseudononas can i nhcl ude Pseudononas alcali_genes.1fseudon%na i

oxacin ophthalmic

vesi cul ar i sbactenal conjunctivitis caused by various bacteria, than in the levo
solution in the conventional dosage or dose regimen (0.5% (w/v), instilled three times a

day). In addition, although the levofloxacin ophthalmic solution in the present dosage
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*-5Pseudononas cepaci a, Pseudononas chl ororaphi s, Pseudononas fl uorescens,

Pseudononas pickettii. Pseudononas putida and the |ike. Specific exanples
of the genus Acinetobacter can include Acinetobacter cal coaceticus,
Aci net obacter baumannii, Acinetobacter Iwoffii and the |ike. Specific

exanpl es of the genus Bacillus can include Bacillus cereus and the |ike.
Speci fic exanples of the genus Costridiumcan 10i nclude C ostridi um
perfringens, Costridiumtetani and the |ike. Specific exanples of the
genus Comanonas can i nclude Comanbnas aci dovorans and the |ike. In
the present invention, the Staphyl ococcus aureus includes

methicillinsensitive Staphyl ococcus aureus (NS nd,net hi ci,ll in-resistant
St aphy! ocp@b@%eéfﬁlgﬁgi\‘lf\/&g er %Pﬁ‘&e‘itf‘?élo%tﬂéaﬁh f‘to(?(g%%%gog%)faﬁlenr?ﬁh iash%fJnCI udes
met hi ci | 1 g5 156051t thY ot ¥b OGP 6F HEscaRbidRnMiHirste (WoStrendel of side _
met hicillin-resistant StaphylocoCcus epidermdis (MRSE). In addition, in
t he preseneffeay dodsinon incrdrse. Codgingabe opdgainfestiosimprbeme dersis thel udes
S.capitis, S capra S. haenol yticus homi ni s L ua nsJ S.sciuri,
S, il ans SR G AmaTon Yo pRET oh B P T s SRR e S 6
St r eptzococ gy nagaiRCt TRefoRt, RN ATRKEHS oplthaihitisbiusion Bt ttepireseacdusage or
gordonii, 20Streptococcus mtis, Streptococcus norbillorum Streptococcus
oralis, andoStregmadecrersuglyoyeased to suppresy gmetganes @ doniesiSRpE RRGIGHM
"l evofi oxaci n-sensitiyve" neans th its rain | ] - sufficient
sterilizat iYBSH“B}%r}E%{Bﬁ%er loBg THE] %Seioﬁt“leel\% ffotc%‘)?gl@iq’r%’%ﬁné‘@}q%gsggh@ﬂi”]}’\?‘cem ly and
usual |y usegdneamessltdosdde.dodbrbgmecul ar i nfection for which the
| evof | oxaci n ophthal mic solution in the present. dosaqge O}E dgq%ze regi men is
easte

used is prefer abfyis a506aar Hom hrcedt plod QAUAdaXIRYY St Oy BETof
bacterium sel ected fromthe aro Si §Li . i epgitive
genus{%t apﬁgff g'c 6"(:@%{ 1%58{)1 sac%[ Orpg@}agrgigcgg ﬁé{ogg§ %Bitlgdég’(}:%ﬁtgﬂ%nggﬁbﬁi ae, genus
Ent er 0C0oCCUYpno@ei dssdW £10aG 9 B6isarti@enlySsebb artkie bh@riogery shéeay wabmdteer i um

genus Klebsiella. genus Enterobacter, genus Serratia, genus Proteus,
Mor ganel | a levofaatin ophkiieimiglsplutien having e Gereentrpi@ih®iph? 1ol &/ Wedyghetd genus

Pseudononas, Pseudonbnas aer uai nosa, ,Stenot.r oph - i1 enus
Aci net obactigftl! egﬁ}éfe?’PH}?FG‘ A, 0 3PP PIRAL ggﬁe&?tlogﬁ@%%%gﬁﬁﬁlggﬂé %lélgﬁalgcul ar
i nfecti on- caupeshi RbuBk @vodbR xam BngBBISel vV hgriers, 1Bt &Rhydnes of ouayreand
further preferably an ocular infection caused by |evofloxacjn-sensitive
St aph¥b ococefissdemifesissnaaimareasrevhassthe jsveflexan gpighalgae PAPIPHRYRS Hn caused
by | evofl oxaci n-sensitive MSSA. | n,the pre i nvention, the ophthalmc
sgl ution fo‘ionF?rg%?f‘PHéé(gﬁ) BEGF Pgillﬁttyge@f/ivglr? SBftlted i ncl udes not oﬁl y an
opht hal m ¢ sol ut \ghef@brel hERLIAIfrbRGe QG| Ban imtRetlap pharbiatoldhas agst and
10ophthal m c solution for preventing the ocular infections. is to be

It
noted that pplareatdlogicalftestifeulbaoantiifatsHopRNEAIHS HRELERAR MAGhEnt i on
oL e A SR d LMl A0 QRILARL BRL Ao BEEhABI Aok iRl Ohon T e

results of e ocular toxicit e e intraocul ar
phar ”?Goki N&lh¢54-h88Y us@bkht "R opbRIcipestRgintabolitat inake valventenapdepge at i on
exanples 15w || be described bel ow These exanples are for bett

under st andi prydast regiaenrvwlaeas this yermosicommere Y PTRGINGS SHRISHEY é‘b‘grﬁe of the
present inv e%hg{]zicin ophthalmic solution in the present dosage or dose regimen. In other
words, the levofloxacin ophthalmic solution in the present dosage or dose regimen can
directly inhibit the ocular-infection-causing bacterium such as Staphylococcus aureus
25 from becoming resistant to levofloxacin, which results from the short-term use of the
levofloxacin ophthalmic solution in the conventional dosage or dose regimen.
Specifically, the levofloxacin ophthalmic solution in the present dosage or dose
- regimen may be an excellent ophthalmic solution for treating an ocular infection,

because the levofloxacin ophthalmic solution in the present dosage or dose regimen
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- Exanple [Cinical Trial] The clinical trial described bel ow was conduct ed
to conpare and study 20i nfluences (efficacy and safety) on bacteri al
conjunctivitis exerted by a group into which the 1.5% (w v) |evofloxacin
ophthalmc solution was instilled three times a day in the present dosage
or dose reginen and a group into which the 0.5% (wv) | evofloxacin

ophthal mc solution was instilled three tines a day in the conventi onal
dosage or dose reginen. 25(Method for Preparing Ophthal mi ¢ Sol ution) Using
the widely used technique, the 1.5% (vv/v) |evofloxacin ophthal mc solution
and the 0.5% (w v) | evofloxacin ophthal mc solution were prepared by

di ssol ving | evofl oxacin_hem hydrate. in water. and addi.ng.a tonicity.agent
(gl ycerin) s he grnlaginfrsiiap ”(i‘)ﬁli‘.or%t.‘rf[‘et“ﬁvﬁ@}lg creagifg F‘QFggﬁﬁ%cfﬁpgffteX“"e% For
up to 14 d " - L0 5 : i L0 - i Cy “ution
of the 0. sob T o) B R Bt A B L R R R

ti mes a daywhiohoesaltpfbvinetht Isigittrr amdjof shom-lsaotuse dithe davoflanatin ephthglmion t he

starting day. of instillation d 3 days, 7.days and .14 days after the
starting da%}l’l‘ﬁfonilﬁélﬁei ?qnémtm?fa ?%anorv%}%ri-gﬁ@e 'ef]g‘ragiﬂlf@“dg%@sa}ret%‘% degr ee of
eye dischargs,iey s mesdelt 88irdnd uRehatidroly dde RatASALInaS Mald as ot her
subj ective synptons and obj ective observations were investigated, and a

bact eri a t ethtrenfisr convhie bEe samevataflecinte asahrthereadior daglyaigrtfithe same

bacterium (gstimated ocul ar-i nfecti.on-causjn cterium dis ear nd
Dpe e 1 R R o P B BT o TP el B RORa A oS MPRERT ar e
present dosa@eObs $oSEmE @G BRI eSnbegdfor (VRIHpOHe borlal iR¥REbA At | NY
Subj ecti ve Séﬁ}()t ons and (bj ective Qobservations) An investigation on

eye di scharBRIEPESSEIPEIGTDF BRI Wifeébeni a was conducted by scoring in
S Fable Can i oot ; 5o
igg;):rgﬁg(r:rg \z,amn d ngﬁgeilfs a&%ﬁﬁﬁb%wxﬁ‘pa'oﬂé{&% 1119@41'698%63%81?1 J&ﬁéﬁ@x‘é&ggﬁe FMﬁar

I Servations ssuch as e eye I ng, eye

pai n, phot oghighiciva ang 4 BSYH B levoMBacal cpatiaandueheidn by a9c06 i(Wwy;) in which
0 point was provided in the case where no synptom or observation was seen,
and 3 poi nt Bveexmcprephtithduici selutios i¢msbllodends. whehigk thervestical gxp insheasss
observati on s seen.(Q point, O, gint.. 1 int,. . i : ints
were provi dgl\éwit e 8%8?‘%50’8‘:&“ r%t\iﬁnslg\%lelfoear t %@%‘6@%5‘%@8%%%Lr%?%ﬁc&;g}evhg% legrrlltgﬁ/as) .

[Table | ] &ieidiehidsahe Baehaei Aimkgstrition (hr). A speci men was taken
froman infected site, and a separation identification and 5sensitivity
test &P the bact &g &t dEEPE ShVBE @delgdprimbsivaan (hedewdlonatinsancepEpiqieacy

Eval uati on) and the viable bacteria count for a group with 1.5% (w/v) levofloxacin pretreatment, a

group with 0.5% (w/v) levofloxacin pretreatment, and a group without levofloxacin
pretreatment, in which the vertical axis indicates the viable bacteria count (log
CFU/mL) and the horizontal axis indicates the levofloxacin concentration (ug/mL).
20 DESCRIPTION OF EMBODIMENTS
| Levofloxacin is a compound expressed by the following chemical smictural

formula (I):

[chemical formula 1]
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--The: foll owi ng case was judged as "short-termcuring": the bacterium
(estimated ocul ar-infection-causing bacterium detected on the starting day
of instillation (first observation day) di sappeared on or before an
observati on day (second observation day) 10that was 3 days after the
starting day of instillation, and a synptom judged as a main synptom by a
~doctor in charge, of eye discharge (eye secretion) and hyperem a

di sappeared on an observation day (third observation day) that was 7 days
after the starting day of instillation (the score was 0 point). However,
the foll ow ng case was not judged as "short-termcuring”: the total score
of subjective synptons and objecﬂ\na£50bservations (hereinafter,

collectively referred to sinpl "stubj ective and objective synptons")
i ncl udi ng eye disch%rge retigp) and hyperenma as a result of the
I nvestigation by scomn iservation day exceeded 1/4 of the

total score of subjectl
instillation. C) Cr.’

/N\)

A salt of levofloxacin is not particularly limited as long as the salt is a

tive synptons on the starting day of
Kr; rY%1 kr) N?? 00 71-

..n\\\\\H

pharmaceutically acceptable salt. Examples of the salt include: a salt with inorganic
5 acid such as hydrochloric acid, hydrobromic acid, hydroiodic acid, nitric acid, sulfuric
acid, and phosphoric acid; a salt with organic acid such as acetic acid, fumaric acid,
maleic acid, succinic acid, citric acid, tartaric acid, adipic acid, gluconic acid, gluco-
heptonic acid, glucuronic acid, terephthalic acid, methansulfonic acid, lactic acid,
hippuric acid, 1,2-ethanedisulfonic acid, isethionic acid, lactobionic acid, oleic acid,

10 pamo acid, polygalacturonic acid, stearic acid, tannic acid, triffluoromethansulfonic acid,
benzenesulfonic acid, p-toluenesulfonic acid, laurylester sulfate, methyl sulfate,
naphthalenesulfonic acid, and sulfosalicylic acid: a quaternary ammonium salt with
methyl bromide, methyl iodide and the like; a salt with halogen ion such as bromine ion,
chlorine ion and iodine ion; a salt with alkali metal such as lithium, sodium and

15 potassium; a salt with alkali earth metal such as calcium and magnesium; a metal salt
with iron, zinc and the like; a salt with ammonié; a salt with organic amine such as |
triethylenediamine, 2-aminoethanol, 2,2-iminobis(ethanol), 1-deoxy-1-(methylamino)-
2-D-sorbitol, 2-amino-2 -(hvdroxvmethvl) 1.3-propanediol, procaine, and N,N-
bis(phenylmethyl)-1,2-ethanediamine; and the like.

20 A solvate of levofloxacin or the salt thereof is not particularly limited as long as
the solvate is a pharmaceutically acceptable solvate. Examples of the solvate include

~ a hydrate (hemihydrate, monohydrate, dihydrate and the like), an organic soi\;’ate and

the like, and the solvate is preferably a hydrate (hemihydrate, monohvdrate or
dihydrate).



.00 «-(c) S./ .,? So/ - 20 - (Safety Evaluation) O occurrence or

wor seni ng of all subjective synptons observed after adm nistration of the

| evof | oxaci n ophthal mc solution as well as occurrence or worsening_ of al
obj ective observations judged as nedically harnful by the doctor in charge,
t hose having a cause-and-effect relationship with the | evofioxacin
ophthal m c solution that could not be clearly denied were defined as side
effects. Trialists into whomthe 1.5% (w v) |evofl oxacin ophthal mc
solution or the 0.5% (wv) |evofioxacin ophthalmc solution was instilled
once were all subject to the safety evaluation even when the trialists were

not subject to the efficacy eval uation because of early dropout 10fromthe
test and the |i k&hena crystal pplvmorphoppd a crystal polymorph group (crystal polymorph

system) are present in levofloxacin or the salt thereof or the so.]vate of the same. these
crystal polvmorph and crystal polvmorph group (crystal polymorph system) are also
included in the scope of the present invention.  The crystal polymorph group (crystal
5 polvmorph system) herein refers to individual crystal shapes in respective stages when
the crystal shape changes depending on conditions and states (the states also include the
formulated state) in manufacture. crystallization. storage and the like of the crystals, as
well as the entire process.
Levofloxacin or the salt thereof or the solvate of the same according to the
10 present invention is preferably a hydrate of levofloxacin, and more preferably a
hemihydrate of levofloxacin.
Levofloxacin or the salt thereof or the solvate of the same can be manufactured
in accordance with the methods described in Japanese Patent Publication No. 3-27534
and Japanese Patent Publication No. 7-47592.  In the present invention, commercially
15 available levofloxacin hyvdrochloride (manufactured by Wako Pure Chemical Industries.
Ltd., catalog No.: §55-70931 and the like) can also be used.
In the present invention, a 1.5% (w/v) levofloxacin ophthalmic solution
(hereinafter also referred to as "the present ophthalmic solution") refers to an
ophthalmic solution comprising levofloxacin (free body) or a salt thereof or a solvate of
20 the same at a concentration of 1.5% (w/v) as an active ingredient.
The present ophthalmic solution can be prepared by using a widely used
technique and using pharmaceutically acceptable additives as necessary.
The present ophthalmic solution can be prepared by selecting from and using:
for example, a tonicity agent such as sodium chloride and concentrated glvcerin: a pH
25 adjuster such as hydrochloric acid and sodium hydroxide; a buffer agent such as
sodium phosphate and sodium acetate: a surfactant such as polvoxvethylene sorbitan
monoolate, polvoxyl 40 stearate and polvoxyethylene hydrogenated castor oil; a
stabilizing agent such as sodium citrate and sodium edetate: a preservative such as

benzalkonium chloride and paraben: and the like as necessary. The present
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- 1 (--,1r--- 97 4.0 0 ol group into which 1.5% (w v)
| evol | oxacin ophthalmc solution is instilled three tines a day overall
nunber of cases '

ophthalmic solution may have a pH within a range acceptable for ophthaimic drug

products, and preferably have a pH of 4 to 8 usually.
In the present invention, instillation of "one drop" of the present ophthalmic

solution usually refers to instillation of 10 to 60 uL of the present ophthélrhic solution.

QO

In the present invention, instillation of the present ophthalmic solution "three
times a day" refers to instillation of the present ophthalmic solution three times within
24 hours, and preférably refers to instillation once in the morning. at noon and<at night.

In the present invention, examples of an ocular infection include conjunctivitis,
keratitis, blepharitis, dacryoadenitis, lacrimal canaliculitis, inflammation of the tarsal
10 gland, hordeolum, endophthalmitis and the like.

In the present invention, specific examples of conjunctivitis can include
bacterial conjunctivitis, catarrhal conjunctivitis, purulent conjunctivitis,
pseudomembranous conjunctivitis. conjunctival phlyctenule and the like. Specific
examples of keratitis can include bacterial keratitis, corneal ulcer, corneal phlvctenule

15 and the like. Specific examples of blepharitis can include marginal blepharitis, eyelid
dermatitis, angular blepharitis, staphylococcal blepharitis, seborrheic blepharitis and the
like. Specific examples of dacryoadenitis can include acute dacryocystitis, chronic
dacryocystitis, dacryocystitis of the newborn and the like. ~ Specific examples of
hordeolum can include external hordeolum, internal hordeolum and the like.  Specific

20 examples of endophthalmitis can include bacterial endophthalmitis, endophthalmitis
after intraocular surgery and the like. '

In the present invention, bacterial conjunctivitis includes acute bacterial
conjunctivitis and chronic bacterial conjunctivitis, and inflammation of the tarsal gland
includes meibomitis. The intraocular surgery in the present invention includes

25 cataract surgery, glaucoma surgery, vitreoretinal surgery and the like.

The ocular infection for which the levofloxacin ophthalmic solution in the
present dosage or dose regimen is used is preferably at least one infection selected from
the group consisting of conjunctivitis, blepharitis. dacrvoadenitis, hordeolum. and

inflammation of the tarsal gland, and more preferably conjunctivitis, and further
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preferably bacterial conjunctivitis.

Examples of a bacterium causing the ocular infection in the present invention
can include, for example, levofloxacin-sensitive genus Staphylococcus, genus
Streptococcus, Streptococéus pneumoniae, genus Enterococcus, genus Micrococcus,
genus Moraxella, genus Corynebacterium, genus Klebsiella, genus Enterobacter, genus
Serratia, genus Proteus, Morganella morganii, Haemophilus influenzae, Haemophilus
aegyptius, genus Pseudomonas, Pseudomonas aeruginosa, Stenotrophomonas
maltophilia, genus Acinetobacter, Propionibacterium acnes, Neisseria gonorrhoeae,
genus Bacillus, genus Clostridium, genus Comamonas and the like.

In the present invention, specific examples of the genus Staphylococcus can
include Staphylococcus aureus, Coagulase Negative Staphylococcus and the like.
Specific examples of the genus Streptococcus can include o-hemolytic Streptococcus,
B-hemolytic Streptococcﬁs, v-hemolvtic Streptococcus, Group A Streptococcus, Group
B Streptococcus, Group C Streptococcus. Group D Streptococcus, Group E
Streptococcus. Group F Streptococcus, Group G Streptococcus, Group H Streptococcus,
Group K Streptococcus, Group L Streptococcus, Group M Streptococcus, Group N
Streptococcus, Group O Streptococcus, Group P Streptococcus, Group Q Streptococcus,
Group R Streptococcus, Group S Streptococcus, and Group T Streptococcus.  Specific
examples of the genus Enterococcus can include Enterococcus faecalis, Enterococcus
durans and the like. Specific examples of the genus Micrococcus can include
Micrococcus lylae and the like. Specific examples of the genus Moraxella can include
Moraxella Branhamella catarrhalis. Moraxella-Axenfeld bacillus (including Moraxella
lacunata, Moraxella liquefaciens and Moraxella bovis) and the like.  Specific
examples of the genus Corynebacterium.can include Corynebacterium species
(including Corynebacterium nebacterium diphtheriae, Corynebacterium
pseudodiphthericum and Corvnebacterium xerosis) and the like. Specific examples of
the genus Klebsiella can inélude Kiebsiella oxytoca, Kiebsiella pneumoniae, Klebsiella
terrigena, Klebsiella planticola and the like.  Specific examples of the genus

Enterobacter can include Enterobacter aerogenes, Enterobacter agglomerans,
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Enterobacter cloacae and the like. Specific examples of the genus Serratia can include
Serratia marcescens and the like. Specific examples of the genus Proteus can include
Proteus mirabilis, Proteus vulgari's and the like. Specific examples of the genus
Pseudomonas can include Pseudomonas alcaligenes, Pseudomonas vesicularis,
Pseudomonas cepacia, Pseudomonas chlororaphis, Pseudomonas fluorescens,
Pseudomonas picketiii, Pseudomonas putida and the like. Specific examples of the
genus Acinetobacter can include Acinetobacter calcoaceticus, Acinetobacter baumannili,
Acinetobacter lwoffii and the like. Specific examples of the genus Bacillus can
include Bacillus cereus and the like. Specific examples of the genus Clostridium can
include Clostridium perfringens, Clostridium tetani and the like. Specific examples of
the genus Comamonas can include Comamonas acidovorans and the like.

In the present invention, the Staphylococcus aureus includes methicillin-
sensitive Staphylococcus aureus (MSSA) and methicillin-resistant Staphylococcus
aureus (MRSA), and the Staphylococcus epidermidis includes methicillin-sensitive
Staphvlococcus epidermidis (MSSE) and methicillin-resistant Staphylococcus_
epidermidis (MRSE). In addition, in the present invention, the Coagulase Negative
Staphylococcus includes S.capitis, S.caprae, S.haemolyticus, S.hominis, S.lugdunensis,
S.sciuri, S.simulans, and S.warneri, and the genus Streptococcus includes
Streptococcus agalactiae, Streptococcus equisimilis, Streptococcus gordonil,
Streptococcus mitis, Streptococcus morbillorum, Streptococcus oralis, and
Streptococcus pyogenes.

In the present invention, "levofloxacin-sensitive" means that its strain is
subjected to sufficient sterilization or bacteriostasis in levofloxacin having a clinically
and usually used concentration.

The ocular infection for which the levofloxacin ophthalmic solution in the
present dosage or dose regimen is used is preferably an ocular infection caused by at
least one type of bacterium selected from the group consisting of levofloxacin-sensitive
genus Staphylococcus, genus Streptococcus, Streptococcus pneumoniae, genus

Enterococcus, genus Micrococcus, genus Moraxella, genus Corynebacterium, genus
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Klebsiella, genus Enterobacter, genus Serratia, genus Proteus, Morganella morganii,
Haemophilus influenzae, Haemophilus aegyptius, genus Pseudomonas, Pseudomonas
aeruginosa, Stenotrophomonas maltophilia, genus Acinetobacter, and
Propionibacterium acnes, and more preferably an ocular infection caused by
Jevofloxacin-sensitive genus Staphylococcus, and further preferably an ocular infection
caused by levofloxacin-sensitive Staphylococcus aureus, and the most preferably an
ocular infection caused by levofloxacin-sensitive MSSA.

In the present invention, the ophthalmic solution for treating an ocular infection
includes not only an ophthalmic solution for treating the ocular infections but also an
ophthalmic solution for preventing the ocular infections. Itisto be noted that
prevention of the ocular infections in the present invention includes aseptic therapy in
an ophthalmologic perioperative period.

The results of the clinical trial, the ocular toxicity test, the intraocular
pharmacokinetics test, and the pharmacological test as well as preparaﬁon examples
will be described below. These examples are for better understanding of the present
invention, and do not limit the scope of the present invention.

Example

[Clinical Trial]

The clinical trial described below was conducted to compare and study
influences (efﬁcacy and safety) on bacterial conjunctivitis exerted by a group into
which the 1.5% (w/v) levofloxacin ophthalmic solution was instilled three times a day
in the present dosage or dose regimen and a group into which the 0.5% (w/v)
levofloxacin ophthalmic solution was instilled three times a day in the conventional
dosage or dose regimen. '

‘ (Method for Preparing Ophthalmic Solution)

Using the widely used technique, the 1.5% (w/v) levofloxacin ophthalmic
solution and the 0.5% (w/v) levofloxacin ophthalmic solution were prepared by
dissolving levofloxacin hemihydrate in water and adding a tonicity agent (glycerin) and

a pH adjuster (pH: 6.1 10 6.9).
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(Trial Schedule)

For up to 14 days, one drop of the 1.5% (w/v) levofloxacin ophthalmic solution
or the 0.5% (w/v) levofloxacin ophthalmic solution was instilled three times a day into
a patient suffering from bacterial conjunctivitis.  On the starting day of instillation and
3 days, 7 days and 14 days after the starting day of instillation, which were the
reference dates, the degree of eve discharge (eye secretion) and hyperemia of the
patient as well as other subjective symptoms and objective observations were :
investigated, and a bacteria test was conducted to evaluate the number of days until the
bacterium (estimated ocular-infection-causing bacterium) disappears, and the efficacy
and safety of the levofloxacin ophthalmic solution in the present dosage or dose
regimen were studied.

(Method for Investigating Subjective Symptoms and Objective Observations)

An investigation on eye discharge (eye secretion) and hyperemia was conducted
by scoring in accordance with Table 1 below. An investigation on other subjective
symptoms and objective observations such as edema, eyelid swelling, eye pain,
photophobia, and lacrimation was also conducted by scoring, in which 0 point was
provided in the case where no symptom or observation was seen, and 3 points were
provided in the case where the severest symptom or observation was seen (0 point, 0.5
point, 1 point, 2 points, or 3 points were provided depending on how severe the

symptom or observation was).
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[Table 1]
[ item judgment criteria ]
Opoint  :mno observation |
0.5 point : few observations
eve discharge | 1 point  : The eye discharge is seen only at the canthus portion. 5
(eve secretion) 2 points  : The eye discharge is seen at the palpebral conjunctiva. ‘
3 points : The eye discharge is clearly visible to the naked eye l
: without turning the conjunctiva out. i
| 0point  : no observation ‘
| 0.5 point : few observations '.
hyperemia I I point  : The mild degree of vasodilatation is seen. \
| 2 points  : The moderate degree of vasodilatation is seen. '
' 3points _: The high degree of vasodilatation is seen. ‘

10

(Method for Bacteria Test)

A specimen was taken from an infected site. and a separation identification and
sensitivity test of the bacterium was conducted using a widely used method.

(Efficacy Evaluation)

The following case was judged as "short-term curing": the bacterium (estimated
ocular-infection-causing bacterium) detected on the starting day of instillation (first
observation day) disappeared on or before an observation day (second observation day)
that was 3 days after the starting day of instillation, and a symptom judged as a main
symptom by a doctor in charge, of eve discharge (eye secretion) and hyperemia,
disappeared on an observation day (third observation day) that was 7 days after the
starting day of instillation (the score was 0 point). However, the following case was
not judged as "short-term curing": the total score of subjective symptoms and objective
observations (hereinafter, collectively referred to simply as "subjective and objective
symptoms") including eve discharge (eye secretion) and hyperemia as a result of the
investigation by scoring on the third observation day exceeded 1/4 of the total score of

subjective and objective symptoms on the starting day of instillation.
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(Safetv Evaluation)
Of occurrence or worsening of all subjective symptoms observed after
administration of the levofloxacin ophthalmic solution as well as occurrence or

worsening of all objective observations judged as medically harmful by the doctor in

1]

charge, those having a cause-and-effect relationship with the levoﬂoﬁac'm ophthalmic
solution that could not be clearly denied were defined as side effects.  Trialists into
whom the 1.5% (w/v) levofloxacin ophthalmic solution or the 0.5% (w/v) levofloxacin
ophthalmic solution was instilled once were all subject to the safety evaluation even
when the trialists were not subject to the efficacy evaluation because of early dropout

10 from the test and the like.
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74

19
13
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rate of-occurrence of
side effects (7o)
0
1.4

0.
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[Table 3]

MRSA

Staphylococcus epidermidis

MSSA

_ocular-infection-causing bacterium

Staphylococcus aureus
Cnterococcus faecalis
Corynebaclerium species
Klebsiella oxytoca

Streptococeus pneumoniae

E

‘nterobacter aerogenes

Comamonas acidovorans

Haemophilus influenzae
Propionibacterium acnes

Serratia marcescens

Proteus mirabilis

t

[3S]

N
1

As shown in Table
instillation in the present dosage or dose reginmen [the
| evof | oxacin ophthalmc solution was instilled three tines a

a remarkabl e i nprovenent was seen in the short-termcure rate for
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1t ts notable that the | evofl oxacin ophthalmc solution in the present
dosage or dose reginen is equal to the |levofloxacin ophthalmc solution in
t he conventional dosage or dose reginmen in ternms of the rate of occurrence
of side effects although the concentration (1.5% (wv)) of the |evofloxacin
ophthalmc solution in the present 20dosage or dose reginen is higher than
‘the concentration (0.5% (wv)) in the conventional dosage or dose reginen.
(Di scussi on) - The result of the clinical trial suggested that the

| evof | oxacin ophthal mc solution in the present dosage or dose regi nen was
able to cure the ocular infections 25typified by bacterial conjunctivitis
in a shorter ti EE he | evofl oxacin ophthalmc solution in the
conventi onal zi % F ose reginen, and the | evofioxacin ophthal mc

solution in the M@@%tlndasawlma&e@@ sfagétitnondasthe guaknt dpstgeeor dose
| evof | oxacin ophthal mc solution in the conventional dosage or dose regi nen
in terns ofregilenitied . 6 (Wod denoflonewn ephdipigeic spluEen §"a&§‘5W%F4 three times §

addition, curing the ocular infection in time a rtening
of the dur £ 'ema B@éﬁ@&“@FwPh%a%¥ﬁP§?ﬁiﬁ£ I?mansﬁglﬁnkggmlgflunlto

| evof | oxaci Q)n%u-mt% gg Und thér@@xag @B@ [e@saf &M skﬁﬁhkhﬂlcme@ra&%ﬂﬁa%’ﬂr highértter

preseﬁ% dos? ose regimen b5i's eventual |y expected to suppress
enmer gence ofl] Béa&rmewrﬁmr&mmba:ammbunhe ezswtitdcnkgr-ﬁrrfocrnmmuiﬂoa@a@télrlfmaﬁlse of

t he | evofl oxacin ophthal mc solution in the conveq onal e.or HR
regi men. [ GomngredTeih Bergrouneiipstiigling 1 His coanEtong cfioﬁ%%ﬂ Oré% E%I”lngrf
br asi h
evor | oxact fogTHaEHTIo SR PR BT S SR B G 08 e PR S 8Ual™ i ren and

the | evofl oxggina®PihbaMESA §OMRSOWas meaacdrasagectwn dmsmgrbaguenem éeceedi ng
t he present dosage or dose regi men caused delay in _curing of a cornea

epi t htdi al &h@ﬂriérranured@ﬂqelﬂ tl@mmeﬁ’aqiqsag%gr %ﬁsetr%mﬁﬁf@rtiaé@@véommf’ﬁ’éd for

Preparin 1. 0]

evor | oxaci HECORt PR S IO SRS PRl Byt hipl B2 clmifeh i)

di ssol vi ng !h%ﬁﬁé#t ?e%ﬂacdd?e Fh%éﬂnh)ﬁgE&ﬁx%ntxané@@b%ge%ﬂdo@ddblmna(as@m 6i 3y3@yent
(glycerin) a pH adjuster, and were used in the present test, in which

an ophthal nic soNaMLanﬂmhwundbbhntno@ub%@ﬁmﬂéﬁﬁiﬁ@ﬁd@$ﬁeﬁh@tﬁ%@%F%&
yon ele. (Lot oy Sobrieninn. SRRl Soconatfi IR g ticamie Joce)
fabri g@t ed hfeacsitdane @nevurmp af metinadnhy (e dHnK/&mdh'fal @dsagd @ndushadgiien. Res.
11, 90-96 (1979)). (Method for Adnlnlsterln? e o dose
It is notable that the levofloxacin ophthalmic solution m the present dosage or do
regimen is equal to the levofloxacin ophthalmic solution in the conventional dosage or
dose regimen in terms of the rate of occurrence of side effects although the
concentration (1.5% (w/v)) of the levofloxacin ophthalmic solutidn in the present
20 dosage or dose regimen is higher than the concentration (0.5% (w/v)) in the
conventional dosage or dose regimen..
(Discussion)
The result of the clinical trial suggested that the levofloxacin ophthalmic
solution in the present dosage or dose regimen was able to cure the ocular infections
25 typified by bacterial conjunctivitis in a shorter time than the levofloxacin ophthalmic
“solution in the conventional dosage or dose regimen, and the levofloxacin ophthalmic

solution in the present dosage or dose regimen was equal to the levofloxacin

ophthalmic solution in the conventional dosage or dose regimen in terms of the rate of



*-The-vehicle or the 1.5A (wv), the 3.0% (wv) or the 6.0% (w V)

| evofl oxacin ophthal mc solution was instilled into the rabbits three tines
on a day when the corneal 25abrasion treatnment was provided as well as
three tines on the day follow ng the day when the corneal abrasion
treatment was provided, respectively (i.e., the ophthal m c solution was
instilled three tinmes a day for two days). The amount of the ophthalmc
solution instilled at a tinme was 50per one eye. (Test Method) A
picture of a corneal epithelial wound site was taken imediately after
corneal abrasion, and the rabbits were divided into a vehicle group as well
as a 1.5% (wv) | evg;:‘idfo%{aci n i nea;';i | lation group. a 3.0% (wv) |evofloxacin
i nstil | ati ®$FUGEBLR " S SFH (W v) | evofl oxacin instillation group (four
exanpl es and ei ghiq@y&Es chi9he BRGRBUGF B1PXicans a Bhére tiarhtdtaiorkicoraalngtdfoe was
instilled as described above. A picture of the corneal epithelial wound
site was t dkeriomghérpodure afithesagulbpstiniscugn-egusimgroasiconm 1 devedlgkesion,
observations of th nterior e such.as caorne it ma)
wer e condu[ﬁ‘%r&%od%ftg? gvf’ﬁ%’*aﬁ}?}é‘g}?aﬁ%ﬁ %losh?tgoﬁl 18 rﬂgea r?%ér?ll?aggnadxgg? gsrerew@ﬁ%ﬁst art

of taking ?seweﬁ{uuneeg&c@ﬂdo 48orhesslemenfdree ok asiinmt bhetbtiem4estigngsireynpt ons
at the anterior eye 24 and 48 10hours_after abr-asi,oa&i n each %gﬁ%}g% It iIs

to be not ethetlhag-tirmeuse of thedpvadjxapia|apahalipig saIUEPR AR INg1OBVELON ‘dfed at
t he respect,ive observation tines (24 and 48 hours after abrasion) in

accor dancedﬁﬁetrﬁg%eél'fol | ow ng equation. with the corneal epithelial wound
area ratio immqb@,glgllyo,a&f&ewe@prasi on being set to 100% [equation 1]
15corneal epithelial wound area ratio (% = (wound area at eaach bservati on

ti me/ wound ar ea Usingeitie sabdlitycomtenbepitishakabaas)ondmad, § RECYPE§ con umg?&fﬂ e 4
sho sy npt at t antepior.e BE as} in each
gr 0\3’3_0 The WERE Pﬁn&ﬁge Eé’?g%)f%énsfx}gﬁﬁaémt?ﬂ%@gﬁnglﬂﬁ%%‘?%:%’? ggéa(: 'E: ﬁgﬂéﬁj&nber of
eyes Wi th 20inehess watlbasfidxaeintopheialmicrbrrionin eyese oAdostregimenn Tabl e 4,
even when the 1.5% (w v) |evofloxacin opht halegliieéso.l uti.on }t\gs i nﬁti 'l ed

three ti megxeccedig, hhoreasmoomae BIHeE: FAMBIFatE Cean™ N PRE" EyiPtons at the
anterior eyeﬁgg\;ﬁ%‘&%{‘éﬁ\%b E%Wgﬁ@& a4 BheGRitRRkyabrasion. On the other

hand. when ¥ oxaci n ophthal mc” solution was instilled
three times a daWethydpfer Preparif@ OphidmimictSobitiod) eyes) was seen in 25al |

exanpl es 48 hours after corneal abrasion. Furthernore en the 6.0%.(wvV)
| evoflxaci n opht- 54l (0, 38PuEYEhanhe Ovneyy) ey QW@eOp?‘f%?lc Ogﬁ S Rperen a

(7 eyes out (Q?i‘g/g‘g?éﬁ%)%?ﬁ%gd f,@g?},l}ﬁl,i'nb ﬁ&%x%ﬁﬁeﬂﬁvdﬁ%e B waesandHudimyL

di scharge ( eyes) wer & seen ours after corneal abrasion,
and hyper enfodic(td ag $l0tdringfand a@¥esdjustanenCoemeantd ophe ptegerft3estyipsvinelt of 8

eyes) were seen 48 hours after abrasion. [Table 4] "grpup24 . hqurs after
abr asi on148rheriylalmfy Sé’llm%rth@c@rf‘c\?éﬁ‘i‘téﬁnée@f@l’fﬁmﬂdg' agaﬁ%f?fgﬂ Ve Cg%r vation (8
~eyes/8 eyes) 1. 5] MNbor IFaMQEd 1% aCIBI ICthdal EBithafal Blbeddon Model)
20 Using maie rabbits, the rabbit corneal epithelial abrasion model was fabricated
in accordance with a method by Cintron et al. (Ophthalmic Res., 11, 90-96 (1979)).
(Method for Administering Drug)
The. vehicle or the 1.5% (w/v), the 3.0% (w/v) or the 6.0% (w/v) levofloxacin
ophthalmic solution was instilled into the rabbits three times on a day when the corneal
25 abrasion treatment was provided as well as three times on the day following the day
when the comeal abrasion treatment was provided, respectively (i.e., the ophthalmic
solution was instilled three times a day for two days). The amount of the ophthalmic
solution instilled at a time was 50 uL per one eye.

(Test Method)



~no abnormal observation (8 eyes/8 eyes) 3.0% (W v) |evofloxacin
instillation group no abnormal observation (8 eyes/8 eyes) hyperema (8

eyes/ 8 eyes) 'hyperema (7 eyes/8 eyes) 6.0% (wv) |evofloxacineyelid

swel ling.. instillation groupl (4 eyes/8 eyes) eye discharge (2 eyes/8

eyes) hyperenmia (8 eyes/8 eyes) corneal opacity (5 eyes/8 eyes) In

addition, as is clear from Table 5 showi ng the corneal epithelial wound

area 5ratio in each group, when the 1.5% (wv) and the 3.0% (W v) |

| evof | oxacin ophthal mic -solutions were instilled three tinmes a day,

I ncrease in the corneal pithelial wound area rati o was not seen both 24

and 48 hours after. cor ne

| evof | oxacin opﬁt?‘i%ﬁ Fﬁ 35 05 'th%ﬂal \%ur{drﬁgﬁe%dg qarﬁgﬂﬁeﬁ%&g aﬁ?ﬁ?&n&% (W)

remar kabl e,j,acHea3@ thé“raleiQs @@Jertﬁahecﬁmtd hethiale gnoumak welbas a B Vo wiss seen

10[ Tabl e 5] group wound area ratlo (% 24 hours after abra5|o I
levofloxacin instillation group. a 3.0% (w/v) levofloxacin 1nst111at10n group and a g 0%

(w/v) levofloxacin instillation group (four examples and eight eves for each group) and
5 the ophthalmic solution was instilled as described above. A picture of the corneal
epithelial wound site was taken again 24 and 48 hours after abrasion. In addition,
observations of the anterior eye (such as corneal opacity and hyperemia) were
conducted before the corneal abrasion treatment and before the start of taking a picture
24 and 48 hours after abrasion. Table 4 shows symptoms at the anterior eye 24 and 48
10 hours after abrasion in each group. It is to be noted that the corneal epithelial wound
area ratio was calculated at the respective observation times (24 and 48 hours after
abrasion) in accordance with the following equation. with the corneal epithelial wound
area ratio immediately after abrasion being set to 100%.
[equation 1]
15 corneal epithelial wound area ratio (%) = (wound area at each observation
time/wound area immediately after abrasion) x 100
(Result)
Table 4 shows symptoms at the anterior eye 24 and 48 hours after abrasion in
each group. The text in the parenthesis in the table indicates (the number of eyes with
20 observation/the total number of eyes).  As shown in Table 4, even when the 1.5%
(w/v) levofloxacin ophthalmic solution was instilled three times a day, no abnormal
observation was seen in the symptoms at the anterior eyes of the rabbits subjected to
corneal abrasion. On the other hand, when the 3.0% (w/v) levofloxacin ophthalmic
solution was instilled three times a day, hyperemia (8 eyes out of 8 eyes) was seen in
25 all examples 48 hours after corneal abrasion.  Furthermore, when the 6.0% (w/v)
levofloxacin ophthalmic solution was instilled three times a day, hyperemia (7 eyes out
of 8 eyes). evelid swelling (4 eyes out of 8 eves) and eye discharge (2 eves out of 8

eyes) were seen 24 hours after corneal abrasion, and hyperemia (8 eves out of 8 eves)

1

R
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1



48 hours after abrasion vehicle group 54.5 9.5 1.5% (wv) |evofloxacin
instillation group 57.2 7.7 3.0%(wv) levofloxacin instillation group j
56.7 7.0 1 6.0% (wv) levofloxacin instillation group 89.3 13.9

and corneal opacity (3 eves out of 8 eyes) were seen 48 hours after abrasion.

[Table 4]

group 24 hours after abrasion | 48 hours after abrasion

vehicle group : no abnormal observation (8 eves/§ eyes)
1.5% (w/v) levofloxacin
instillation group

no abnormal observation (8 eyes/8 eves)

3.0% (w/v) levofloxacin | no abnormal observation | - )
e : hyperemia (8 eyes/8 eyes)
instillation group (8 eyes/8 eyes) ;
‘hyperemia
(7 eves/8 eyes)
6.0% (w/v) levofloxacin : eyelid swelling " hyperemia (8 eves/8§ eyes)
instillation group i (4 eves/8 eves) corneal opacity (5 eyes/8 eyes)
eye discharge

(2 eves/8 eves)

In addition, as is clear from Table 5 showing the corneal epithelia] wound area -
5} ratio in each group, when the 1.5% (w/v) and the 3.0% (w/v) levofloxacin ophthalmic
solutions ' were instilled three times a day, increase in the corneal epithelial wound area
ratio was not seen both 24 and 48 hours after corneal abrasion. On the other hand,
when the 6.0% (w/v) levofloxacin ophthalmic solution was instilled three times a day,

remarkable increase in the corneal epithelial wound area ratio was seen.

10 [Table 5}
! wound area ratio (%)
group | 24 hours after | 48 hours after
' abrasion © abrasion
vehicle group : 34.5 , 9.5
1.5% (w/v) levofloxacin instillation group 57.2 7.7
3.0% (w/v) levofloxacin instillaton group 56.7 7.0
6.0% (w/v) levofloxacin instillation group 89.3 13.9 :
(D1scussion)

Based on the above, when the 1.5% (w/v) levofloxacin ophthalmic solution was.
instilled three times a day, no abnormal observation and delay in curing of the corneal

15 epithelial wound were seen at the anterior eye.  On the other hand, it was suggested



*-(Di scussi on) . Based on the above, when the 1.5% (W v) |evofloxacin
ophthal mc solution was instilled three tinmes a day, no abnor nal
observation and delay in curing of the corneal 15epithelial wound were seen
at the anterior eye. On the other hand, it was suggested that when the

| evof | oxaci n ophthal m c solution having a concentration of 3.0% (w v) or

hi gher was instilled three tinmes a day, an abnornal observation was seen at
the anterior eye, and when the | evofl oxacin ophthal m c solution having a
concentration of 6.0% (wWv) was instilled three tinmes a day, delay in
curing of the corneal epithelial wound 5was seen. Therefore. it was

suggest ed evaf L: ) 1 L.Or 1 )

condent r at {55 S PULER HRTAELR ARbHRAE aRhe R B 0% BT of
occur r ence hodhes wde igfifi@cthsecaidsth daycaasrmpl siseBagon ats Rearargeataeti cs
Test ] In order to evaluate intraocul ar pharmacokinetics after
i nstill ati eke.chdpvhen thalpyafbpasin)ophéibnicorbition hapRe Barpsdtabrruelf 64%and t he
0.5% (W v) | evof ] oxacin .ophthal m.c 1] - aned 1
phar macoki ﬁ‘é”tv:ﬁcwsast%sgﬁ]e%her% PRE 82\1/‘0?1 fg%gé%?ﬁm&p tthgfgéﬁggﬁs%%%?lf%r\? Padi ng each
concerst r at ivan se@s iThetdfbleed waneergamtsd clenawhet etk lasafigratinephaiabhicsolutivet hod
for Preparing Ophthalmc Solution) (1) 1.5% (w v) |evofloxacin ophthal mc
sol ution 15FHIBL R BYcARYYN (dosoraxeseaiien! SPhtHE) resekstads herTeniensyr dpar ed

usi ng the wdel u%f%d% gﬁchni' ue, {nl% 2 éssol ving | evofl oxacin hem hydrate in

wat er and é’&&‘i‘rﬁdm% ni m?c)tls agen gl'ycerin) and a pH adjuster (pH 6.1 to

6.9). (2) 0.5% (MuabchigvedRxaginetiepedinl m c sol ution The
comercially available Cravit E ophthal mc solution 0.5% (manuf act ured

20by Sant en Pharlmacduts ewlluaGoiniradbtudar)phamsaags adticy aftes insBaterddf the 1.5% 50 i L

of the 1.5% (w v) |evofloxacin ophthal mc¢ solution wag instill ance into
the right é(iwaewdﬁvqf}%awaﬁsh almﬁﬁ@ug%arme@é Ovam%'wva éﬂYB%P’,‘aCF? %htﬁg‘”gh

exanpl es fqf, @ﬁhar%&g@c)mﬁgg?ﬁgggkggicsttbﬁ_W%eﬁ%e}(]lgéqﬁeﬁa@agﬁhmiaﬁ

opht hal mi ¢ sol'ution was 1n once into t I'n order to
renmove bul batutioampauing tthatagontéraratiab lsiat snsndiee osteavgitondededudbg the. rBbbiks, 2. 4,

8,70, 0 hours aller TReLLILall on, 2 (i) avol Toxacin concent ration i n
chromat oar aph. ([1 SI-(F‘BI’/?(V@/L) levofloxacin ophthalmic solution
15 The 1.5% (w/v) levofloxacin ophthalmic solﬁtion was prepared using the widely
used technigue, by dissolving levofloxacin hemihydrate in water and adding a tonicity
agent (glycerin) and a pH adjuster (pH: 6.1 to 6.9).
(2) 0.5% (w/v) levofloxacin ophthalmic solution
The commercially available Cravit® ophthalmic solution 0.5% (manufactured
20 by Santen Pharmaceutical Co., Ltd.) was used.

(Test Method)

50 uL of the 1.5% (w/v) ievofloxacin ophthalmic solution was instilled once
into the right eye of the rabbit (male Japanese white rabbit, five or six examples for
each group) and 50 pL of the 0.5% (w/v) levofloxacin ophthalmic solution was instilled

25 once into the left eve. In order to remove bulbar conjunctiva, the rabbits were
slaughtered 0.25, 0.5, 1. 2, 4, 6. and 8 hours after instillation, and the levofloxacin
concentration in the bulbar conjunctiva was measured using a high-performance liquid

chromatograph.



~time after instillation (hr) Ievofloxacin concentration in bul bar
conjunctiva (ng/g tissue) 1.5% (wv) levofloxacin instillation 0.5% (wW V)
| evofl oxacin instillation 0.2514668 3189 .0.5 11854 2486 1854 545 2 73_3
414 488 95 6126 38 870 1

[Table 6]
i - levofloxacin concentration in bulbar conjunctiva
time after ‘ (ng/g tissue)
instillation (hr) : 1.5% (wiv) levofloxacin 0.5% (w/v) levofloxacin
f instillation instillation
0.25 ; 14668 i 3189
0.5 11854 ‘; 2486 |
! 1854 : 543
2. 733 414
4 ‘ 88 95
6 : 126 i 38
8 70 : 76

(Test Result and Discussion)
Table 6 and Fig. 1 show a change in the levofloxacin concentration in the bulbar
5 conjﬁnctiva after the 1.5% (w/v) levofloxacin ophthalmic solution or the 0.5% (w/v)
levofloxacin ophthalmic solution was instilled once. Based on the test result, it was
able to be confirmed that for both the 1.5% (w/v) levofloxacin ophthalmic solution and
the 0.5% (w/v) levofloxacin ophthalmic solution, the concentration in the bulbar
conjunctiva § hours after administration was sufficiently lower than the concentration
10 in the bulbar conjunctiva at the initial time after administration. Therefore, it was

considered that the levofloxacin concentration in the bulbar conjunctiva hardly

increased even when these ophthalmic solutions were instilled three times a day at

eight-hour intervals.
[Pharmacological Test]
15 ~ Using the bulbar conjunctiva tissue concentration simulation model, comparison
and study were conducted as to whether or not the resistant bacterium emerged after the
1.5% (w/v) levofloxacin ophthalmic solution was instilled three times a day in the
present dosage or dose regimen and the 0.5% (w/v) levofloxacin ophthalmic solution

was instilled three times a day in the conventional dosage or dose regimen,

20 (Isolation of Clinical Isolates)



+176.. (Test Result and Di scussion) Table 6 and Fig. 1 show a change in the

| evofl oxacin concentration in the bul bar 5conjunctiva after the 1.5% (w v)

| evof | oxaci n ophthal mc solution or the 0.5% (w v) |evofloxacin ophthal mc
solution was instilled once. Based on the test result, it was able to be
confirmed that for both the 1.5% (wv) |evofl oxacin ophthal mc solution and
the 0.5% (w v) |evofl oxacin ophthal mc solution, the concentration in the
bul bar conjunctiva 8 hours after adm nistration was sufficiently |ower than
the concentration 10in the bul bar conjunctiva at the initial tinme after
adm nistration. Therefore, it was considered that the | evofl oxacin
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tentol d di utt or e e SbRalt: YAS BRI ML Mt T ANRh MR il
wer e fabri dfat ecbtal if ng hphx)g‘;alaQitIQgi @ﬁ co$ abﬂedéron’éﬂlewlgaﬂtﬁlotlhald £&pRad diletion

undi | ut ed bac';a%ilrl al CI1UI ds and of the respective 20diluted bacteri al
li qui ds wers§™ r‘?rverlé) i dahuaa%tq fﬁﬂ% ﬁv%ﬁu EonyEE SrPTig e IsBgRNFIRIgFad. 5

1, 2.4. an a/ o] i g S not
cont ai 1 1 evarTouan i e YRR Bea Bl Bl 30 08 DRbiRR
m nut&s. Thﬁhmmaerenalcmrmeremeame@bwasope@xﬁtduqhawr #MiftoRaEAPcenthitgrtbat i on

was perforned at 35C for two days (three exanples for each group). After
i ncubat i on,0-#-He 2nhrpe s L@/m@er\AmVOﬂ;%a%@Iobﬁlf\@eelk%ﬁlrl‘fﬁeeggﬁfr dkptdoecriteaniaine t he

vi abl e bact 0d n gﬁ ogul at i on 1¥sl.s was ond ted The
simlar pr olgecp% i ggl\%aéndg? &S a“mv%% ‘et r1:%nf%g ar82t(1errlaﬁl‘£’a.1 n“&fﬂ}“cis %fﬁ
pr et r eat mentomhdiRmeaN®f WaX@idicted and aerobic incubation was performed at 35°C for
two days (three examples for each group). After incubation, the number of grown
25 colonies was measured to calculate the viable bacteria count per 1 mL, and population

analysis was conducted. The similar procedure was also executed in a bacterial liquid

without pretreatment with levofloxacin.
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(Test Result)

As is clear from Fig. 2, for MSSA pretreated with levofloxacin having a
concentration corresponding to the concentration in the conjunctiva tissue when the
1.5% (w/v) levofloxacin ophthalmic solution was instilled three times a dayv (the

present dosage or dose regimen), colonies were not formed even in a culture medium

- containing 0.5 pg/mL of levofloxacin and this MSSA did not become resistant to

levofloxacin, similarly to the case without pretreatment with levofloxacin.  On the
other hand. for MSSA pretreated with levofloxacin having a concentration
corresponding to the concentration in the conjunctiva tissue when the 0.5% (W/v)
levofloxacin ophthalmic solution was instilled three times a day (conventional dosage
or dose regimen), it was confirmed that colonies were formed even in a culture medium
containing § pg/mL of levofloxacin and this MSSA became highly resistant to
levofloxacin.

(Discussion)

Based on the result of the pharmacological test (bulbar conjunctiva tissue
concentration simulation model), it was suggested that the levofloxacin ophthalmic
solution in the conventional dosage or dose regimen caused MSSA to become resistant
to levofloxacin 24 hours after instillation, whereas this is almost completely prevented
in the levofloxacin ophthalmic solution in the present dosage or dose regimen. In
other words, the levofloxacin ophthalmic solution in the present dosage or dose
regimen directly inhibits the ocular-infection-causing bacterium, especially genus
Staphylococcus typified by MSSA (Staphylococcus aureus), from becoming resistant to
levofloxacin, which results from the short-term use of the levofloxacin ophthaimic
solution in the conventional dosage or dose regimen. |

Therefore, summarizing the findings obtained from the afdrementioned clinical
trial and the present pharmacological test (bulbar conjunctiva tissue concentration
stmulation model), the levofloxacin ophthalmic solution in the present dosage or dose
regimen can be an excellent ophthalmic solution for treating an ocular infection. which

treat the ocular infection in a short time without increasing side effects, and effectively
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inhibit an ocular-infection-causing bacterium from becoming resistant to levofloxacin,
which results from the long-term and/or short-term use of the levofloxacin ophthalmic
solution in the conventional dosage or dose regimen.

[Preparation Example]

A pharmaceutical agent according to the present invention will be described
more specifically with reference to preparation examples. The present invention is not,
however, limited to these preparation examples.

Formulation Example 1: ophthalmic solution (1.5% (w/v))

In 100 ml:
Levofloxacin hemihydrate 1500 mg
Sodium chjoride 900 mg
Sterile purified water | g.s.

The aforementioned ophthalmic solution can be prepared by adding
levofloxacin hemihydrate and the other aforementioned ingredients in the sterile
puriﬁed water, and mixing the same sufficiently.

Formulation Example 2: ophthalmic solution (1.5% (w/v))

In 100 mt:
Levofloxacin (free body) 1500 mg
Concentrated glvcerin 2600 mg
Sterile pliriﬁed water g. s.

The aforementioned ophthalmic solution can be prepared by adding the
levofloxacin (free body) and the other aforementioned ingredients in the sterile purified
water, and mixing the same sufficiently.

INDUSTRIAL APPLICABILITY

The levofloxacin ophthalmic solution in the present dosage or dose regimen has
features to cure an ocular infection in a shorter time than the levofloxacin ophthalmic
solution in the conventional dosage or dose regimen, and not to increase the rate of
occurrence of side effects.  Curing the ocular infection in a short time leads to

shortening of the duration of exposure of the ocular-infection-causing bacterium to



+> ;.2 =.. CG) (Test Result) As is clear fromFig. 2, for MSSA
pretreated with | evofl oxacin having a concentration corresponding to the
concentration in the conjunctiva tissue when the 1.5% (w v) |evofloxacin
ophthalmc solution was instilled three tinmes a day (the 5present dosage or
dose reginmen), colonies were not forned even in a culture nedi um contai ni ng
0.5 ug/nL of levofloxacin and this MSSA did not becone resistant to
| evofl oxacin, simlarly to the case without pretreatnment with | evofl oxaci n.
On the other hand, for MSSA pretreated with | evofl oxacin having a
concentration corresponding to the concentration in the conjunctiva tissue
when the epriothun. 1OhGuRL) HACLMRRON BT SALHILET, WaD LB A ad L I ee
times a day (conventional dosage or dose‘reginen), It was con i *7ed ¢ hat
col oni es welbe: fegimadisevanually expetitd wreippieds etegemicadfmhdugsiStaugbatterafm
| evofl oxacin and this NMSSA becane highly resjistant to |evofl oxacin.
(Eiscussioﬁ?“@@ﬁﬁ%@ﬁt%hmPﬁﬁ”F@§ﬁP§“5%eWﬁE“ﬁﬁéﬁWE@@h%@ﬁ@%WOPé%?w(buIbar
conj unct i V%o%\'fe.%%i'dﬁalcd%ﬁia%% l4gld x%Qin?énmJ!Iﬁfaacﬁﬂomﬂ@io%oﬂéiac eiiggest ed that
t he | evofl oxaci n opht mc solttion in the conventional dosage or dose
regi meén causskdoVBSiketroesbricimyezer @siosd @gtmerombedotdthxiabibit tR4ohdarrisfafiver
instillation, .whereas this is alnmst conpletel revented in the
| evof | oxaci®A"8Ph ’?Fé?rm“&“é%laﬁ%im(ﬂqy OfCtHe 2 Tﬁgggﬁ% fge@glgggg [57'S@B'se regimen. In
200t her  wongdg,fokhen! eiieh FQURCHBmARNIRA-IhE u3ObPhk QVoRxEE ophBRIRNL dosage
or dose reginen directly inhibits the ocular-infection-causing bacterium
especi al | y sghitos 1Stha gy vantiond Wesdgg pr dbedrepimavisSAn pBeaplydsothedeudloaaciaus) |
from becom ng.resistant to.levofl oxacin, which.results fr t hort-term
useof ¢ o PEVEFTERr biine RiRFe SO Seir Bi FRhAER cbivel B A8%age. o
dose wegi Meplutidh Thekwtias en osuamBidcdbm vilitertit gl f@arohfeatidies f mortine
aforenentioned clinical trial and the present pharmacol ogi cal test (bul bar
conj unct i vavithoyis insreasing sile cifesiorang iehiaratal v inhiiode peulehmitwippfiagxagi n
opht hal m ¢ i i h resent . dosage or dose reginen can be an
excel | ent cl)%géteﬂgﬁnm o gS%Otﬁ Pgrrles SgarnR for %5 |?1)‘ga%1annwglclzcgll rﬁ?gésgﬁ&hegﬂ?b't Ai'ch treat
t he ocul ar antfoeehdroerinrusa ofthenévdfioREciobiBalinit BEGE&S inYe soBlengibdct s, and
effectively _inhibjit an ocul ar-infection-causing bacteriumfrom becom ng
resi stant t99S3EVBRAOHEEITEN whi ch results fromthe | ong-term and/ or
shor ty< erm use f LA - ] L B; .ent j onal
dosad%?or dose ?gg?ﬂg%&?ﬁﬁ¥§%§@§P?gﬁ9%ﬁgﬁ%F%f”%ﬁbEﬁ%ﬁﬁgégﬁ@?géﬁggégﬁ%é
accor di ng tibutthevpreseettlimimzientin an nespdct. belldesopd btttle posentspeitibncal |y with

reference t [ eparation les. The present i.nvention is not, wever,

Tt od o CHBEEORBHETIRT O DRI ET (Bt e S BHOEHEG) B1S THBRHIAD m

sol ution (kna¥ad Myvmbdifications within the scope and meaning equivalent to the terms of the
claims.
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+.In 100 m : 10Levofl oxaci n hem hydratel500 MEl Sodi um chlori de900 ng Sterile
purified waterq. s. The aforenenti oned ophthal m c solution can be prepared
by addi ng | evof | oxaci n hem hydrate and the other aforenentioned
ingredients in the sterile 15purified water, and m xing the sane
sufficiently. Fornulation Exanple 2: ophthalmc solution (1.5% (wWv)) In
100 m: Levofl oxacin (free body) 1500 ME Concentrated gl yceri n2600 ny
20Sterile purified waterqg. s. The af orenenti oned ophthal m ¢ sol ution
can be prepared by adding the | evofl oxacin (free body) and the other
af orenentioned ingredients in the sterile purified water, and m xing the
same sufficiently. | NDUSTRI AL APPLICQ%J&NE{ 25The | evofl oxaci n ophthal m c
solution in the present dosage or dose’reginmen has features.to cure an
ocular infection in a shorter time than the |evofloxacin ophthal mc
solution in the conventional dosage or dose reginen, and not to increase
the rate of occurréic® 8F4§Fd@Leﬁﬂééﬁ§&“@ﬁﬁp@gu@h@ﬁaéaﬂdwnﬂﬁﬁeét|on in a
short tinme l4v%§1g§act1r9015p§)a{ltttggpeplgorpg sotl r}ft!e gftrhgt a0 5 z]; coe;%: Wloh o(%f S /o([? V)
ocul ar -i nf ect’i on- causi Acterium to evorl oxacin. erefore He
Ievofboxacmmamahhhah@bmeQOWM&kﬁﬂ in the present dosage or dose reginmen is
eventual | y expected to suppress .energence of the resistant bacterium
resul ting from thfeonhgidmictseiyondeusse S’Pﬁ@h%%ﬁ@@k@éﬁ oneqpystohdieni ¢ sol ut i on
s e, COnYBRELAPLONRAAS, AN SR8, LAGLTBA, | additTon, the | evof | oxaci
y directly
inhibit the ocular-lnfectlon- causi ng bacterium such as Staphyl ococcus
aureus from becqmi oxaci.n, ich results fromthe

qﬁ %%stant to Ievonh
short-term use of tHEOPRYBIMTOIALTN HSREHRE i LaEL | -WWhSHNI n t he conventlona
dosagg or dose regdRR mfta&locht QQUVX\Q oflS inftffon! EMLIH AT IH 59955

nt op tﬁalnlc

solution in the present dosage or dose reginen I's an exc
10sol ut i on of epnjun@witisnglepmroicudiarydadé@os.i londeolvn cindtinBatmatien ofthk sarsal
i nfection iﬂg@ short time wthout increasing side effects, and effectively
i nhibit thé ul ar-infection-causing bacteriumfrom beconm ng resistant to
| evofl oxacin, which results fromthe |ong-term and/or short-termuse of the
| evof | oxacin ophthal mc solution in the conventional dosage or dose
regi men. 15t sﬁouﬂ@ebemmwmé¢§®ebdﬂa%anﬁn®é>@WDDdbnénw§Hamd exanpl es
di scl,gsed herein are dllustra tative in ?gg respect. The
S b

scope of the presenFnlnﬁén?Pe e(mugepﬁﬁ%5m6§npﬁ$“98?ﬁge "Yai ns,
rat her thanelebed @@scCthe ptduproalove ofaBebfickatintsendee fub SEpHIR cadtys,

nmodi fications within the scope and neani ng eqU|vaIent to the terns of the
cl ai ns. genus Streptococcus, Streptococcus pneumoniae, genus Enterococcus, genus
Micrococcus, genus Moraxella. genus Corynebacterium, genus Klebsiella, genus
Enterobacter, genus Serratia, genus Proteus, Morganella morganii, Haemophilus
20 influenzae, Haemophilus aegyptius, genus Pseudomonas, Pseudomonas aeruginosa,

Stenotrophomonas maltophilia. genus Acinetobacter. and Propionibacterium acnes.

4. The ophthalmic solution according to claim 1 or 2, wherein

a bacterium causing the ocular infection is levofloxacin-sensitive genus

25 Staphylococcus.

3. The ophthalmic solution according to claim 1, wherein
the ocular infection is conjunctivitis, and a bacterium causing the ocular

infection is levofloxacin-sensitive genus Staphylococcus.
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.20 +.CLAI M5 | . An ophthalmc solution for treating an ocul ar
i nfection. conprising | evofloxacin or a salt thereof or a solvate of the
same at a concentration of 1.5% (wv) 5as an active ingredient, wherein
the ophthal mc solution is used such that one drop per one eye of the
ophthal mc solution is instilled three tines a day. 2. The
opht hal m ¢ solution according to claim1, wherein 10the ocular infection is
at | east one infection selected fromthe group consisting of
conjunctivitis, blepharitis, dacryoadenitis. hordeolum and inflammation of
the tarsal gland. 3. The ophthal mc solution according to claim1 or 2,
wherei n 15a bacterium causing the ocular infection is at |east one type of
bacterium sel ected fromthe group consisting of |evofloxacin-sensitive
genus St aphyl 0ceccU$e ogieRisni SksleREPERGENISg toB£i@Ps 00iageHs pneunoni ae, genus
Ent er ococcus, genus M crococcus, genus Moraxella. genus CbrYnebacteriunl
genus Kl ebsi el | #e qpainsti Bis i bAsierbeon Weshiyiissand e 2anusguarly | msosewsus .
NbruanelIaS@PrgﬁQ%&mSga%nghiIps 20i nfl uenzae, Haerophilus aegyptius, genus
Pseudononas. "Pseudonbnas @er uai nosa, Stenotrophononas mal tophilia, genus
Aci netmobact er. and Propi oni bact eri um acnes. 4. The ophthal mc
solution according to claim1l or 2, wherein a bacteriunlcgﬁsingiéhe ocul ar

infection is |evof oX&tPASUHAIRE gk OgelAL S TS aR LHMATSEEARTIEIINg one drop 5 The
opht hal m C.p%pé)%téy%%f%ff%?ﬁtﬂhl'}gcE@uﬁ&rﬁ&%ﬂvisiﬁ‘@%&gﬂ&aﬁn or a $NGhAEHE &a )
infection i's conjunctivlitis, and a bacterium causing the ocular infection

i s | evof | oxavate-cfelnsdatrieve agententrsti @apy 1 .6%0®¢u)sas an active ingredient, in®.a The

opht hal m ¢ solutjon according to claimb5, wherein the conjunctivitis
i s bact eri FRUEHATEHEIEYRARY, “and the genus Staphyl ecoccus is Staphyl ococcus
aur eug, 7. A nethod for treating an ocular infection,
conprising instilling one drop per one eye of an ophthal m c sol ution

conpri si ng | evofd. oXaeinmetlord accealing tohéaimoT, vdreransol vate of the sanme at a

concentration of 1.5% (w v) as ap active.ingredient, into a patient three
Cres o day. | theocular infetho ollbatavh Sere ORI b IR EOTEPe
the ocul ar jefeehiRfkid $ledhari®@8hcrPORichith Sdri QM hRIGh RSBk bhthedsoalp
consi sting of conjunctivitis. blepharitis, dacryoadenitis, hordeolum and

infl ammat i @hargf t he tarsal gland. 15 9. The net hod accordi ng
to clgjn17 or 8, wherein a bacteriumcausing the ocular infectionis
at | edst one type of bacterium Selected fromthe group consisting of

| evof | oxaci n- sensi e dpslisccot@RhH QLRCT USS, vIRhsis St rept ococcus.
St rept ococcus pneunpni ae, genus E, nterococcus, genus _

a bacterium causing the ocular infection is at least one type of bacterium
selected from the group consisting of levofloxacin-sensitive genus Staphylococcus,
genus Streptococcus, Streptococcus pneumoniae, genus Enterococcus, genus

20 Micrococcus. genus Moraxella, genus Corynebacterium, genus Klebsiella, genus
Enterobacter, genus Serratia, genus Proteus, Morganella morganii, Haemophilus

influenzae. Haemophilus aegyptius, genus Pseudomonas, Pseudomonas aeruginosa,

Stenotrophomonas maltophilia, genus Acinetobacter, and Propionibacterium acnes.
25 10. The method according to claim 7 or §, wherein
- a bacterium causing the ocular infection is levofloxacin-sensitive genus

Staphylococcus.

11. The method according to claim §, wherein

1
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+.20M .crococcus. genus Moraxella. genus Corynebacterium genus Klebsiella,
genus Enterobacter, genus Serratia, genus Proteus. Mrganella norganii,
Haerophi | us i nfl uenzae, Haenophil us aegyptius, genus Pseudononas,
Pseudononas aer ugi nosa, Stenotrophononas nal tophilia, genus Acinetobacter,
and Propi oni bacterium acnes. 2510. The nethod according to claim?7 or 8,

wher ei n a bacterium causing the ocular infection is
| evof | oxaci n-sensitive genus Staphyl ococcus. 11. The nethod according to
claim 8, wherein . the ocular infection is conjunctivitis, and a

bacterium causing the ocul ar infection is |evofloxacin-sensitive genus
Staphyl 060CCUS. e goular inthiont 2o MEAAR AGGLE BhaGi L0 SLRI Mk beuher e n St he
conjunctivitis is bacterial conjunctivitis, and the genus Staphyl ococcus is
St aphyl ococefasticaus évefloxacin-sensitild gehuavOiptox@octusor a salt thereof or a
solvate of the sanme for use in treatnent of an ocular infection, conprising

instilling one drop per one eye of an ophthal m c 10sol ution conpri sing
| evof | oxaci n or j1a saht rdehReefor8inego sRiMat ewRérelhe same at a concentration
of 1.5% (wv) as an active ingredient three tinmes a day. 14. The

| evof I5oxaci n or thaeongaictivitiney roferial caniencsiglitisatrad e geies Saphyl@ocarsds ng t o
claim13, \Igner e,'k)n 15t he ocul ar infection is at |east one infection sel ected
fromthe grotPYOSRSUSEMTY  of conjunctivitis, blepharitis. dacryoadenitis.
hordeol um and inflammation of the tarsal gland. 15. The

| evofl oxacin or the salt thereof or the solvate of the sane according to
20cl ai m 13 or 143 wheydiaxacin or a sglt Bgraoéor arelvaesil iy s forudedn tieatesnt i on i s
at | east one .t Xgﬁaroi];qfe%ﬁgﬁ ecri um 1sgl.eg leda froc{n t he rouE onsi S ilgg of

| evof | oxacin-'sensitive ge‘nﬁ%npgtsélﬁﬁ%l Etelis ,m%B?{us °St 8%?%88%&1 ne

St r epto0C OC GUHitipN ELIAPHI$i AL | e vERBUR i s eafGREe6Sor 0RME M tBE OGREEUS, Jgenus
Moraxel | a. genus Corynebacterium genus Kl ebsiella, genus 25Enterobacter,
genus Ser r &Ppeentrgseiuel P68y as b rgdyreineeditnt Beer imesmesbphi | us i nfl uenzae,
Haenophi | us aegypti us, _genus Pseudononas, Pseudonbnas aerugi nosa,

St enot r ophononas mnal t ophi li a, genus Aci netobacter, and Propi oni bacterium

acnes. 18, Theldvonietdcpxacth sai theRBf AlHe sbRefeTfthddantdRco@linabe of
the sane according, to claim13 or 14, wherein a bacterium causi ng

the ocul ar 4#medt MBS | evof | oxaci n-sensitive genus Staphyl ococcus. 517.

;I'(F)le | gyof | oxaci o, 0. i Sn e dn §RE1EQn nt i SR tAkG @ tﬁehg%oﬁp?g&ls?sﬁﬁg rding

of conjunctivitis, blepharitis. dacryoadenitis. hordeolum, and inflammation of the tarsal

gland.

15.  The levofloxacin or the salt thereof or the soivate of the same according to
20 claim 13 or 14, wherein
a bacterium causing the ocular infection is at least one type of bacterium
selected from the group consisting of levofloxacin-sensitive genus Staphylococcus,
genus Streptococcus, Streptococcus pneumoniae, genus Enterococcus, genus
Micrococcus, genus Moraxella..genus Corynebacterium, genus Klebsiella, genus
25 Enterobacter, genus Serratia, genus Proteus, Morganella morganii, Haemophilus
influenzae, Haemophilus aegyptius, genus Pseudomonas, Pseudomonas aeruginosa,

Stenotrophomonas maltophilia, genus Acinetobacter, and Propionibacterium acnes.

16.  The levofloxacin or the salt thereof or the solvate of the same according to
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.claim 13, wherein the ocular infection is conjunctivitis, and a
bacterium causing the ocular infection is | evofloxacin-sensitive genus
St aphyl ococcus. 1018. The | evofloxacin or the salt thereof or the solvate
of the sane according to claim17. wherein the conjunctivitis is
bacterial conjunctivitis, and the genus Staphyl ococcus is Staphyl ococcus
aureus. 1519. Use of |evofloxacin or a salt thereof or a solvate of the
sanme for manufactrina an ophthalmc solution for treating an ocul ar
i nfection, conprising |evofloxacin or a salt thereof or a solvate of the
sanme at a concentration of 1.5% (I NN) as an active ingredient, wherein one
drop per oggieYe RfatdHeergpht hal mc solution is instilled three tines a day..
20 20. The use according to claim19, wherein the ocular infection is
at | east one i nkdeticonmselweeg dd ocnigmrtiewiogrie lgyodorasins sanaigive fzenus
conjunctiv%&izv %gepgaritis, dacryoadenitis, hordeolum and inflammtion of
the tarsal P n@.‘f§'21. The use according to claim19 or 20, wherein
a bacterium causing the ocular infection is at |east one type of bacterium
sel ected fromthe group consisting of |evofloxacin-sensitive genus
Staph@lococcus,1§enﬁbeEﬂpﬂ@ﬁﬁﬁb@égé$ﬂEﬁ¥€§f@t@@éB@aﬁﬁﬁﬁﬁﬁﬁﬁﬁéﬁcﬂéﬁw§o
Ent er ococcuys, qgngamehyiicrococcus. genus Moraxel |l a, genus Corynebacterium
genus Kl ebsiella; genus Enterobacter, genus Serratia, genus Proteus,
Mor ganel | a nor aaid dculdriaefia®oni ik Usnjundtivign za¢ a baettpalthldige deayplat us, genus
Pseudononas. Pseudononas aeruaj nosa, Stenotrophononas mal tophilia, genus
Aci net obactEctigng IPiodpxasH- S UE 2GR ARIE/ 0o, The use according to
claim19 or 20, wherein a bacterium causing the ocular infectionis
| evof | oxaci n-sensitive genus Staphyl ococcus. 1023. The use according to
cl ai 019, whereilB. The levbiexamaubrathe saif thetdobnr ihe sobrjeurfehd samd scomlng @
bacterium c usiqg %he.ocular infection is | evofloxacin-sensitive genus
St aphy| ocoCER. I AWhe e yse according to claim 23, wherein' 15t he
conj unctivitis i bRGLREVRL i CORIGRACEoMIhdiRiti 2Rtk R ARa Rl SRAYEOg0CCUS 1S
St aphyl ococcus aur eus.

Staphylococcus aureus.

15 19.  Use of levofloxacin or a salt thereof or a solvate of the same for
manufactring an ophthalmic solution for treating an ocular infection, comprising
levofloxacin or a salt thereof or a solvate of the same at a concentration of 1.5% (w/v)
as an active ingredient, wherein one drop per one eye of the ophthalmic solution is

instilled three times a day.

20
20. The use according to claim 19, wherein
the ocular infection is at least one infection selected from the group consisting
of conjunctivitis, blepharitis, dacryoadenitis, hordeolum, and inflammation of the tarsal
gland.
25

21. The use according to claim 19 or 20, wherein
a bacterium causing the ocular infection is at ieast one type of bacterium
selected from the group consisting of levofloxacin-sensitive genus Staphylococcus,

genus Streptococcus, Streptococcus pneumoniae, genus Enterococcus, genus
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Micrococcus. genus Moraxella, genus Corynebacterium. genus Klebsiella, genus
Enterobacter, genus Serratia, genus Proteus, Morganella morganii. Haemophilus
influenzae, Haemophilus aegyptius, genus Pseudomonas. Pseudomonas aeruginosa,

Stenotrophomonas maltophilia, genus Acinetobacter, and Propionibacterium acnes.

22, The use according to claim 19 or 20, wherein

a bacterium causing the ocular infection is levofloxacin-sensitive genus

Staphylococcus.

23. The use according to claim 19, wherein
the ocular infection is conjunctivitis, and a bacterium causing the ocular

infection is levofloxacin-sensitive genus Staphylococcus.

24. The use according to claim 23, wherein’
the conjunctivitis is bacterial conjunctivitis, and the genus Staphylococcus is

Staphylococcus aureus.



